This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 
to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 
to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 
are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  marginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 
publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  this  resource,  we  have  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 

We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  from  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attribution  The  Google  "watermark"  you  see  on  each  file  is  essential  for  informing  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liability  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.  Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 


at|http  :  //books  .  google  .  com/ 


SBT   VV,  RI.KCTROTYPBD.  PRINTED.  AND  COPYRIGHTRD  JANUAHY,  1^99.      RCPRINTBD   OCTOBRR,  1899. 

KHVlNKU.  RBPHINTBO,  AND  RBCUrYKIGHTRD  JULY,  I90I.     KRPRINTKD  AI'KIL,  I903.     KBVISBD, 

KBPHINTBD,  AND  KECOPYRIGHTRD  AUGUST,  Z903.     RRPKINTBD  MAY,  1904.     RBVISBD, 

RRrKINTKD,   AND    RRCOHYKIGHTRI)   AUGUST,    1905.        RBPRINTKI)  JUNE, 

XOa6^    AND    OCTOBRK,      IQ07.        RRVISRD,     RBPHINTED, 

AND    RBCOPYRIGIITIiD    AUGUST,   igoS. 


Coi»yri(;ht,  1908,  BY  W.  B.  Saundkrs   Company. 


Reprinted  January,  iqoo. 


PRINTEO    IN    AMERICA 

PRESS   OF 

W.    B.   SAUNDERS   COMPANY 

PHILADELPHIA 


Chapter 

I. 

Chapter 

II. 

Chapter 

III. 

Chapter 

IV. 

Chapter 

V. 

Chapter 

VI. 

Chapter 

VII. 

12  CONTENTS. 

PARTDL 

Diseases  of  the  Brain  Proper 161 

Tlie  Cerebral  Cortex— Localization 1(51 

Speech  and  the  Cortex— Aphasia 170 

The  Cerebral  White  Matter,  Basal  Ganglia,  and  Cerebellum  ...  IHI 

Further  Localizing  Considerations IHH 

Arterial  Brain  Diseases IJKJ 

Cen^bral  Anemia  and  Hyperemia 195 

Cerebral  Arteritis 19H 

Cerebral  Hemorrliage  and  the  Hemiplegic  State *J():{ 

Ct»rebral  Softening i>18 

Chapter  VIII.  Diseases  of  the  Cerebral  Veins  and  Sinuses i>27 

Chapter     IX.  Cerebritis,  Encephalitis,  and  Al)scess  of  the  Brain t>34 

Chapter       X.  The  Cc^rebral  I'alsies  of  Children     . 242 

Chapter     XI.  Tumors  of  the  Brain 252 

Chapter  XII.  Hydrocephalus 265 


PART  IV. 

Diseases  OF  the  Spinal  Meninges  AND  Spinal  Nerves »27o 

Chapter         I.  Spiiml  Meningitis  and  Spinal  Meningeal  Hemorrhage 270 

Chapter       II.  Injuries  and  Diseiwes  of  Spinal  Nerves 27!-< 

Chapter     III.  Lesions  of  Six^cial  Spinal  Ner\H»s 2Hi) 

The  CVnical  and  Brachial  l*lexus<»s 2^^i) 

Combined  ]*alsies  of  the  Nerves  of  the  Arm 21M5 

Nerves  of  tJie  Tnmk  .               'MH) 

Nerves  of  the  I»wer  Extremity 3(K) 

Chapter      IV.  Multiple  Neuritis .  'M)H 

<  •lmi)t<T       V.   HerjK'S  Zoster :52rt 

PART  V. 

Diseases  of  tiik  Cord  Proper 3:u 

Cliapt<T        I.  Localization             '^-^l 

Chajiter      II.  IndiscriminaU>  Cord  Lesions    . 352 

Traumatic  Lesions  of  the  Cord  Substance -^^i 

Hemorrhage  into  the  Conl •^'>- 

Thrombotic  Soft(»ning  of  the  Cord          ii")! 

Myelitis •^">i> 

Tlie  Parapl(»gic  State '^^J^J 

Iiandry's  Paralysis '5^»<> 

Caisson  Disease,  or  Divers*  Palsy    .           .    .           -HO 

Tumors  of  the  Spinal  Conl  and  Its  Envelopes J572 

Spina  Bifida     .    .               •570 

Chapter     III.  Lesions  and  l)ist»ases  of  the  Spinal  Gray  Matter 37H 

Acute  Anterior  Poliomyelitis '^H 

Syringomyelia ^^^^ 

I*rogressive  Muscular  Atrophies  Showing  Lesions  of  the  Spinal 

Gray  Matter .  'M)3 

Progressive  Muscular  Atrophies  without  Striking  Cord-lesions  .  401 

Arthritic  Muscular  Atrophy 411 


14 


CONTENTS. 


Chapter      IX.  Epilepsy 614 

Chapter        X.  Migraine ({07 

Chapter      XI.  Neuroses  following  Traumatism (>:n 

PART  vm. 

Symptomatic  Disorders 634 

Chapter        I.  Neuralgia (VM 

Chapter       II.  Disorders  of  Sleep 640 

Wakeful  Disorders  of  Sleep ({42 

Somnolent  Disonlere  of  Sleep 640 

Sleep  Palsies 647 

Hypnotism 64^ 


MENTAL  DISEASES. 

Chapter        I.  Definition  and  Classification  of  Insjuiity 

A  Urvicw  of  Hec(*nt  Prol)lcMns  of  Psychiatry 

Chapter       II.  GeniTal  Ktiolo«y  of  Insiinity 

Sex 

Age 

Here<lity      

Strain 

Chapter     III.  General  Symptomatology  of  Insanity 

DisonlerH  of  S<'nsation      

Disordi'rs  of  Ideas 

Afletrtive  Disonlcrs 

Disorders  of  the  Idea-ass<x;iations 

Disorders  of  Actions 

AccomiMinying  Physiciil  Disorders 

Chapter      IV.  P^xnmination  of  the  Patient ;  Diagnosis ;  Course  of  the  Disease  ; 

Prognosis 

Cliapter       V.  General  Tn-atnient  of  Insanity 

Treatment  of  Acute  Cases 

Cliapter     VI.  Mania 

Chapter    VII.  Melancholia 

Chapter  VIII.  Cinmlar  Insjinity 

Chapter     IX.  M an ie- Depressive  Insanity 

ChapttT      X.   Kpileptic  Insanity 

Chapter     XI.  Dementia 

Sei'ondary  Dementia 

Senile  Dementia 

Primary  Dementia 

Cliapter  XII.  Dementia  Pnccox 

Chapter  XIII.  Paralytic  Dementia       

Chapter  XIV.   Panmoia 

Chai»ter    XV.  Idiocy 


85;? 
(JfJ'i 
7(M) 
7()(» 
7(10 
701 
724 

7:jh 
7:«» 

71") 
717 

7r>o 

7.">J) 

7(;i 


7<J() 
771 
77(» 
7H(; 
702 
HOIJ 
HOM 
Hll 
HIO 
H19 
H21 
H23 
H2r) 
H30 
H4:5 

H(;7 


INDEX 


on 


18  NERVOUS  AND  MENTAL  DISEASES. 

projierly.  In  nervous  diseases  the  family  history  is  often  of  paramount 
inijMjrtunce.  Taken  with  the  appearance  of  the  patient,  it  gives  valu- 
able indications  as  to  the  constitutional  make-up  of  the  individual. 
The  family  histor\%  then,  is  to  be  investigated  first,  after  noting 
the  name,  cu/e,  acXy  ncdioncdUyj  occupaiiony  and  social  stale  of  the 
patient. 

Neurotic  Heredity. — In  seeking  information  regarding  the  ante- 
cedents of  a  patient,  nnich  tact  must  sometimc^s  be  employed.  Patients 
are  loath  to  detail  matters  of  this  ehanujter,  not  always  from  a  wish  to 
conceal  them,  but  from  disinclination  to  admit  even  to  themselves  any 
serious  shortcoming  or  morbidity.  To  the  half  that  is  directly  learned 
an  ecpial  amount  may  sometimes  be  n^asonably  added.  Much  («n  be 
learned  by  interrogating  other  members  of  the  family,  es{x»(?ially  if 
related  by  marriage,  the  family  physician,  and  old  acquaintances,  but 
the  confidence  and  rights  of  the  patient  must  not  be  forgotten.  Nor  is 
it  sufficient  to  seek  for  instances  of  the  identical  disease  in  the  family 
history  of  the  case.  The  signifi(^ant  factor  is  a  neuropathic  liability, 
and  this  is  indicated  with  more  or  less  force  by  the  ap[)eanince  of  ner- 
vous and  mental  diseases  of  any  sort,  of  slight  or  serious  degree,  in  the 
ascendants.  P^or  instance,  a  hystericral  mother  has  an  epileptic  child 
and  an  idiotic  gmndchild  ;  or  highly  wrought  nervous  organizations  in 
mother  and  father  eventuate  in  neurasthenic  and  unstable  children. 
Aiavi«in  in  mental  and  ner\'ous  diseases  is  (piite  common.  InnnnUy  in 
the  same  or  neighboring  generations  may  alternate  with  neuros(»s  or 
mild  psy(!hoses,  and  any  ccmibination  may  exist,  (hn^angxiimiy  on  the 
part  of  partnits,  in  addition  to  furnishing  a  tendency  to  inf(K;undity,  is 
likely  to  bring  together  the  sul)je<^ts  of  similar  neurotic  taints,  which 
are  thereby  reinforced  in  the  offspring.  In  itself,  however,  consanguinity 
has  pn)bably  been  ovcTestimated  as  a  causal  factor  in  nervous  and 
mental  diseas(»s.  The  asscK'iation  of  crime,  prcK^ocity,  genius,  neuroses, 
and  psychoses  in  related  individuals  may  be  encountered.  Certain 
nervous  diseases  are  of  dirtM?t  lu^rcHlitary  character,  being  transmitted 
from  gencTation  to  generation  or  appearing  in  a  group  of  cu**es  in  a 
given  generation.  It  is  only  needful  to  mention  Friwlreieh's  ataxia 
and  Huntingdon's  chon»a,  but  tabes  dorsalis,  paralysis  agitans,  multiple 
sclerosis,  muscular  atrophies,  and  practically  every  organic  and  functional 
nervous  disease  occasionally  presents  family  groups  of  this  nature.^ 
Many  of  the  familial  disi^^ises  which  have  been  deserib(»d  as  essentially 
distinct  are  found  to  insensibly  merge  through  the  observation  of  inter- 
mediate cases;  and  Baiimlin^  contends  that  all  typical  diseases  of  a 
familial  character  drift  into  each  other  through  such  connecting  links. 
A  family  constitutional  defect  is  the  only  ess<Mitial  feature. 

DehUiUtiinff  diseafte^y  like  tuberculosis,  rheumatism,  and  gout,  are 
significant.  Indeed,  Charcot  was  inclined  to  consider  arthritism  as  a 
congener  of  nervous  dist^Jises.  TnhiTitM  si/pliiiis  is  on  an  entirely 
different  footing.     Not  only  is  it  cjipable  of  producing  embryological 

»  Cli.  FM,  "  Jm  Famillc  XcvroiMithique,''  Paris,  1894. 
»  "Deut.  Zeit.  f.  Nervenheilk.,"  Oct.,  1901. 
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In  neurasthenic,  hypochondriac,  and  hysterical  cases  frequently  the 
patient  has  most  seriously  overestimated  some  such  habit,  is  morbidly 
apprehensive  as  to  its  results,  exaggerates  its  every  relation,  and  the 
entire  life  seems  to  revolve  around  this  central  erroneous  idea.  One 
must  avoid  being  led  by  such  unfortunates  into  adopting  their  point  of 
view.  The  details,  duration,  and  probable  effect  of  the  habit  being 
clearly  understood,  its  morbific  influence  can  be  properly  estimated. 
Let  it  never  be  forgotten  that  many  of  these  habits  are  symptoms,  not 
causes,  of  nervous  disturbance,  and  are  the  result  of  an  underlying 
predisposition  upon  which  they  are  grafted.  There  they  take  on  a 
morbid  development  and,  in  turn,  no  doubt,  add  to  the  unbalance  of  the 
individual. 

The  residence  or  habitat  of  the  patient  is  an  important  consid- 
eration. It  calls  attention  to  the  climatic  and  local  conditions  favoring 
health  or  disease.  Unhealthful  surroundings  are  of  immediate  concern, 
and  throw  a  strong  light  upon  the  causation  of  many  nervous  disorders. 

Occupation. — Many  occupations  predispose  to  nervous  maladies 
and  sometimes  furnish  the  cause.  Indeed,  a  group  of  diseases  is  known 
as  occupation  neuroses,  of  which  writers'  cramp  is  a  type.  Workers  in 
metals,  particularly  those  handling  lead,  phosphorus,  mercury,  and 
arsenic ;  people  subjected  to  illuminating  gases  or  bisulphid  of  carbon, 
and  those  who  deal  in  alcoholics,  and  who  are  thereby  likely  to  over- 
indulge, arc  subject  to  neuritides  and  associated  mental  disturbances. 
Work  requiring  exposure  to  cold  and  conditions  favoring  rheumatic 
processes  entail  a  tendency  to  cerebral  arterial  mischief  and  peripheral 
palsies.  Divers  and  those  working  in  caissons,  or  elsewhere,  under 
increased  atmospheric  pressure  frequently  present  spinal  lesions  with 
paraplegic  symptoms.  Occupations  which  demand  constant  mental 
strain  and  sedentary  habits,  as  in  speculative  mercantile  life,  teaching, 
and  some  of  the  professions,  furnish  large  numbers  of  neurasthenics. 
On  the  other  liand,  the  unoccupied  are  likely  to  become  selfish,  intros- 
pective, hysterical,  and  hypochondriac. 

The  Illness. — From  die  patient's  statement,  his  personal  history, 
and  the  physician's  observation,  the  noting  of  the  details  of  the  illness 
under  consideration  is  often  a  simple  matter.  The  medical  man  from 
his  special  knowledge  must  supplement  the  impressions  of  the  layman. 
In  the  "  rheumatism  "  preceding  ataxia  he  discerns  initial  features  of 
tabes,  and  in  some  long-antecedent  moral  shock  he  recognizes  the  origin 
of  the  fixed  hysterical  idea  that  may  have  eventuated  in  a  contracture. 
For  each  major  group  of  nervous  maladies,  psychic,  cerebral,  spinal, 
and  peripheral,  he  must  follow  out  the  clues  his  training  recognizes  or 
his  studies  and  experience  suggest. 

Beginning  with  initial  symptoms  and  alleged,  suspected,  or  positively 
known  causal  conditions,  the  manifestations  of  the  disease  are  to  be 
systematically,  briefly,  and  clearly  developed  and  noted,  with  full  atten- 
tion to  remissions,  intermissions,  or  relapses.  In  convulsive  disorders  a 
full  clinical  investigation  of  the  attack  is  of  prime  importance.  It 
should  embrace  its  exciting  cause,  onset,  features  of  consciousness, 
motor    signs    and   phenomena,   attitudes,    duration,   termination,    and 
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sequelse.  In  sensory  disturbances  investigate  the  particular  dysesthesia 
or  pain,  its  onset,  exact  location  and  outlines,  its  intensity,  duration, 
and  associated  conditions.  In  paralytic  maladies  determine  the  mode  of 
onset,  exact  distribution,  and  the  character  and  degree  of  motor  failure. 
The  mental  s>'Tnptoms  are  to  be  noted  with  equal  care,  attention  being 
directed  to  their  fixity,  emotional  character,  and  reasonableness  or  com- 
plete opposition  to  facts  within  the  patient's  range  of  knowledge.  An  im- 
portant question  is  whether  the  patient  can  correct  his  morbid  ideas  by 
mental  effort  or  is  entirely  subjugated  by  his  delusional  states.  Finally, 
the  tendency  to  improvement  or  the  reverse  should  be  indicated. 

Physiognomy  of  the  Patient. — Formerly  it  was  considered  suf- 
ficient to  describe  a  patient  as  of  the  nervous,  lymphatic,  or  sanguine 
temperament,  and  this  has  a  certain  value,  but  a  better  conception  of 
the  physical  status  is  to  be  had  from  a  study  of  the  physiognomy  of  the 
individual.  Based  upon  embryological  conditions  and  formulated  with 
some  precision  by  Lombroso,  Dejerine,  Weismann,  Fdrfe,  and  others, 
we  can  recognize  a  type  of  degenerate  or,  preferably,  defective  individ- 
uals, from  whom  are  largely  recruited  the  neurotic,  Ae  insane,  and  the 
criminal  classes. 

The  marks  of  this  type  are  called  the  stigmata  of  degenera/nfy  and 
may  be  divided  into  the  morphological  and  the  functional. 

Morphologrical  Stiermata. — Commencing  at  the  crown  of  the  head, 
the  whorl  of  hair  at  the  vertex  which  normally  is  close  to  the  median 
line  may  be  widely  displaced  or  duplicated.  The  cranial  conformation 
is  often  abnormal  in  outline,  capacity,  or  dimensions.  The  occipital 
protuberance  and  ridges,  the  frontal  eminences,  and  the  mastoid  processes 
are  usually  excessively  developed.  The  facial  angle  is  reduced,  the 
contour  of  the/a^€  asymmetricaJ,  the  lower  jaw  disprojwrtionately  large 
and  prognathic.  The  hard  paMe  is  sharply  vaulted,  the  derdal  arcades 
narrow,  disproportionate,  saddle-shaped,  or  angular  and  badly  articulated  ; 
the  teetii  defective,  misplaced,  with  sometimes  persistence  of  milk-teeth 
late  in  life.  The  ears  are  disproportionate  in  size,  misplaced,  mal- 
formed, particularly  at  the  root  of  the  helix,  which  may  bifurcate,  or 
the  tragus  and  antitragus  are  misplaced,  while  the  concha  is  crumpled 
or  has  a  tendency  to  stand  out  widely  from  the  head.  The  eyes  show 
notable  defects,  extreme  refraction  anomalies,  squints,  diiferent  colored 
irides,  and  disproportionate  lids  and  palpebral  openings.  Deviation  of  the 
nose,  septal  deformities^  harelip,  cleft  palate^  remnants  of  branchial  clefts  in 
the  neck  or  in  front  of  the  ears,  and  the  presence  of  other  teratological 
deficiencies  are  frequent  in  this  class  of  persons. 

On  the  part  of  the  trunk,  spina  bifidaj  sacral  grovihs  of  hair,  deep 
sternal  furroios  and  concavitieSy  or  disproportion  between  thorax  and 
abdomen  are  to  be  noted. 

The  Extremities, — The  upper  and  lower  limbs  may  be  disproportioned 
to  each  other  or  to  the  trunk.  They  may  be  mismated  in  length  and 
development.  The  hands  and  feet  may  be  too  small  or  too  large.  There 
is  often  a  tendency  to  lefti-handedness  and  left-sided  overdevelopment. 
Deformities  of  the  fingers^  such  as  syndactyly,  polydactyly,  deviations, 
distortions,  excessive  length  or  shortness,  especially  undersize  of  the 
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ring  and  little  fingers  jus  compared  with  the  r(»st  of  the  hand,  are 
(ionimon  in  degenerates. 

The  geniUilui  in  the  male,  besides  a  general  lack  of  growth,  are  fre- 
quently developmentally  defective,  i)resenting  hyj>()spadias,  epispadias, 
extrophy  of  the  bladder,  cryptorchidism,  congenital  phimosis,  scrotal 
fissure,  etc.;  while  in  the  female,  imperforate  hymen,  double  vagina  and 
uterus,  and  hyjKjrtrophied  clitoris  and  labia  are  not  rare. 

Taken  as  a  who/vy  the  degtMHTate  physicpie  is  often  marked  by  a 
diminished  stature  and  an  inferior  vigor.  Many  neun)tic  males  present 
the  general  body  conformation  of  the  opposite  sex,  including  sloping, 
narrow  shoulders,  wide  hips,  excessive  pectoral  and  j)ubic  adipose 
deposits,  with  a  lack  of  masculine  hirsute  and  muscular  marking.  The 
female  may  present  masculine  characteristics,  and  in  each  cas(»  the 
opposit<^  sexuality  may  be  further  manifest  in  the  actions,  dress,  man- 
ners, voice,  and  mentiil  (pialities  of  the  individual.  Both  sexes  may 
retain  the  ])hysical  attributes  of  childhcKKl, — infantUimty — and  in  these 
cases  the  mental  development  is  always  ret4ird(»d. 

On  the  jMirt  of  th'.  akiny  albinism,  melanism,  and  multiple  nevi  are 
sometimes  degenerate  accompaniments.  A  g(»neral  lack  of  thorough 
development  in  the  dermal  structures  is  manifested  by  defective  hair 
and  nails  and  simplicity  in  the  papillary  lines  of  the  finger-tips. 

The  ftinotional  stigmata  of  degiMieracy  show  themselves:  (1) 
MenUiUy,  in  defective  mind  qualities.  These  vary  in  degree  fnmi  idiocy 
to  simj)le  retardation  of  siKjech  develoj)ment,  in  aberrant  mental  and 
moral  tendencies,  among  whi(!h  may  l)e  enumerated  destructiveness, 
wilfulness,  'indecency,  deceit,  and  sometimes  extreme  acuteness  and 
even  precocity  in  limited  fields.  Genius  is  essentially  abnormal  how- 
ever valuable  it  may  be  to  th(»  individual  and  to  the  race.  It  is  often 
attended  by  many  of  the  physical  stigmata  of  deftHjt. 

(2)  PhysimUyy  may  be  mentioned  backwardness  in  walking,  stam- 
mering, incontinence  of  urine,  merycism,  color-blindness,  deaf-mutism, 
perverted  tiistes,  and  cravings  leading  to  alcoholism  and  other  stimulant 
addictions.  Perversions  of  the  genesic  sense,  marked  by  sexual  crimes 
and  debasing  practices,  are  also  (*ommon.  Degenerat^is  have  frequently 
a  lack  of  adaptability  to  their  envin)nment,  and  so  more  or  less  strongly 
depart  from  the  type  and  tend  to  extinction,  subjugated  by  the  law  of 
survival  of  the  fittest. 

In  estimating  the  various  marks  of  degeneracy  it  is  clear  that  very 
few  of  them,  taken  alone,  would  justify  the  classification  of  their 
possessor  among  the  defectives,  and  it  is  true  that  a  very  great  many 
of  the  minor  stigmata  may  l)e  present  in  a  given  case,  associated  witli 
strong  mentid,  moral,  and  physie^d  attributes.  All  of  them,  from  cleft 
palate  to  moral  imbwility,  are  referable  to  defective  development. 
However,  in  the  presence  of  numerous  indications  of  physiwd  defect 
we  are  entitled  to  exjK»(;t  the  association  of  their  mentul  and  neural  an- 
alogues.    Hence  their  imi)ortanc(i  to  the  neurologist. 

The  mental  condition  of  the  patient  should  not  be  overlooke<l. 
Disturbanc(«  in  the  psychic  sphere  are  very  common  in  nervous  dis- 
orders and  often  overshadow  them.     Persistent  depression  or  exciterneid 
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out  of  proportion  to  their  causes,  and  delusions  and  hallucinations  that 
may  or  may  not  be  properly  recognized  and  corrected  by  the  patient, 
require  close  scrutiny.  Especially  in  hysteria  are  we  confronted  by  a 
train  of  mental  symptoms,  attitudes,  and  reactions  that  may  easily  be 
confounded  with  insanity  or  which  actually  cany  the  patient  over  the 
rather  broad,  dividing  neutral  ground  into  the  realm  of  alienism.  Loss 
of  stlf-controly  irritaAUity,  increased  emotionaUsmy  and  vague  or  formulated 
apprehensions  are  the  ordinary  concomitants  of  neurasthenia.  Many 
cerebral  diseases  produce  unconsciousness. 

Sleep  in  nervous  patients  is  one  of  the  most  important  practical 
considerations.  If  it  is  disturbed,  seek  the  cause,  remembering  that 
habits  of  wakefulness  are  easily  formed.  Distressing,  formulated,  and 
repeated  dreams  ami  nightmares  are  the  neurasthenic's  portion  and  the 
expression  of  his  lowered  nervous  and  physical  tone.  Somnambulism^ 
nocturnal  urinary  incontinence  and  night-tei^ors  are  the  common 
property  of  ner\'ous  individuals  in  childhood.  Some  patients  find 
difficulty  in  falling  asleep,  others  in  remaining  asleep;  others  are 
simply  unrefreshed  upon  awaking.  The  selection  of  soporific  remedies 
and  the  time  of  their  exhibition  turn  upon  such  considerations. 

Memory. — Nearly  every  nervous  invalid  asserts  a  loss  of  memory, 
which  rarely,  however,  exists.  This  mental  faculty  varies  not  only 
greatly  in  individuals,  but  is  subject  to  great  modifications  in  a  given 
individual  under  diiferent  conditions  of  health  and  age.  To  the 
keen  perceptions  of  a  child  everything  is  novel,  is  deeply  imprinted 
in  the  mind,  and  is  rarely  forgotten.  Later  in  life  a  new  face  or  name 
is  no  rarity,  is  not  sharply  apprehended,  and  its  recollection  is  conse- 
quently difficult  or  impossible.  The  old,  in  part  for  this  reason,  re- 
member their  early  experiences  better  than  more  recent  happenings. 
In  physical  ill-health  and  in  conditions  of  mental  abstraction  or  intro- 
spection, as  in  hypochondria,  hysteria,  and  neurasthenia,  the  alleged 
loss  is  really  a  lack  of  the  mental  concentration  that  constitutes  the 
essential  basis  for  good  memory.  In  such  cases  this  may  be  demon- 
strated by  a  few  (juestions  on  remote  personal  happenings,  which  will 
usually  be  recited  with  extreme  minuteness  and  detail. 


,  CHAPTER  II. 
THE  GENERAL  PHYSICAL  EXAMINATION- 

Present  Condition. — What  has  gone  before  prepares  the  way  for 
a  thorough  physical  examination.  Whenever  possible,  the  clothing  of 
the  patient  should  be  entirely  removed,  as  study  of  the  physical  human 
outlines  is  most  valuable.  Without  this  step  spinal  deviations,  chest 
deformities,  lack  of  symmetry  in  the  limbs,  or  other  serious  defects  of 
the  most  important  diagnostic  character  may  escape  notice.  Upon 
sketch  outlines  of  the  human  figure  supplieil  in  text-books  and  by 
dealers  abnormalities  of  fonn  and  function  may  be  indicated  with  pre- 
cision.    No  lesion  is  too  slight  to  be  overlooked,  and  no  assertion  of 
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functional  health  is  to  go  unquestioned.  Remote  conditions  are  not 
infrequently  causal  of  central  disturbance,  and  central  mischief  is  mani- 
fested by  peripheral  states.  The  nutritive  process  may  first  engage 
attention. 

The  Alimentary  Tract. — The  condition  of  the  teeth  in  relation  to 
mastication  and  abnormalities  of  position  or  evidence  of  inherited 
syphilis,  the  color  of  the  gums  with  reference  to  anemia  or  evidences  of 
metallic  poisoning,  such  as  the  blue  line  of  lead  and  the  sponginess  of 
mercury  and  phosphorus,  can  be  noted  at  a  glance.  Particular  atten- 
tion is  to  be  directed  to  the  tongue.  Aside  from  indicating  the  state 
of  the  stomach,  it  may  give  important  evidence  of  nervous  diseases. 
The  fine  fibrillar  twitching  of  general  paresis  and  bulbar  palsy,  the 
tremor  of  alcoholism,  the  contortions  of  chorea,  the  lack  of  motility  and 
atrophy  in  labioglossolaryngeal  paralysis,  and  the  deviation  on  protru- 
sion in  hemiplegia  are  positive  signs  of  great  value.  Abnormalities  of 
appetite  for  food,  gastric  and  intestinal  indigestion^  constipation^  and  reetal 
conditions  are  significant  in  many  ways.  Attacks  of  colic,  vomiting,  diar- 
rhea, and  rectal  tenesmus  have  special  bearing  on  the  condition  of  the 
reflex  spinal  centers.  The  condition  of  spleen  and  liver,  as  in  acute  and 
malarial  infections  and  chronic  alcoholism,  may  give  impoilant  indi- 
cations of  constitutional  and  local  states  that  have  a  relation  to  the 
nervous  phenomena  under  investigation. 

The  Respiratory  Organs. — In  the  nasai  and  pharyngeal  spax^es 
inflammations,  new  growths,  or  irritation  zones  may  furnish  the  starting- 
point  for  neun)tic  states  of  the  most  varying  nature,  as  hysterical  sneezing, 
spasmodic  asthma,  and  pronounced  neurasthenia.  Ixtryngeal  palsies  and 
spa,sms  require  a  careful  topical  examination.  In  the  condition  of  the 
lungs  and  pleurce  we  seek  for  local  explanation  of  various  symptoms, 
such  as  respirator}'^  pain  and  oppression,  costal  neuralgia,  continuous 
cough,  or  for  the  evidence  of  tubercular  deposits,  explanatory,  perchance, 
of  a  cachexia  that  might  otherwise  be  erroneously  referred  to  nervous 
depression. 

Circulatory  Apparatus. — ^The  condition  of  the  heart  is  revealed 
only  by  a  thorough  physical  examination  of  its  position,  size,  action,  and 
valvular  competency.  The  condition  of  the  arteries,  patent  to  the  eye 
in  a  tortuous  temporal,  to  the  finger  in  radial  atheroma,  should  be  still 
more  extensively  investigated  in  the  femoral,  brachial,  carotid,  and  other 
superficial  regions.  The  condition  of  the  blood-pressure,  as  shown  by 
arterial  tension,  on  the  two  sides  of  the  body,  near  the  heart,  and  at  a 
distance,  is  worthy  of  careful  study.  It  enables  one  to  draw  analogical 
conclusions  as  to  the  circulatory  apparatus  of  the  central  nerve-organs. 
The  sphygmomanometer  is  to  be  employed  in  all  cases  of  circulatory 
disturbance.  The  condition  of  the  arteries  is  the  best  index  of  the  real 
age  of  an  individual.  In  them  we  find  often  evidence  of  a  premature  decay 
out  of  all  relation  to  the  years  that  have  been  lived.  Sphygmographic 
tracings,  as  a  method  of  record  and  precision,  have  their  own  value.  The 
pulse,  by  its  lack  of  rhythm,  particularly  by  a  tendency  to  great  variation 
in  its  rate,  depending  upon  slight  exciting  causes,  often  shows  the  unstable 
nerve-tone  of  the  patient,  or  a  general  asthenia.     Flv^hivgs,  7nottlings, 
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lacol  anemios  and  edemas  are  vivid  expressions  of  angioneurotic  dis- 
turbant^es.  The  biood  must  be  examined  for  parasites,  hemoglobin,  and 
eorpuscular  conditions.  The  severe  anemias  have  a  very  important 
relation  t^  brain  and  spinal  symptoms,  A  marked  k-iwocytofiis  attends  in- 
flammatory and  pumlent  prnceisses  affecting  tlie  ijrtiin  and  s]»inal  cord. 
The  presence  of  cholin  in  the  blood  is  frequent  in  diseases  marke<i  by 
deliberation  of  nerv^ous  tiasues  and  in  epilepsy.  Of  very  great  diag- 
no^jc  importance  is  an  exanaination  of  the  spinal  fluid  obtainaJ  by  spinal 
puncture.  The  various  liacteria  associated  ^vith  inflammatory  processes 
may  thus  be  demonstratetl,  and  in  dt^gencrat i\'e  conditions  of  I>rain  and 
spinal  coixl,  especnally  in  general  paresis  and  loconiotor  ataxia,  a  marked 
increase  in  the  cytological  contents  of  this  fluid  is  almost  invariably  found - 

The  temperature  may  be  greatly  moditiod  by  nervous  diseases. 
Organic  brain-lesions  may  upset  the  baknce  between  the  thermotaxie 
and  thermogenic  centers,  producing  either  a  very  high  or  a  markedly 
subnormal  bxly-heat.  In  hysteria  a  very  lugli  range  of  teni|R'mttire  is 
sometimc«s  noted  without  the  usiml  ci)ucomitiints  of  fever.  In  cerebral 
hemorrhage,  basilar  meningitis  and  brain  tumor  the  terajierature  Is  often 
Ijelow  the  normaL  Earl\'  in  cerebral  heniorrliage  the  parahzed  side  pre* 
sems  usually  ad  isproport  if  mate  elevation  of  a  degree  or  more  of  heat  over 
the  opposite  half  of  the  body,  as  is  shown  by  axillar>^  temi^eratures.  The 
tem|>erature  of  the  paralyzed  side  later  becomes  snl>normaL  Slight 
variations  of  the  centml  unrma!  tt'mperaturOj  usually  in  lui  upward 
dlrei'lir^n,  art^  frequently  observed  in  pure  neunisthenic  states,  while  the 
extremities  are  ciminionly  cold. 

The  Integument. — From  the  appearance  and  condition  of  the  cuta- 
neoiis  expanse  much  is  to  Ije  learned  as  (o  the  general  heahh  of  the 
individual  and  the  activity  uf  his  physiad  functions.  The  skin  may 
be  greatly  moditied  by  nervous  maladies.  In  some  instances  the 
dermal  manifestations  make  up  the  major  jKirt  of  the  disease,  or  thi> 
dermatosis  may  be  an  associatcni  feature  of  other  neurotic  disturbance. 
AU  varieties  nf  urficarki  are  td'  fretjuent  oreiirnnice  anioug  the  neurotic. 
Dcrmo^p-aphia  and  the  iaehe  c/rSraie  tA'  meningitis  demi>nstrate  the 
vasomotor  irregularities.  Herpes  and  morjfhen,  limiled  to  the  anatom- 
k^  distribution  of  nerves  or  spinal  segments,  as  in  zoster  on  the  face, 
trunk,  or  limbs,  declare  the  ner%'ous  involvement,  Nen  are  apparently 
related  to  the  nen^e  distril>ution  in  many  instances.  Chains  of  mummata 
are  Ijeaded  along  i>eripheral  ner\^es  with  or  without  cutaneous  discolora- 
tion. Nruralg^ias  of  long  standing  are  frequently  marked  by  dermal 
changes  of  increased  or  decreasetl  nutrition,  ils  witness  the  thickening  of 
the  skin  of  the  face  in  neuralgia  of  the  fifth  cranial  nerve  and  the  subse- 
quent blanching  or  the  actual  loss  of  the  eyebrow  and  hair.  The  neuritides^ 
if  of  a  severe  grade,  show  dermal  dystrophy  as  well  as  muscular  wiist- 
ing.  The  epithelial  structures  involved  may  take  on  increased  growth 
if  %'a&cular  stasis  favor  increased  nutrition,  giving  rise  to  sraliness 
of  the  skin  and  increased  growth  of  the  hair  and  nails.  ISIore  fre- 
quently atrophic  changes  follow  ;  the  skin  is  thinned  and  glazed,  the 
epithelium  scant  and  pxirly  protective  of  the  more  highly  orgimized 
sabjaeent  tissue.  The  hair  becomes  dry,  brittle,  and  sparse,  and  the 
nails   roatth-ridged  and   sometimes   covcre<l  w^ith    overlapping   scales. 
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Pigmentary  changes,  swelling,  and  hhie  edema  are  not  infrequent  in 
hysteria.  The  enormous  thickenings  in  myxedema  and  acromegiilia  are 
also  due  to  perverted  trophic  control. 

Genito-urinary  Tract. — In  the  genito-urinary  tract  are  found 
many  conditions  bearing  an  intimate  relation,  both  causal  and  sympto- 
matic, to  nervous  diseases.  Some  of  them  are  overlooked  or  unknown 
to  the  patient,  and  others  receive  altogether  too  much  attention  at  his 
hands.  A  thorough  clinical  examination  of  Hie  urinej  which  should  be 
quantitative  as  well  as  merely  qualitative,  is  best  made  from  a  sample 
of  a  carefully  measured  twenty-four-hour  collection.  It  shows  at  once 
the  eliminative  powers  of  the  organism  through  the  imiK)rtant  excretion 
outlet  of  the  kidneys.  A  lessened  output  of  urea,  or  the  presence  of 
albumin  or  sugar,  give  important  data  as  to  the  blood-state  and  may 
explain  grave  cerebral  manifestations,  such  as  convulsions  and  coma.  A 
very  low  specific  gravity  is  noted  after  hysterical  attacks.  A  large  quan- 
tity of  phosphates  and  oxalates  is  common  to  many  neurasthenic  condi- 
tions, and  an  ammoniacal  urine  is  usual  in  paretic  staters  of  the  detrusor 
urinse.  After  an  epileptic  attack  the  specific  gravity  and  solid  con- 
stitv£nts  of  the  urine  are  increased.  An  excess  of  indican  is  found  in  many 
nervous  conditions  attended  by  ineflScient  elimination. 

The  microscope,  besides  giving  evidence  of  organic  disease,  such  as 
nephritis,  pyelitis,  and  cystitis,  may  show  spermatozoa  from  a  relaxed 
control  of  the  outlets  of  the  seminal  vesicles,  but  more  often  demon- 
strates that  the  deposit  considered  seminal  by  the  patient  is  devoid  of 
testicular  products. 

Anuria  in  nephritis  is  of  most  serious  import,  though  it  may  exist 
almost  indefinitely  in  hysti»ria  when  associated  with  persistent  emesis, 
whereby  the  uric  products  are  vicariously  ejected. 

The  state  of  the  kidneys  is  made  out  largely  by  the  investigation  of  the 
urinary  secretion,  but  the  bladder  and  ureters  are  open  to  more  proximate 
methods.  The  size,  expulsive  and  retentive  powers  of  the  bladder,  its  con- 
tents, and  the  condition  of  its  mucous  lining  are,  in  suitable  cases,  to  be 
investigated  with  precision.  Ijoss  of  sphinderic  control  of  the  'l)ladder  in 
paraplegic  and  ataxic  conditions  is  usual,  while  in  meningitis,  and  in  com- 
atose states  generally,  retention  of  urine  is  to  be  expected  and  provided  for. 

The  external  genitals  rarely  give  much  information.  In  males  preputial 
adhemons  and  accumulations  or  a  long  phimotic  prepuce  may  be  the 
source  of  irritation  and  the  inciting  cause  of  general  nervous  phenomena. 
Here,  as  elsewhere,  any  abnormal  and  correctable  state  should  not  escape 
appropriate  attention.  This  is  emphatically  true  of  the  deeper4ying 
generative  organs  in  the  female.  Undoubtedly  undue  importance  has 
altached  to  them  and  much  ill-advised  meddling  has  been  bestowed,  but 
a  lack  of  integrity  on  their  part  should  certainly  engage  methodical 
treatment. 

The  genesic  sense  is  usually  blunted  or  completely  destroyed  in  ad- 
vanced locomotor  ataxia  and  spinal  lesions  which  cut  off  peripheral 
sensation.  It  is  reduced  in  all  depressed  physical  states,  whether  asso- 
ciated with  marked  nervous  phenomena  or  not.  On  the  other  hand,  the 
genital  reflex  may  be  accentuated  in  lateral  sclerosis  of  the  cord,  and 
priapism,  unattended  by  increased  desire,  may  be  a  troublesome  feature. 
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In  injuries  to  the  cervical  portion  of  the  cord,  priapism  is  likewise 
common. 

The  question  of  sexual  irritation  and  overindulgence  calls  for  more 
than  ordinarj'  thought  Excess  is  a  matter  purely  relative  to  the  indi- 
vidual  and  his  condition  at  the  time  of  indulgence.  Overuse  of  any 
organic  function  is  shown  by  persistent  fatigue  and  irritable  prostration. 
This  may  here  furnish  us  a  working  criterion,  but  we  are  to  remember 
that  matters  have  already  gone  too  far  when  the  great  margin  of  natural 
reserve  power  has  been  overdrawn  and  even  temporary  debilit}-  pro- 
duced. Thus,  an  amount  of  masturbation  or  sexual  indulgence  insig- 
nificant in  a  sturdy  individual,  is  suiBcient  in  the  defective  neurotic  to 
induce  a  profound  depression. 


CHAPTER  III. 
THE  MUSCULAR  SYSTERiL 


Motility. — It  is  a  rule  with  hardly  an  exception  that  nervous 
disorders  are  marked  by  errors  of  motility.  These  vary  from  a  condition 
of  slight  general  weakness,  or  paresis y  to  complete  loss  of  muscular 
power,  or  paralysis,  from  slight  tremor  to  rigid  contraxHons.  The 
character  and  distribution  of  the  muscular  difficulty  is  often  of  the  first 
importance  in  diagnosis  and  in  localizing  limited  lesions. 

The  station,  attitude,  and  gait  of  the  patient,  depending  as  they  do 
largely  on  muscular  force,  control,  and  activity,  qften  furnish  most 
important  information.  The  contractured,  semiflexed  position  of  the 
upper  extremity  and  the  rigid  lower  limb,  swung  en  masse  from  the 
pelvis  with  dragging  toe,  mark  the  hemiplegic.    The  bowed  and  trotting 


Fig.  1.— Mathieu's  hand-dynamoineter  fitted  with  detachable  handles. 


gait  of  paralysis  agitans ;  the  stamping  and  sprawling  of  tabes  dorsalis ; 
the  steppage  or  high  knee-action  with  dangling  feet  that  results  from 
multiple  neuritis ;  the  spastic,  rigid,  and  trembling  legs  of  paraplegia ; 
the  dangle-leg  of  anterior  poliomyelitis,  and  the  cerebellar  stagger  tell 
their  own  8tor}\  Minor  peculiarities  are  no  less,  but  rather  more, 
imjwrtant.  The  spinal  rigidity  and  constant  guarding  against  jars  that 
dominate  the  attitudes  and  gait  of  the  subjects  of  spinal  injuries  ;  the 
distorted  features  of  cranial-nerve  palsies,  athetoid  movements,  choreic 
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twitchings,  restlessness,  slight  limps,  awkwardness,  attitudes  of  limbs, 
trunk,  or  head  long  or  customarily  maintained,  have  one  and  all  a 
significance  that  can  not  be  overestimated. 

Reduced  Motility. — For  testing  muscular  drem/th  numerous  re- 
cording instruments  are  available.  In  the  hand-dynamometer  of 
Mathieu  we  have  a  simple  means  of  testing  the  grasp,  and  by  fitting  it 
with  light  handles  attached  at  either  end  it  can  be  employed  in  various 
ways  to  test  the  muscular  groups  of  the  upper  and  lower  extremities. 
The  examiner  always  has  in  his  own  person  a  check  upon  the  records  of 
the  patient  When  one  handle  is  attached  to  a  hook  in  the  floor,  the 
lifting  power  of  the  back,  the  legs,  or  the  arms  is  readily  ascertained. 
Readings  on  such  an  instrument  are  of  the  greatest  value  for  clinical 
records  and  as  a  means  of  comparison  at  future  times. 

But  without  any  such  instrument  the  physician  can  roughly  test  every 
group  of  muscles  by  opposing  the  efforts  of  the  patient.  To  examine 
flexor  and  extensor  muscles  of  the  wrist,  elbow,  and  shoulder,  instruct  the 
patient  to  resist  your  efforts  to  communicate  motion  to  tlie  respective 
joints.  The  same  can  be  done  in  the  lower  extremity  with  the  ankle 
and  the  knee.  The  hip  is  tested  by  having  the  patient  mount  a  chair, 
ascend  stairs,  and  raise  the  limb  to  a  horizontal  position.  Both  hands 
of  the  examiner  grasped  by  those  of  the  patient  as  vigorously  as  possi- 
ble enables  the  physician  to  compare  their  strength. 

In  hysterics  and  malingerers  it  is  sometimes  difficult  to  feel  tliat  full 
efforts  have  been  put  forth,  and  in  other  instances  muscular  exertion  is 
inhibited  by  jmin  or  tenderness.  In  these  cases  particularly,  the 
muscular  tests  may  be  advantageously  varied  and  repeated  by  securing 
a  large  number  of  movements,  such  as  having  the  patient  stand  on  one 
foot,  rise  on  the  toes,  stoop,  crouch,  lift  chairs,  and  execute  other  tasks 
when  he  is  not  conscious  of  the  purpose  in  view.  Small  movements  of 
the  fingers  are  very  clearly  studied  as  the  patient  buttons  his  clothing  or 
handles  different  objects,  which  may,  with  design,  be  placed  in  his  way. 

Where  the  degree  of  feebleness  is  slight,  it  perhaps  is  manifest 
simply  as  fatigue  after  exertion  or  in  walking  a  comparatively  short 
distance.  In  some  cases  muscles  which  at  first  register  considerable 
strength  are  rapidly  exhausted  by  a  few  full  contractions.  In  others 
initial  efforts  are  weak,  but  quickly  increase  to  a  normal  power,  making 
it  needful  to  always  take  an  average  of  several  tests. 

The  limits  of  the  paralysis  or  paresis  must  be  precisely  noted,  whether 
confined  to  a  single  muscle  or  muscle  group,  to  the  distribution  of  a 
single  nerve  or  group  of  nerves,  to  a  single  limb,  to  the  face,  to  one  side 
of  the  body  or  to  more.  If  the  involvement  is  wide-spread,  it  will  prob- 
ably vary  in  degree  in  different  regions,  and  this  is  also  of  importance. 
The  terms  monoplegia^  hemiple(/ia,  paraplegia^  and  diplegia  are  employed 
respectively  as  the  face  or  a  single  extremity,  the  lateral  body-half  with 
the  corresponding  limbs,  both  lower  extremities,  or  both  sides  of  the  body 
are  involved. 

Not  only  is  it  necessary  to  record  the  strength  of  the  muscles  under 
examination,  but  also  the  manner  in  which  they  perform.  For  all  pre- 
cise movements,  complete  balance  of  muscular  action — synergy — is  a 
prerequisite.     If  the  flexors  of  a  joint  are  weakened,  the  extensors  not 
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only  fail  to  execute  their  function  with  exactness,  but  their  strength  is 
also  diminished  and  the  resulting  volitional  movement  is  weak  or  clumsy 
in  consequence.  In  conditions  marked  by  errors  of  sensation,  especially 
by  impairment  of  the  muscular  sense  which  gives  a  knowledge  of  the 
position  of  our  members  and  enables  us  to  estimate  weight,  movements 
become  uncertain.  This  uncertainty  is  generally  exaggerated  if  the 
movements  are  not  guided  by  the  eye.  Incoordinaiion  of  movement 
results.  This  is  sought  for,  and,  if  present,  is  demonstrated  by  having 
the  patient,  with  closed  eyes,  touch  given  points,  either  on  his  own  person 
or  elsewhere,  as  by  bringing  the  index  tips  of  both  hands  together, 
touching  the  tip  of  his  nose,  the  lobe  of  his  ear,  or  the  finger  of  the 
examiner.  In  the  lower  extremity  we  ask  him  to  touch  a  given  object 
with  the  point  of  the  foot  or  reproduce  with  the  other  the  position  given 
a  limb  by  the  examiner.  In  making  this  last  test  it  is  necessary  to 
avoid  furnishing  the  patient  such  information  as  might  come  from  con- 
tact with  the  bed  or  personal  clothing.  Standing  with  the  eyes  closed 
and  the  feet  together,  reducing  the  base  of  support,  is  often  attended,  in 
spinal  and  other  nervous  diseases,  with  swaying  of  the  body  and  a  ten- 
dency to  falL  This  constitutes  static  cUaana,  and  is  known  as  the  Romberg 
symptom.  It  may  be  graphically  recorded  by  attaching  a  marking-point 
to  the  patient's  head,  which  traces  his  ataxic  movements  on  a  prepared 
surface  held  at  the  proper  level.  Having  the  patient  walk  backward 
with  closed  eyes  or  stand  on  one  foot  increases  the  ataxia. 

Inoo5rdination  may  be  very  great,  so  that  the  blindfolded  patient 
does  not  come  within  several  inches  of  his  nose  in  his  attempts  to  touch 
it  with  his  finger,  and  has  no  certain  knowledge  of  the  position  of  his 
limbs  under  the  bed-covering  except  as  he  informs  himself  by  sight. 
While  standing,  he  may  fall  at  once  if  his  eyes  are  closed,  or  even  reel 
in  his  chair. 

The  following  example  of  ataxic  writing  shows  incoordination  very 
clearly,  and  indicates  another  important  test  of  muscular  balance  : 

Fig.  2.— A  specimen  of  ataxic  handwriting. 


Increased  Motility. — Perhaps  motility  in  nervous  disorders  is  more 
frequently  excessive  than  deficient — ^that  is,  beyond  the  purposes  of  the 
patient.  Paretic  conditions,  too,  are  not  infrequently  associated  with 
irr^ular  and  involuntary  muscular  movements. 

IVemars  are  the  accompaniment  of  overexertion  and  emotion  in 
health,  but  often  become  significant  symptoms  of  nervous  disturbance 
and  disease.  A  tremor  that  exceeds  six  to  the  second  is  called  rapid^ 
one  below  that  rate  Ano  or  moderate^  while  the  amplitude  of  the  muscu- 
lar vibration  or  excursion  is  indicated  by  the  adjectives  fine  and  coarse. 
Tremors  occur  sometimes  during  complete  rest,  as  in  paralysis  agitans, 
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or  only  when  the  involved  mus(;les  are  called  upon  to  act — the  ^^voli- 
tUmal'^  or  ^HidenUon^^  tremor,  as  in  multiple  sclerosis.  While  tremors 
may  involve  the  entire  muscular  system,  as  is  often  the  case  in  exophthal- 
mic goiter,  they  may  be  restricted  to  a  single  limb  or  group  of  muscles, 
to  a  single  muscle,  or  even  to  a  few  muscle  fibrils.  This  last  constitutes 
K  fibrillary  tremor,  or,  rather,  fibrillary  spasm,  because  it  is  usually  devoid 
of  rhythm,  and  presents  only  one  or  a  few  irregular  twitchings  under 
the  integument.  They  may  sometimes  he  provoked  by  stroking  or  tap- 
ping the  surface  or  putting  the  muscle  into  operation. 

Eshner,^  as  a  result  of  an  extended  series  of  experiments,  con- 
cludes: (1)  All  muscular  movements  are  made  up  of  a  series  of 
elementary  contractions  and  relaxations,  which  may  be  appreciable  as 
tremors  in  conditions  of  both  health  and  disease.  (2)  The  diflTerences 
between  diflTerent  tremors  are  of  degree  rather  than  of  kind — i,  r.,  no 
form  of  tremor  is  distinctive  of  any  one  disease  or  group  of  diseases. 
(3^  No  definite  relation  exists  between  one  form  of  tremor  and  any 
otner.  (4)  The  frequency  of  movement  is  in  inverse  ratio  to  the 
amplitude  and  vice  versa.  (5)  Habitual  movements  are  performed 
with  greater  freedom  from  tremor  than  unusual  movements.  (6)  There 
is  no  material  diffidence  between  the  movements  of  the  two  sides  of  the 
body,  except  as  relatcnl  to  proposition  5. 

In  tedlng  for  tremor  the  patient  is  directed  to  stretch  out  the  arms 
with  the  fingers  extended  and  separated  as  widely  as  possible.  The 
difficulty  becomes  at  once  appart»nt,  or  is  felt  as  a  thrill  by  the  exam- 
iner's hand  grasping  the  wrist  or  placed  against  the  finger-tips  of  the 
patient.  Care  must  be  exercised  not  to  mistake  the  origin  of  the  tremor, 
as  vibrations  of  the  head  and  extremities  may  be  cortimunicated  from  a 
distant  point.  Again,  tremor  in  the  tongue  and  face  is  l)est  shown  when 
the  patient,  with  closed  eyes,  protrudes  the  tongue  vigorously  for  a  few 
moments.  Intention  tremors  are  usually  best  shown  when  the  patient 
attempts  to  carry  a  ftdl  glass  of  water  to  the  lips,  to  write  with  a  pen, 
or  to  execute  other  delicate  coordinate  movements.  By  means  of 
registering  appanitus  a  tracing  of  the  tremor  may  be  obtained  in  a 
graphic  manner,  and  for  this  purpose  the  sphygmograph  may  sometimes 
be  employed.  The  following  specimen  of  writing  in  a  case  of  paralysis 
agitans  most  cleiirly  shows  the  amplitude,  rhythm,  and,  by  timing  the 
effort,  the  rate  of  the  tremor : 

Fig.  3.— Specimen  of  handwriting  showing  tremor  of  paralysis  agitans. 

Spasms, — When  a  muscle  or  group  of  muscles  contracts  more  or  less 
energetically  without  the  conscious  intention  of  the  individual,  it  consti- 
tutes a  spasnij  and  is  donie  or  toiiic  as  it  is  frequently  repeatc»d  or 
steadily  continuous.  A  piinful  spasm  is  usually  called  a  cramp,  though 
a  facial  s{)asm,  accompanied  with  pain,  receives  the  now  classical  desig- 
nation of  tic  douloureux. 

1  "  Jour.  Exper.  Med.,"  1897. 
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Long-continued  spasm  leads  to  contrachire,  a  condition  in  which  the 
muscle  eventually  becomes  structurally  shortened.  Contractures  follow, 
also,  through  natural  tonus,  when  a  muscle  is  for  a  long  time  unopposed 
by  its  physiological  antagonist.  Pogtpleffic  morements  sometimes  follow 
brain-lesions  of  long  standing.  The  paralytic  portions  of  the  body 
manifest  peculiar  involuntary  movements,  which  may  vary  fix)m  slight 
twitchings  of  a  choreic  character  to  the  never-ceasing,  purposeless  activity 
shown  in  athetogisy  where  the  fingers  and  toes  work  in  a  tentacle-like,  or 
ameboid,  manner.  Voluntary  efforts  usually  increase  these  athetoid 
movements.  In  hemiplegia,  at  times  the  paralyzed  members  duplicate 
the  voluntary  motions  of  the  sound  side,  producing  assodated  movemenis. 
They  are  particularly  likely  to  occur  under  instinctive  action,  such  as 
stretching  and  yawning,  or  under  strong  voluntary  efforts  with  the  sound 
side,  as  in  the  attempt  of  a  right-handed,  right-sided  paralytic  to  write 
with  the  left  hand. 

Chntmlsions  consist  of  more  or  less  widely-distributed,  persisting  or 
repeated  spasms,  associated  usually  with  disturbed  or  abolished  con- 
sciousness. They  are  symptomatic  of  numerous  cerebral  disorders, 
injuries,  and  intoxications.  We  speak  of  them  as  being  general  when 
the  entire  body  is  affected,  or  local  when  the  convulsive  movements  are 
confined  to  a  limited  portion  of  the  muscular  system,  as  the  face,  hand, 
or  lower  extremity.  Local  convulsions  are  frequently  styled  Jacksoniany 
especially  if  marked  by  progressive  extension  to  adjacent  muscles,  with 
tardy,  slight,  or  no  involvement  of  consciousness.  The  initial  spasm  or 
sensation  of  such  fits  is  called  the  signal  symptoniy  indicating  fairly  the 
cerebral  center  in  which  the  muscular  storm  arises.  Convulsions  are  tonic 
or  clonicj  as  the  spasms  of  which  they  are  made  up  are  long  maintained  or 
frequently  repeated. 

The  careful  investigation  of  a  fit,  and  the  importance  attaching  to  its 
details,  their  order  of  appearance  with  all  a.ssociated  precursory  and 
sequential  phenomena,  have  already  been  touched  upon.  When  these 
clinical  fiicts  must  be  learned  from  lay  persons  even  of  the  most  intel- 
ligent character,  the  difficulties  are  often  insurmountable.  In  some 
cases  a  trained  medical  man  or  a  well-instructed  nurse  must  remain  with 
the  patient  for  the  purpose  of  getting  a  complete  description  of  the 
attack. 

In  rare  cases  tlie  ordinary  muscular  tone  is  abnormally  increased, 
— myotonia.  This  gives  rise  to  a  condition  analogous  to  a  tonic  spasm, 
and  voluntarj"  effort  is  thereby  delayed,  as  in  Thomsen's  disease. 

Reflexes. — In  the  muscular  reflexes  we  have  a  series  of  signs  which 
give  information  regarding  both  the  spinal  centers,  and  the  nerve-paths 
above  and  below  these  centers.  They  have  great  diagnostic  value  and 
localizing  importance.  A  knowledge  of  the  spinal-cord  segments  to 
which  they  belong,  and  of  the  anatomical  relation  of  these  segments  to 
the  vertebral  bodies  and  spinous  processes,  with  the  association  of  muscle 
and  sensory  areas,  forms  the  basis  of  spinal  localization. 

A  muscular  reflex  a/iion  Ls  the  result  of  a  peripheral  stimulation 
reaching  motor  spinal  centers  and  thence  centrifugally  manifest  in  a 
contraction.  Thus,  in  the  pupil,  the  stimulation  caused  by  light  falling 
on  the  retina  travels  by  the  sensory  limb  of  the  reflex  arc  to  the  medul- 
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lary  center,  and  there  calls  forth  energy  which  flows  down  the  motor 
limb  and  causes  pupillary  contraction.  A  blow  on  the  patellar  tendon 
stimulates  centripetally  the  lumbar  center,  and  a  contraction  in  the 
extensor  muscles  of  the  leg  results  in  the  "knee-jerk."  The  normal 
activity  of  the  reflexes  requires  not  only  the  integrity  of  the  center  and 
both  limbs  of  the  reflex  arc,  but  a  proper  association  of  the  center  with 
the  higher-lying  cerebral  levels.  Any  block  or  interruption  in  either 
limb  of  the  arc,  or  the  destruction  of  the  spinal  center,  abolishes  the 
reflex.  At  the  same  time  it  is  a  general  rule  that  pathological  conditions 
interfering  with  the  free  communication  between  spinal  center  and  cere- 
bral cortex  tend  to  increase  the  reflex  manifestations  of  the  cord.  In 
man,  however,  the  absolute  destruction  of  all  such  communication — in 
other  words,  complete  division  of  the  cord — produces  abolition  of  muscle 
reflexes  below  the  level  of  the  lesion.  Sensitiveness  in  the  part  tested  is 
ordinarily  attended  by  an  increase  of  reflex  irritability,  as,  for  instance, 
in  rheumatism. 

Reflexes  have  been  variously  described  as  skin,  superficial,  deep,  ten- 
don, muscular,  and  organic, — distinctions  that  have  no  especial  clinical 
value.  Many  of  them  can  be  inhibited  voluntarily  by  the  patient,  and  all 
require  complete  passivity  on  his  part  for  their  proper  investigation. 
Some  only  appear  as  a  result  of  disease.  As  a  rule,  the  muscle  under  ex- 
amination must  be  slightly  stretched,  and  then  the  blow  or  passive  motion, 
which  suddenly  increases  its  tension,  gives  rise  to  the  reflex  movement. 

The  contact  or  threatened 
^^^^^^^  contact  of  any  object  with  the 

^^^^^B^m  eyelids  or  conjimctivse  causes 

^^^^^B^H  a  palpebral  reflex — the  closing 

^^HH||^H^  the  eye. 

^^P  r^     ^m  A  ^^^^        ^         ^  ^P^^'^^^^^  reflex  has 
^H  s=SB^^^k^^fl  ^^^  described  by  McCarthy. 

^^^     J^^^^^^BPm  ^*   ^    elicited   by   percussing 

^^^^^^^/  ^^^^V^H  ^^'^^   ^^   supra-orbital   nerve 

^^^^^^^^k^  ^^^K^l  ^^^^^^         ^^^   point  where 

^^^^^^^^^^Mk  ^^^1  ^"^^^g^^  ^^  somewhat   higher 

^^^^^^^^^^^^^  W  up  in  its  field,  and  consists  of 

^^^^1^^^^^^^^^  a   fibrillary  twitching   of  the 

Fig.  4.— Method  of  eliciting  the  jaw-jerk.  Orbicularis   palpebrarum.       It 

should  not  be  confounded  with 
the  palpebral  reflex.  It  is  absent  in  severe  injury  or  disease  of  the 
facial  and  of  the  fifth  cranial  nerves.  ^ 

The  pupillary  reflex  is  manifest  under  several  conditions :  (1)  If 
the  eyes  have  been  closed  for  a  few  moments  and  then  suddenly  opened 
in  a  strong  light,  or  if  in  a  dark  room  a  beam  of  light  is  thrown  upon 
them,  the  dilated  pupils  quickly  contract.  (2)  The  normal  eye  shows 
a  decided  pupillary  contraction  if  focused  on  a  near  object — say,  at  eight 
inches — after  being  directed  at  a  distance  of  over  twenty  feet.  This 
latter  is  sometimes  called  the  ciliary  re/iex.  These  normal  reactions  are 
variously  mollified  by  disease.  They  may  be  simply  sluggish,  they  may 
be  entirely  absent,  or  they  may  be  dissociated.  In  locomotor  ataxia 
» '*  Neurol.  Centralbl.,"  Sept.  1,  1901. 
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cult  to  secure  this  relaxation  even  in  well-intentioned  persons^  unless 
their  attention  is  distracted. 

The  various  portions  of  the  deltoids,  pectoralia  major,  trapezius,  ser- 
ratua  magmis,  and  acaptdar  muscles  may  be  made  to  react  in  this  way 
under  the  percussion  hammer  in  most  persons,  but  are  much  more  active 
in  neurotics  and  in  those  spinal  diseases  marked  by  increased  reflexes. 
With  the  arm  extended  and  supinated^  a  tap  at  the  insertion  of  the 
biceps  causes  a  flexion  movement  at  the  elbow.  The  flexors  of  the  wrist 
and  fingers  similarly  respond  while  the  extremity  is  in  this  position.  A  tap 
on  the  lower  end  of  the  radius  actuates  the  supinator  longus,  giving  in 

marked  cases  a  flexion  movement  of 
the  elbow. 

With  the  elbow  flexed,  as  by  allow- 
ing the  arm  to  hang  over  the  back  of  a 
chair,  the  triceps  is  actuated  by  a  tap 
above  the  point  of  the  elbow.  With 
the  forearm  slightly  pronated  and  the 
hand  hanging,  as  in  the  usual  position 
on  a  chair-arm,  the  tvrist  and  finger 
extensors  can  be  similarly  examined. 
Of  the  small  muscles  of  the  hand,  only 
the  jxiltnaris  brevis  can  readily  be 
brought  into  play  in  health.  This  is 
done  by  making  pressure  over  the  pisi- 
form bone  and  lower  end  of  the  ulna 
with  the  thumb  and  forefinger,  and 
causes  a  grooving  in  the  ulnar  border 
of  the  hand  just  above  this  point. 

In  some  spastic  cases  the  passive 
sharp  flexing  of  fingers  and  wrist  may 
develop  a  winst  clonus ^  consisting  of 
rapidly  repeated  movements  of  exten- 
sion and  flexion  at  the  joint,  which 
tend  to  persist  as  long  as  gentle  ten- 
sion is  maintained  by  the  examiner 
upon  the  extensors. 

On  the  dorsum  of  the  trunk  there 

Fig.  6.— Method  of  eliciting  the  knee-jerk  .  ^         n  t_*    i.      u   i 

and  reinforcing  It  by  Jeudrjwsik'8  method.         arC    a    SCHCS    Ot    retlexes    WhlCh,    DClOW 

the  scapula?,  are  not  of  much  diag- 
nostic value,  and  which  can  usually  be  demoastrated  by  stroking,  pinch- 
ing, or,  preferably,  i)ercussing  the  muscular  masses.  Anteriorly y  with  the 
patient  lying  supine  and  the  abdominal  wall  relaxed,  a  tap  on  the  costal 
cartilages  on  either  side  of  the  xiphoid  depression  causes  a  dimpling  or 
lateral  movement  at  this  point,  called  the  epigastric  reflex.  A  similar  tap 
on  the  costal  border  in  the  nipple  line,  acting  through  the  abdominal  oblique 
muscle,  produces  the  abdominal  reflex,  most  noticeable  at  the  umbilicus, 
which  is  promptly  drawn  toward  the  side  percussed  and  in  the  oblique 
direction  indicated. 

In  the  lower  extremities  we  find  that  a  series  of  taps  along  the  origin 
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of  the  grmi  gluteal  muscle,  when  the  patient  h  erect  or  prone,  are  followed 
by  contractions  in  corresfxmding  segments  uf  that  muscle ,  and  a  tap  near 
the  anterior  superior  spinous  process  starts  the  tensor  facia  lata  femoris. 
The  knee-jerk,  or  fMitelliir  reflex,  bein*:  easily  examineil  and  fretjuentiy  modi- 
fied by  disease,  is  one  of  the  most  important  of  the  muscle  reflexes.  It 
is  elicited  generally  by  having  the  patient  rn>ss  one  knee  over  the  other 
whUe  sitting.  The  under  limb,  with  the  knee  at  a  right  angle,  should 
support  the  upper,  which  gently  rests  over  it  with  all  muscles  relaxed.  A 
smart,  quick  blow  with  an  object  of  some  ounces'  w^eight,  as  with  the  hack 
of  a  thin  book  or  the  ulnar  twrtler  of  the  hand,  upon  the  patellar  hgament 
or  just  above  the  patella,  is  foUoweil  by  a  contraction  of  the  ant<*rior  thigh- 
muscles,  causing  the  suspended  foot  to  move  forward  an  inch  or  two.  If 
the  patient  is  in  bed,  the  limb  to  be  examined  may  l>e  lightly  placed  over 
Its  extende<l  fellow,  crossing  it  at  the  knee,  and  then  the  blow  employed^ 
or  with  the  patient  on  his  side,  the  knees  partly  Hexeil,  the  same  thing  may 
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be  done.  When  difficulty  is  encountered  in  securing  this  response,  it  is  to 
be  rememljered  that  unless  the  muscles  are  fully  relaxed  the  patient  may 
inhibit  the  phenomenon,  or  that  it  may  be  so  slight  as  to  escape  attention. 
If  the  patient  be  placed  on  a  high  chair  or  on  the  edge  of  a  table  so  that  the 
leg^are  pendent,  and  at  the  same  time  his  attention  be  diverted^  the  jerk 
may  usually  at  once  be  shown.  It  can  also  be  reinforced,  as  described  by 
Jendrajssik,  by  having  the  patient  grasp  some  object  \igomusly  with  his 
hands,  or  by  merely  clenching  his  hands  at  the  time  the  tendon  is  struck. 
In  children  or  ver\*  nen^ous  cases  this  reinforcement  may  be  secured  by 
directing  the  patient  to  forcibly  gnk^p  the  examiner  s  hand.  It  should 
only  be  considered  aliolished  when,  thus  reinforcefl,  with  the  limbs  un- 
clothetJ,  the  eyes  closed,  and  the  unemployed  hand  of  the  examiner  uixin 
the  rectus  femoris,  no  response  can  be  detected.  Similar  plans  of  rein- 
forcement are  of  value  in  testing  other  reflexes,  ami  serve  to  divert  the 
paljent*s  attention. 

In  some  eaaes,  where  the  reflex  activity  is  pronounced,  by  pushing  the 
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patella  sharply  downward  when  the  limb  is  extended  a  rectus  reflex  is  pro- 
duced. If,  upon  continued  downward  pressure,  a  number  of  rhythmic 
contractions  ensue  and  are  disposed  to  continue,  we  have  the  rectus 
clonus.  Taps  over  the  insertions  of  the  adductor  group  and  over  the 
tendons  of  the  knee  flexors,  in  cases  marked  by  increased  reflexes,  produce 
corresponding  muscular  contractions. 

In  conditions  of  reflex  or  myotaiic  inniabilUy,  if  the  knee  be  extended 
j  and  the  foot  strongly  flexed  dorsally,  a  sharp  tap  on  the  upper  and  outer 

I  portion  of  the  leg,  over  the  extensors  of  the  foot,  causes  a  contraction  of 

the  calf-muscles,  and  this  resjwnse  is  called  thcfront-Utp  coniradiwi.  With 
the  foot  in  the  same  position,  a  tap  u})on  the  Achilles  tendon  causes  an  ex- 
tension of  the  ankle-joint.  If  there  is  doubt  about  the  presence  of  the  heel- 
I  teiidori  reflex,  place  the  patient  on  a  (ihair  in  the  kneeling  posture,  direct 

him  to  grasp  the  chair-back  firmly,  make  slight  pressure  over  the  ball  of 
the  foot  to  extend  the  tendon  and  use  the  jiercussor.  The  early  absence 
of  this  reflex  in  sciatioii  and  locomotor  ataxia  renders  its  examination  im- 
portant. The  pe)*07ie<U  viundes  likewise  respond  when  properly  i>ercussed, 
the  foot  being  first  turned  somewliat  inward  to  put  them  on  the  stretch. 
Ankle-clonus  or  foot-clonus  is  tested  by  sharply  flexing  the  foot  dorsally 
with  the  knee  almost  extended,  and  consists  in  rhythmic  movements  of  the 
foot  upon  the  leg,  caused  by  repeated  contra(;tions  of  the  calf-muscles. 
They  persist  usually  as  long  as,pressure  is  maintained  against  the  ball  of 
the  foot.  Sometimes  it  can  best  Ije  developed  by  having  the  patient,  as  he 
sits,  ])lae^  the  foot  beside  the  chair  in  such  a  way  that  the  weight  of  the 
limb  is  supjH)rted  by  the  jK)int  of  the  foot.  The  clonus  movement  then 
causes  the  extremity  to  dance. 

A  punuloxicol  persistent  contraction  is  occasionally  found  when  the 
ends  of  a  muscle  are  suddenly  and  passively  appniximated.  For 
instance,  when  the  foot  is  passively  flexed  on  the  leg,  a  tonic  contraction 
of  the  anterior  tibial  muscles  takes  place.  All  other  muscle  reflexes 
are  momentary,  and  occur  under  conditions  of  extension. 

Tickling  or  stroking  the  plantar  surface  gives  rise  usually  to  well- 
known  contractions  of  a  wide-spread  character,  known  as  the  plantar 
reflex.  They  may  be  confined  to  the  flexors  of  the  toes.  Instead  of 
flexion  the  toes  may  sharply  extend,  particularly  the  great  toe,  consti- 
tuting the  important  toe-sign  of  Babinski,  found  only  in  disordered, 
usually  degenerative,  conditions  of  the  pyramidal  tracts.  Oppenheim 
elicits  this  reflex  by  deeply  and  fonMbly  drawing  the  handle  of  the  i)er- 
cussion  hammer  or  the  finger  ends  behind  the  inner  border  of  the  tibia 
in  the  lower  third  of  the  leg.  (lordon,^  of  Philadelphia,  has  discov- 
ered also  that  very  deep  pressure  of  the  calf  muscles  will  in  similar 
cases  produce  an  extension  movement  of  the  toes,  and  claims  that  it  is 
found  in  cerebral  lesions  when  the  Babinski  may  \>e  absent.  During  the  first 
two  years  of  life  extension  of  the  toe  is  the  normal  response.  Bechterew* 
desci'ibes  an  analogous  reflex  response  found  in  similar  cases  induced  by 
extending  the  foot  at  the  ankle-joint  and  passively  but  vigorously  flexing 
all  the  toes.     This  manipulation  is  followed  by  involuntary  extension  of 

*  "Jour,  of  Nervous  and  Mental  Dis.,"  Feb.,  1905. 
^'•Ncurol-Centralb.,"  No.  7,  1900. 
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toes,  an  upward  movement  of  the  entire  foot,  and  in  extreme  cases  by 
flexion  of  knee  and  hip. 

When  the  skin  on  the  inner  side  of  the  thigh,  or  when  the  scrotam 
is  sliarply  stroked  or  pinched,  the  corresponding  testicle  is  more  or  less 
actively  drawn  towani  the  pubic  arch  by  the  creniaster  muscle.  This 
cmnaMeric  reflex  must  not  be  confounded  with  the  slow  contraction  of 
the  dartos  tunic  of  the  scrotum,  of  which  it  is  entirely  independent 

The  sphincters  of  the  bladder  and  bowel  act  reflexly  upon  the  contact 
of  any  foreign  body,  and  the  destruction  or  serious  impairment  of  these 
sphincter  reflexes  is  attended  by  incontinence.  The  sphinder  reflex  of  the 
bladder  is  tested  by  the  introduction  of  a  sound,  noting  the  presence  or 
absence  of  the  sphincteric  grasp.  A  finger  inserted  in  the  rectum  dis- 
tinctly feels  the  anal  sphincteric  rc/fer,  if  present  Pinching  or  prick- 
ing the  skin  about  the  anus  causes  an  anal  reflex  consisting  in  a  pucker- 
ing of  the  mucocutaneous  margin  of  the  bowel  outlet,  and  this  may 
also  be  attended  by  a  distinct  sphincteric  contraction. 

When  the  corona  glandis  penis  is  pinched  a  contraction  may  be  felt 
by  the  examiner  in  the  jierineum  due  to  contractions  in  the  bulbo-cav- 
erno!«us  muscles.  This  is  called  the  virile  reflex^  and  by  some  writers  is 
thought  to  be  an  evidence  of  potenti^e  coeundi. 

In  general,  we  may  say:  First,  that  the  Argyll-Robertson  phenome- 
non, Wernicke's  sign,  iridoplegia,  ankle-,  wrist-,  jaw-,  rectus-clonus,  and 
Babinski's  sign  are  never  found  in  health,  and  are  valuable  objective 
signs  of  central  disease.  Second,  that  the  abolition  of  the  knee-jerk 
never  occurs  in  healthy  persons,  and  that  the  abolition  of  the  sphincter 
reflexes  is  strongly  indicative  of  central  disease.  Third,  that  the  aboli- 
tion of  the  pharyngeal  and  plantar  reflexes,  with  increase  of  others,  is 
presumptive  of  hysteria.  Fourth,  that  a  moderate  intensification  of  all 
reflexes  indicates  neurasthenia.  Fifth,  that  the  alx)lition  of  all  reflexes 
in  a  given  anatomical  area  points  to  histological  disease,  either  central 
or  peripheral,  in  the  arcs  supplying  those  reflexes. 

It  should  be  pointed  out  that  in  hysteria  and  neurasthenia  there  is 
sometimes  a  spurious  ankk-^nus  that  may  be  misleading,  the  foot  mak- 
ing only  a  few  vibrations  upon  the  institution  of  the  test.  In  a  real  clonus 
the  repeated  contractions  are  confined  to  the  muscle  or  group  of  muscles 
related  to  the  individual  movement;  in  spurious  clonus  the  antagonists  are 
also  active  to  some  extent.  In  this  condition,  too,  there  is  a  tendency  for 
the  reflexes  to  be  wide-spread,  so  that  a  tap  upon  one  patellar  tendon  may 
cause  both  legs  to  respond,  start  the  upper  extremities,  or  almost  convulse 
the  patient. 

Myoidemay  or  idiopathic  muscular  spasm,  is  produced  in  certain  irri- 
table conditions  by  sharply  striking  across  the  muscle  with  a  ruler  or 
similar  instrument,  causing  a  local  contraction  at  the  point  struck,  with 
a  bunching  up  of  the  muscular  tissue  that  persists  from  a  few  seconds 
to  several  minutes. 
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CHAPTER  IV. 
TROPHIC  CONDITIONS. 

The  significance  of  abnormal  variations  in  the  nutritional  conditions 
of  a  part  is  at  once  apparent  when  it  is  recalled  that  the  growth  and 
nourishment  of  all  the  structures  of  the  body  are  presided  over  by 
trophic  centers  acting  through  peripheral  nerves.  For  the  proper 
nutrition  of  skin,  muscle,  nerve,  and  bone  the  integrity  of  the  trophic 
center,  of  its  peripheral  path,  and  of  its  termination  is  essential.  In  other 
words,  the  anterior  spinal  cell  and  its  polar  prolongation  in  the  eflTerent 
nerve,  the  lower  motor  neuron,  can  not  be  injured  or  destroyed  without 
correspondingly  impairing  the  function  of  nutrition  in  its  area  of  distribu- 
tion. All  diseases,  therefore,  which  affect  the  anterior  spinal  gray  matter 
or  the  peripheral  nerves  are  symptomatized  by  trophic  changes  in  the  asso- 
ciated parts.  Further,  in  some  local  conditions  of  disturbed  nutrition, 
where  even  upon  minute  examination  of  trophic  cells  and  efferent  nerves 
we  can  not  discern  any  abnormality  with  all  the  means  now  at  command, 
still  we  are  justified  by  analogy  in  supposing  some  modification  of  this 
trophic  energy,  some  dynamic  change,  some  perversion  of  the  function 
of  the  trophic  apparatus  relating  especially  to  its  center. 

It  is  also  evident  that  some  substances  act  as  stimulants  to  the 
trophic  centers.  This  is  seen  in  the  hypertrophies  of  acromegalia  and 
myxedema,  where  there  is  a  perverted  action  of  certain  ductless  glands. 
Other  agents,  as  perhaps  lead,  may  have  a  depressing  effect  upon  these 
centers.  The  blood-supply  of  a  part  and  its  nutrition  are  intimately 
associated.  The  vasomotor  and  trophic  apparatus  are  apparently 
mutually  dependent,  and  as  a  matter  of  clinic^il  fact  it  is  constantly 
observed  not  only  that  in  wasted  tissues  the  blood-supply  is  greatly 
reduced,  but  that  in  hypertrophic  states  the  vascularity  is  increased. 

When  the  trophic  apparatus  of  a  limb  is  involved,  the  various  tissues 
suffer  in  pmportion  as  they  are  highly  organized.  Fibrous  tissue, 
cuticular  epithelium,  and  l)one  are  but  slightly  modified,  though  their 
growth  and  repair  may  be  stopped,  while  the  more  vascular  and  highly 
organized  muscles  and  nerves  promptly  waste. 

The  Skin. — In  conditions  of  acute  trophic  irritaiifm,  as  in  herpes 
zoster,  the  skin  becomes  injected,  red,  and  painful,  and  the  epidermis  is 
raised  in  blebs  or  bullae  filled  with  serum.  When  the  condition  is  one 
of  chronic  trophic  irritation,  the  skin  may  become  thickened,  infiltrated^ 
boggy,  and  show  an  actual  hypertrophy  of  the  subcutaneous  areolar 
structure.  The  epidermis  is  increas(Kl  in  thickness,  presenting  scales 
and  roughness,  with  an  increase  in  the  growth  of  hair  and  the  secretion 
of  sweat.  The  nails  become  rough,  striated,  coarse,  and  grow  rapidly. 
Diminished  trophic  energy  is  marked  by  opposite  conditions.  The 
epidermis  is  thinned,  imperfect,  dry,  and  non-resisting  to  ordinary  wear ; 
the  hair  becomes  brittle,  scant,  and  sometimes  turns  gray ;  the  nails 
grow  slowly  and  imj>erfectly.     The  dermal  envelope  closely  binds  the 
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underlying  parts,  loses  its  pliability  and  softness,  and  presents  a  reddish, 
purplishy  or  glij?teninf^  whitish  ap]>earance. 

The  muscles  i?huw  disturbance  of  trojiliic  enen^ation  very  promptly. 
Acute  poliomyelitis,  or  tli  vision  oi'  a  peri[»hi^ral  ntTve^  is  folio  wed  in  a 
few  bourg  by  a  muscular  relaxation  that  is  quite  apparent,  and  i]i  a  few 
days  the  jmrt  looks  wasted,  thou<z:b  it  may  sliow  no  ehange  on  nuiisure- 
meats.  At  the  end  of  a  fortnight  a  lesseneil  size  eau  he  easily  demon- 
strated. The  sareoile  elfnients  rapidly  alter  antl  tend  to  disapjvwir, 
finally  leaving  only  the  fibrims  constituents  to  represent  the  muscle  by 
a  band  of  dense  tissue,  which  shortens,  gradually  priKlueing  eontraetures 
and  deformities. 

In  those  eonditions  where  the  pmeess  is  slower,  the  mnsele  does  not 
ehange  en  vuisse,  but  is  gnulually  invaded  by  the  atrophy  and  shows 
,  sonie  normal  fibers  very  hite  in  the  disease  and  others  that  may  be 
actually  hyjMrtrophied,  In  }istM»dobypertrophic  paralysis  the  muscles 
become  infiltrated  with  fat,  which  displaces  the  muscle  elements,  exag- 
gerates the  muscular  firmness  and  outlines,  and  gives  a  false  ap[x*arance 
of  strength. 

The  peripheral  nerves,  when  cut  oif  from  their  tropliic  centers  in  the 
anterior  spinal  gray  matter,  show  similar  degeneration.  Under  con- 
ditions of  trophic  irritation  they  present  prolifemtion  of  their  fibnjus 
structures  and  general  thickening  of  their  trunks,  with  more  or  less 
disintegration  of  their  nobler  elemetits.  Opflv-nerve  atrfiphy  is  a  visible 
instance  of  this  kind. 

The  lowly  organtited,  almost  nou- vascular  tendoiis  and  ligaments  in 
adult  cases  show  little  change  when  di-prived  of  tlicir  nerve-siijiply,  liut 
even  bone  itself  becomes  less  resistant ,  more  fragile,  an<l  somewhat 
rarified  under  these  conditions,  In  children  bony  growth  is  usually 
seriously  cheeked. 

The  trophic  condition  of  joints  in  nervous  affections  is  one  of  great 
interest*  In  tal>es  doi^salis,  and  more  rarely  in  other  organic  diseases  of 
the  brain  and  spinal  cord,  as  in  prt?gressive  spinal  nniscnlur  atroj>hy  and 
e*rel»ral  palsy,  great  changes  take  place  in  vari^uis  joints.  They  liecome 
enlarged,  enormously  distended  with  fluid,  and  the  bones  disintegrate 
without  any  painful  attending  symptoms.  This  condition  o^ dydntphic 
arOu'Opaihtf  was  first  clearlv  recognized  by  Charcot,  and  the  articndations 
thus  affected  are  often  called  Chareot  Jotafx^  A g".i in,  arthritis  of  any 
character  may  be  fi^llowed  by  extensive  atrophy  of  the  muscles  al>ove 
the  joint,  principally  tho^e  of  extension.  This  tr/ihrkic  miweular  atrophtf 
in  which  the  nniscles  waste,  but  conserve  their  electrical  and  reflex 
responses,  is  attributetl  to  an  irritint  condition  which  arises  in  the 
inflameil  joint*  It  affects  the  tropliic  spinal  centers,  and  thence  iK-ts 
upon  the  nutrition  of  tlie  particular  muscles  physiologically  assoi*iated 
with  that  joint  It  is  positively  known  that  division  of  the  afterent 
path  from  the  inflamed  joint  to  the  spinal  center  prevents  the  atrophic 
sequel. 

Decubitus. — In  acute  processes  invi living  the  spinal  cord  an  acute 
bedsore  sometimes  appears  in  a  few  days,  conqJetely  denuding  the 
aacnmL     While  this  may  be  favored  by  pressure  due  to  the  position  of 
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the  body  and  moisture  from  the  urinary  incontinence  that  is  often 
present,  it  may  also  appear  independently.  Gross  cerebral  lesions  are 
similarly  marked  in  some  cases  by  a  sloughing  of  the  buttocks,  and  this 
decubitus,  as  in  the  spinal  lesions,  is  doubtless  primarily  due  to  inter- 
ference with  the  trophic  control,  and  in  the  case  of  hemiplegia  affects 
the  paralyzed  side  only. 

Acute  cystitis  in  paraplegic  states,  the  low  resistance  of  the  tissues 
to  pressure  or  heat,  and  the  tardiness  of  repair  have  a  similar  significance 
and  add  greatly  to  the  difficulty  of  caring  for  such  patients. 

Symmetrical  limited  deposits  of  fat  and  pigment,  Raynaud's  disease, 
symmetrical  scleroderma,  and  scleroderma  in  the  form  of  striae  atrophicse 
following  the  nerves  are  clearly  due  to  trophic  disturbances,  and  are 
classed  among  the  trophic  neuroses. 

Local  conditions  of  trophic  impairment  may  be  a  part  of  general  ill- 
health  or  systemic  diseases,  and  may  in  some  cases  be  due  to,  but  should 
not  be  confounded  with,  them.  Disuse  will  also  produce  marked  nutri- 
tional changes  in  a  part,  as  inactivity  does  of  the  entire  organism, — 
a  fact  to  be  borne  in  mind  in  relation  to  neurasthenics,  hysterics,  and 
malingerers. 

CHAPTER  V. 
ELECTRICAL  CONDITIONS. 

Normal  muscles  and  nerves  respond  to  various  methods  of  electrical 
stimulation  in  a  precise  and  uniform  manner.  On  the  other  hand,  dis- 
eases which  modify  the  electrical  conductivity  of  nerves  or  their  muscle- 
endings  and  diseases  which  modify  the  electrical  stimulability  of  muscle- 
cells  produce  characteristic  changes  in  their  reactions  when  properly 
tested.  These  changes  are  of  very  great  diagnostic  importance.  We 
require,  for  a  reasonable  examination  of  this  nature,  first,  an  induced  or 
faradic  current  that  can  be  increased  from  zero  to  a  tetanizirig  strength  ; 
and,  second,  a  constant  or  galvanic  current  of  at  least  fifty  volts'  strength, 
that  can  also  be  gradually  and  uniformly  increased  or  decreased  at  will 
or  interrupted  at  pleasure.  The  first  is  supplied  in  many  convenient 
and  portable  forms,  of  which,  perhaps,  the  best  is  the  chlorid  of  silver 
dry-cell  battery,  fitted  with  an  induction  apparatus  of  the  Reymond 
type  ;  the  second  by  about  thirty  active  Leclanch6  or  equivalent  cells,  or 
the  incandescent  lighting  circuit  modified  by  a  proper  rheostat.  For 
portable  purposes  batteries  of  various  makers  containing  from  twenty  to 
fifty  cells  are  available.  Two  electrodes  are  needed,  one  presenting 
from  nine  to  twelve  square  inches  of  conducting  surface,  the  other  fitted 
with  an  interrupting  handle  by  which  the  operator  can  easily  control  the 
current,  and  having  a  rounded  conducting  surface  about  one  inch  in 
diameter. 

When  using  the  constant  current,  a  milHamperemeter  is  of  vahie 
and  for  purjwses  of  record  almost  a  necessity.  Its  readings  show  the 
amount  of  current  in  circuit  at  the  particular  time.  It  is  to  be  remem- 
bered that  all  alterations  in  the  condition  of  the  test — such,  for  instance, 
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as  dn^ness  of  the  elect nxles  or  of  the  skin  of  the  patient — modify  the 
amount  of  eleetrieity  requisite  to  serure  a  pven  response.  Probably 
identical  fonditions  Qm\  not  be  secured  even  with  the  stime  patient  tvvife 
in  suct^es^ion.  All  ampere  meajsurement  comparisons  are  therefore  rela- 
tive and  approximate.  Cells  var\^  so  much  in  activity  at  different  tiine^ 
that  to  ba^e  the  iveonl  u\Mm  th«^  nmnher  used  is  futile.  Where  a 
rhtH>stat  is  employed  in  controllinir  a  li^htini:  current  of  a  given  poten- 
tial, an  index  scale  ean  be  arrangHl  that  will  furnish  fairly  .sitisfaetory 
reconb. 

A  uniform  metlaxi  of  making  electric  tests  is  important     The  ar- 
rangement of  electrodes  recommended  by  Erb  and  found  satisfactory  in 
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all  instances  is  perhaps  iht-  Wst.  The  krc^e  or  indtff'ernd  elrdrfMie 
thoroughly  nioi?^ten«Ml  in  warm  water,  with  which  it  i.^  also  wcl!  to  wet 
tlie  skin,  is  applied  over  the  .sternutn,  where  tlie  absence  of  muselt*snnd 
of  much  sensitiveness?  obviates  (listurl>iiig  featnres.  The  small  or  adim 
eiedrofJe,  fitted  with  an  interrupfiT  am!  well  moistenetl,  is  then  |»laced 
over  the  nerve  or  mnselcs  to  be  t^xaniiticd,  and  the  enrrent  allnwt^  to 
(that  is  ''made'')  or  is  interniptetl  (that  is,  ''broken'')  as  rcquireA 
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This  interference,  for  the  sake  of  brevity,  is  called  the  make  and  break 
of  the  constant  current. 

In   Health. — The  nerve-trunk — as,  for  instance,  the  ulnar  at  the 
elbow — in  a  healthy  person,  when  stimulated  by  a  mild  faradic  current, 
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Fig.  9.— Nerres  and  motor  points  in  upper  extremitj. 

causes  all  the  muscles  to  which  it  is  distributed  to  contract  more  or 
less  vigorously  in  proportion  to  the  intensity  of  the  current  employed. 
It  is  to  be  particularly  noted  that  upon  allowing  the  current  to  pass 
the  response  is  instantaneous,  and  that  the  muscular  contraction  at 
once  reaches  its  maximum  and  maintains  it  until  the  current  is  modi- 
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fied.  This  phenomenon  attends  stimulation  by  either  the  positive  or 
negative  faradic  pole  or  electrode,  but  the  negative  causes  a  slightly 
stronger  effect. 

If,  now,  the  constant  current  be  substituted,  we  notice,  first  of  all,  that 
mild  currents  applied  to  the  nerve^runk  produce  no  response.  When 
the  current  is  sufficiently  increased  it  causes,  only  at  the  make  and 
break,  single  instantaneous  contractions  of  the  innervated  muscles,  which 
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Fig.  10.— Nenres  and  motor  points  in  upper  extremitf . 

as  quickly  subside.  Looking  closer,  we  notice  that  the  contraction  with 
the  negative  make — other>vise  the  cathodal  closing  contraction  (C.C.C.) — 
is  the  first  to  appear  as  the  current  is  gradually  increased,  that  next 
comes  the  positive  make,  or  anodal  closing  contraction  (A.  C.  C),  followed 
in  turn  by  the  positive  break,  or  anodal  opening  contraction  (A.  O.  C), 
and  then,  finally,  by  the  negative  break,  or  catliodal  opening  contrac- 
tion (C.  O.  C). '  Further,  that  by  the  time  we  have  C.  O.  C,  A.  O.  C. 
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will  be  vigorous,  A.  C.  C.  very  strong,  and  C.  C.  C.  produces  a  con- 
stant tetanic  condition  lasting  as  long  as  the  current  flows  when  once 
it  is  set  up  by  the  make, — a  condition  called  cathodal  closing  tetanus 
(C.C.T.). 

The  contractions  from  stimulating  the  nerve-trunk  thus  in  health 
appear  in  the  following  order :  C.  C.  C,  A.  C.  C,  A.  O.  C,  and 
C.  O.  C,  and  this  indicates  their  intensity  in  a  decreasing  order.  The 
important  point  to  constantly  bear  in  mind  is  that  the  negative  make 
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Fig.  11.— Nerres  and  motor  poinU  in  lower  extremitj . 

contraction  through  healthy  nerves  is  stronger  than  the  positive.  This 
fact  is  thus  formulated :  C.  C.  C.  ^  A.  C.  C. 

In  using  the  constant  or  galvanic  current  one  must  be  sure  of  the  pole 
with  which  he  is  operating.  The  negative  pole  can  be  readily  determined 
by  bringing  both  metal  terminals  into  contact  with  a  piece  of  wet  litmus 
paper  which  shows  the  characteristic  acid  red  color  at  the  spot  touched  by 
the  negative  end.  Or  both  metal  terminals  of  the  conducting  cords  may 
be  placed  in  a  little  water.  The  decomposition  of  the  water  at  the  negative 
pole  is  evident  in  the  formation  of  numerous  fine  gas  bubbles. 

When  the  active  electrode  is  applied  over  the  belly  of  a  given 
muscle,  a  muscular  contraction  is  set  up  by  the  faradic  current,  the 
same  as  that  produced  by  stimulating  the  nerve-trunk.  If  the  current 
be  not  too  strong  and  the  electrode  not  too  large,  the  effect  may  be 
limited  to  the  given  muscle,  or  to  a  portion  of  a  muscle.  Every  mus- 
cle may  also  be  actuated  by  the  galvanic  current  by  applying  the  active 
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pole  on  the  point  corresponding  anatomically  to  the  entrance  of  its 
motor  nerve.  A  familiarity  with  motor  points  is  of  practical  importance. 
They  are  shown  in  the  accompanying  diagrams.  Slight  variations  in 
their  location  are  common^  and  several  trials  are  often  required  to  find 
them.  It  is  well  to  mark  with  a  lead-pencil  the  necessary  points, 
if  repeated  tests  are  to  be  employed.  The  galvanic  poUxr  responses 
are,  in  healthy  muscles,  identical  with  those  obtained  through  the  nerve- 
tninks. 

In  Disease. — Diseases  changing  the  nutrition  and  structure  of  the 
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Fig.  12.— Nenres  and  motor  points  in  lower  extremity. 

lower  motor  neuron,  which  consists  of  the  spinal  cell-body  and  its  peripheral 
projection  and  termination  in  muscular  tissue,  alter  not  only  the  trophic 
conditions  over  which  the  neuron  presides,  but  also  interfere  \\ith  its 
electric  properties.  If  the  spinal  cell  be  destroyed,  or  its  peripheral 
filament  divided,  degeneration  follows  below  the  lesion,  in  both  the  nerve 
and  muscle,  with  loss  of  voluntary  control.  The  reactions  of  such  a 
nerve  and  muscle  to  electricity  are  modified  in  a  highly  characteristic 
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manner.  They  present  the  reaction  of  degeneration  (R.  D.),  the  presence 
of  which  is  an  indubitable  sign  of  structural  change.  At  the  end  of 
about  a  week,  during  which  there  has  been  a  gradual  decrease  of  electric 
excitability  in  the  muscle  and  nerve  to  both  faradic  and  galvanic  shocks, 
four  differences  become  manifest : 

First.  The  musde  responds  weakly,  sluggishly,  and  deliberately  to  fara- 
dism,  and  shows  a  tendency  to  maintain  the  contraction  afler  the 
current  is  withdrawn.     This  is  the  modal  change. 
Second.  The  net^ve-trunk  loses  progressively  and  equally  its  responsive- 
ness to  both  galvanism  and  faradism — a  quantitative  change. 
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Fig.  13. — Nenres  and  motor  points  in  lower  extremitj . 


Third.  The  muscle  becomes  much  more  excitable  by  galvanism  and  much 
less  excitable  by  faradism,  which  latter  reaction  with  the  nerve- 
trunk  resjx)nses  is  completely  lost  after  two  or  three  weeks.  This  is 
the  qualitative  change. 

Fourth.  A  polar  change  appears  in  the  muscle  about  the  second  week 
when  directly  stimulated  by  gidvanism.  It  is  now  found  not  only 
that  the  muscle  is  more  readily  caused  to  contract  by  the  constant 
current,  but  that  the  normal  mastering  strength  of  the  negative 
closing  contraction  over  the  positive  has  disappeared  and  that  the 
positive  closing  contraction  is  equal  to  or  greater  than  the  negative. 
Expressed  thus  :  A.  C.  C.=  or  >  C.  C.  C.    Anodal  tetanus  (A.  T.) 
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is  often  obtained.    This  polar  difference  continues  until  the  nerve 
either  r^enerates  and  regains  its  normal  status,  or,  &iling  to  recover, 
gradually  the  galvanic  irritability  subsides.     It  is  entirely  abolished 
with  all  other  electrical  responses  in  complete  degeneratum. 
Should  recovery  take  place,  die  restitution  is  marked  ordinarily,  first, 
by  a  return  of  voluntary  control,  then,  by  the  appearance  of  galvanic 
and  faradic  excitability  in  the  nerve,  and,  last  of  all,  by  faradic  excita- 
bility of  muscle.     The  hyperexcitability  of  the  muscle  to  galvanism  and 
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Fig.  14.— 1,  ParmljffiB  with  early  return  of  motion  (modifled  from  Erb).    2,  Incurable  paralysis  with 
complete  atrophy  and  degeneration  (modified  from  Erb). 


the  polar  variations  from  the  normal  gradually  right  themselves  at  the 
same  time.  These  chants  and  the  pathological  process  in  nerve  and 
muscle  are  shown  in  the  diagrams  (Fig.  14)  modified  from  Erb. 

In  some  cases  we  find  a  partial  reaction  of  degeneration^  the  nerve- 
trunk  response  being  only  slightly  modified.  The  inverted  polar  formula 
is  not  necessarily  present.  The  most  essential  dement  in  the  reaction 
of  degeneration  is  the  modal  change, — the  slowly  appearing  muscular 
response, — so  at  variance  with  the  instantaneous  effect  produced  in  health. 
Next  in  importance  is  the  lessened  faradic  control  of  the  muscle,  and,  last, 
the  polar  modifications.  The  variations  in  the  galvanic  and  faradic 
responses  in  disease  are  due  principally  to  the  fact  that  currents  of  a 
certain  strength  and  duration  are  required  to  actuate  the  changed  sarcode 
cells,  and  the  rapidly  interrupted  faradic  current  thereby  becomes 
inoperative.  The  galvanic  current,  if  interrupted  with  sufficient  rapid- 
ity, is  equally  powerless. 

In  some  conditions  is  found  a  simple  increase  or  decrease  of  electrical 
excUabiUiyj  constituting  a  pure  quantitative  change.     In  tliose  diseases 
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CHAPTER  VI. 
SENSORY  CONDITIONS. 

Modifications  of  sensation  are  among  the  commonest  conditions 
attending  ner\'e-Iesions  and  functional  disturbance  of  the  neural  appa- 
ratus. It  is  well  to  have  a  prefatory  understanding  of  the  fact  that 
sensation,  of  whatever  variety  or  quality,  is  due  to  the  appreciation  of 
temporary  motion  and  contact,  or,  in  simpler  terms,  that  all  sensations 
are  modifications  of  touch.  It  is  the  impact  of  luminous  and  sound- 
waves on  properly  qualified  nerve  expansions  that  gives  rise  to  sensations 
of  sight  and  hearing.  The  contact  of  odorous  and  sapid  particles  stim- 
ulates the  sensations  of  smell  and  taste.  The  recognition  of  the  va- 
rious qualities  of  objects  in  contact  with  the  skin  gives  us  information  of 
size,  sliape,  temperature,  hardness,  smoothness,  and  a  thousand  physical 
properties  of  the  extenial  world. 

Another  general  consideration  is  that  any  overstimulation  of  sensory 
nerves  is  painful.  That  which  is  so  readily  called  the  pain  sense  is  but 
the  subjective  recognition  of  this  overstimulation  coupled  by  instinct 
and  experience  with  the  concept  of  harm.  Thus  the  contact  of  a  sharp 
point  is  at  first  so  recognized  and  the  sense  of  pain  comes  when  the  pres- 
sure is  increased  and  the  stimulation  intensified.  It  can  not  be  doubted, 
however,  that  pain  and  thermic  sensations  have  courses  in  the  spinal  cord 
separate  from  tactile  impressions.  Extremes  of  heat,  cold,  pressure, 
noise,  light,  odors,  and  tastes  give  rise  to  pain  or  to  discomfort  analo- 
gous to  pain.  They  cause  automatic  or  conscious  efforts  of  avoidance 
and  self-preservation.  It  is  also  a  matter  of  common  experience  that 
sensations,  except  of  an  extremely  painful  character,  if  long  maintained, 
are  more  or  less  completely  ignored.  Therefore,  to  elicit  sensation  the 
motion  or  contact  must  be  temporary  or  repeated  after  distinct  intervals. 
Clothing  to  which  we  are  habituated  gives  rise  to  little  or  no  conscious 
sensation.  With  the  long  persistence  of  an  odor  there  is  a  gradually 
diminishing  perception  of  it.  On  the  other  hand,  the  sudden  stopping 
of  a  clock  or  other  familiar  and  disregarded  sound  is  almost  startling. 

In  considering  the  various  qualities  and  modifications  of  the  sense  of 
touch  it  is  requisite  to  bear  in  mind  that  keenness  of  sensibilitj'  varies 
greatly  not  only  in  different  cutaneous  areas  in  a  given  subject,  but  con- 
siderably in  different  individuals.  The  more  keen,  active,  and  intelli- 
gent the  make-up  of  the  subject,  the  quicker  and  more  precise  are  the 
responses.  To  all  tests  of  sensation  the  disadvantage  pertains  that  we 
are  dependent  upon  the  responses  of  the  person  tested  ;  so  that  such  tests 
are  only  partly  objective.  Sudden  extreme  pain,  however,  is  usually 
attended  by  certain  recognizable  signs,  such  as  change  of  countenance, 
quickeneclpulse,  dilated  pupil,  pallor,  and  even  perspiration.  To  carry 
out  the  needful  tests  we  require  the  intelligent  cooperation  of  the  patient, 
and  to  this  end  he  must  understand  exactly  what  is  sought.      In  order 
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Sternal  branoh 


Anterior  branches  of  interoottai 
nerres 


Lateral  branohen  of  interooeta* 
nenres 


Iliohypogastric  L.  P. 
Dorsalis  penis  of  podic  S.  P* 
Ilioinguinal  L.  P. 

Oonilocrural  L.  P. 
Middle  outaneous  I^  P. 
Internal  cutaneous  L.  P. 


Internal  saphenous  U  P. 


Fig.  15.— Cutaneous  distribution  of  nerves  (after  Flower). 
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Great  oecipiul.  posterior  branch  or 
wcona  cerrical 


Tliird  cerrical 


Small  occlpit*!  C  P. 
Great  anrlcilJu-  €L  F* 


Posterior  branches  of  spinal  nerres 


Lateral  branches  of  intercostal  nenres 

Iliac  branch  of  iIio4ngainal  L.  P. 
Second  lumbar 

Inferior  hemorrhoidal  of  podic  S.  P. 


Saperiicial  perineal  of  pudic  and  ■        I    ^'         ' 
inferior  pudradal  of  small  V^ 


seiaUc  &  P. 
Interior  f  luteal  of  small  sciatic  S.  P. 


Internal  cataneoos  L.  P, 


Internal  saphenous  L.  P. 


SuprmclSTtculsr 
C.  P. ,  acromial 
branch 

Second  danal 

Orcumflex  B.  P, 


IiiteR!0»tfi>btmi«il 

Intei-QK]  eiitMti«ous 
of  museuJoii^LTm] 

Kerres  of  Wriaber* 

B.  P. 
External  cutaneous 

of  iDOKUtoepinl 

B.  P. 
Internal  eutaaeous 

B.  P, 
Hnscu  loFU  tau  ooua 

B.P. 


fiadJalB.P« 


Ulnar  K  P. 


External  cutatieoui  L,  P. 


Branchi^  ftrita  external 
popUteal  i^.  P. 


External  sapbonoui  &  P. 


Posterior  tibial  S.  P. 


Fig.  16.— Cutaneons  distribution  of  nerves  (after  Flower). 
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painful  impression  is  felt  at  a  distant  point, — a  referred  sensaUorij— or 
on  the  opposite  side  of  the  body  at  a  symmetrical  sjwt, — aUocheiria, 

The  sensibility  of  bones  and  joiyits  may  be  roughly  but  readily  tested 
by  resting  the  stem  of  a  vibrating  tuning-fork  at  those  points  where  they 
are  subcutaneous.     Normally  one  jierceives  the  communicated  thrill. 

Complete  loss  of  sensation  is  properly  termcnl  anesthesia.  Through 
usage  this  word  signifies  any  degree  of  blunted  sensation,  and  is  qualified 
by  adjectives  such  as  partial,  complete,  or  slight,  as  the  ease  may  require, 
and  further  limited  by  such  combinations  as  muscle  anesthesia,  tactile, 
thermic,  and  joint  anesthesia.  The  loss  of  the  sense  of  jmin  is  called 
analgesia,  and  this  word  is  compounded  in  a  similar  way. 

Sensation  may  also  be  intensified,  giving  rise  to  hyperesthesia  and 
hyperalgesia.  These  conditions  are  made  evident  by  the  usual  tests,  and 
require  no  extended  review. 

In  addition  there  are  a  host  of  purely  subjective  sensory  disturbances, 
described  as  sensations  of  heat  or  cold,  numbness,  prickling,  crawling, 
creeping,  tingling,  heaviness,  deadness,  etc., — paresthesias.  Areas  so 
affected  may  show  no  alteration  of  sensibility  when  actually  tested. 
ParesthesisB  usually  are  symptomatic  of  general  nutritional  states  or  of 
the  so-called  neuroses. 

Having  determined  a  localized  dysesthesia,  or  condition  of  disturbed 
sensation,  it  is  of  the  first  diagnostic  importance  to  outline  it  as  accu- 
rately as  possible.  Sensation  may  be  disturbed  by  lesions  which  involve 
sensory  paths  at  any  point  from  the  cerebral  cortex  to  the  terminal 
organs  in  the  muscles  and  skin.  The  dysesthcsic  area,  however,  presents 
a  different  and  distinctive  outline  as  various  nerve-levels  are  injured. 

If  a  nei^e-trunk  or  branch  be  injured  by  traumatism  or  disease, 
anesthesia  will  be  limited  to  the  corresponding  anatomical  cutaneous 
distribution.  Per  contra,  if  such  anatomical  area  be  found  to  be  anes- 
thetic, the  inference  is  at  once  justified  that  a  peripheral  lesion  is 
present.  As  soon  as  the  sensory  nerve-fibers  reach  the  spinal  cord  they 
ramify  so  widely  in  the  various  segments  that  it  would  be  impossible  for 
any  spinal  disease  or  injury  to  select  a  given  number  from  all  others. 
Figures  15  and  16  show  these  sensory  areas,  and  should  be  carefully 
studied. 

If  the  spinal  eo7*d  undergo  a  complete  cross-lesion  or  division,  we 
have  loss  of  sensation  in  the  nerve-area  below  the  upper  level  of  the 
injury.  Now,  the  distribution  of  anesthesia  has  relation  to  the  cord- 
segments,  and  not  to  the  nerve-trunks.  For  a  practical  understanding 
of  this  fact  it  is  necessary  to  recall  that  the  Ixxly,  from  one  end  of  the 
vertebral  chain  to  the  other,  is  made  up  of  a  number  of  similar  seg- 
ments or  links,  all  more  or  less  perfectly  represented  in  the  skeleton, 
muscles,  viscera,  skin,  and  nervous  apparatus.  In  the  dorsal  region  the 
plan  is  comparatively  simple,  but  as  the  limbs  are  reached  it  is  greatly 
complicated.  If  vertical  sections  of  the  body  were  to  be  made  approx- 
imately on  these  segmental  lines,  it  would  be  requisite  to  place  it  in  the 
all-fours  position,  making  the  coccygeal  end  of  the  vertebral  column  the 
posterior  or  last  segment.  The  diagnims  of  Starr  (Fig.  17)  clearly  show 
this,  and  the  difference  between  the  spinal-segment  area  and  the  nerve- 
trunk  representation  of  sensation  is  apjmrent.     It  at  once  becomes  plain, 
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when  we  find  an  anesthetic  areii  cjorrc?s|>onding  to  a  spinal-segment  level 
that  the  legion  is  in  the  conl  and  at  a  particular  part  of  the  coni  ;  niore- 
<>ver,  that  it^  iipt>er  level  correspoiKl**  to  the  ii|jpt/r  level  of  tlie  ant\<tlietic 
Bone.  Just  alxjve  this  level,  owing  to  the  irntatitm  uf  the  sensory  roots 
of  the  spinal  nerves»  there  coramonlv  i.s  a  hand  or  girdh*  of  hyperasthe- 
sia  bordering  the  anejithetic  area.  This  also  serves  to  indicate  the  upper 
limit  of  the  spinal  lesion. 

Should  the  rninJ  injur\*  involve  only  one  lateral  half  of  the  trans- 
verse  cord-scHHion,  the  ^ynipttnn  complex  of  Bfotrti-Stqwird  p<irait/»is 
develops.     The  hemie^irdal  lesion  ctuises  complete  loss  of  power  on  the 


an. 


an 


K^^^dv'lP 


FIf,  ir.^CuUmeoua 


related  to  tbe  spitul-oord  segiucnta  (Starr). 


same  side  as  the  lesion  in  all  parts  hclow  that  point.  There  is  also 
usually  a  slight  loss  of  power  below  tlie  lesion  npon  the  opposite 
side.  Anesthesia  is  complete  on  the  side  o|i|Kisite  the  lesion,  below 
its  level.  This  is  due  to  the  fact  that  the  senniry  paths,  upon 
entering  the  tH:>nl,  cniss  to  the  opposite  side,  and  then  jmn^eed  uf*- 
ward.  The  sens^ay  roots  enteriiiLT  the  eoni  at  the  iK>iti{  of  h^sion 
are  destroyetl ;  so  that  there  is  ujKJti  the  same  side  of  the  bmly  a  hmni 
of  cutaneous  anesthesia  which  marks  the  exact  level  of  the  lesion  of  the 
oord.     It  varies  vertieallv  in  relation  to  the  extent  of  cord  destroyed^ 
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painful  impression  is  felt  at  a  distant  point, — a  referred  sensaJticytiy" 
on  the  opposite  side  of  the  body  at  a  symmetrical  sjmt, — allocheiria. 

The  sensibility  of  boneA  and  joiiitji  may  be  roughly  but  readily  tested 
by  resting  the  stem  of  a  vibrating  tuning-fork  at  those  points  where  they 
are  subcutaneous.     Normally  one  jxjrceives  the  communicated  thrill. 

Complete  loss  of  sensation  is  properly  termwl  aneMhesia.  Through 
usage  this  wonl  signifies  any  degree  of  blunted  sensation,  and  is  qualifitKi 
by  adjectives  such  as  partial,  complete,  or  slight,  as  the  case  may  require, 
and  further  limited  by  such  combinations  as  muscle  anesthesia,  tactile, 
thermic,  and  joint  anesthesia.  The  loss  of  the  sense  of  jmin  is  called 
analgesia,  and  this  word  is  comjwunded  in  a  similar  way. 

Sensation  may  also  be  intensified,  giving  rise  to  hyperesthesia  and 
hyperalgesia.  These  conditions  are  made  evident  by  the  usual  tests,  and 
require  no  extended  review. 

In  addition  there  are  a  host  of  purely  subjective  sensory  disturbances, 
described  as  sensations  of  heat  or  cold,  numbness,  prickling,  crawling, 
creeping,  tingling,  heaviness,  deadness,  etc., — paresthesice.  Areas  so 
affected  may  show  no  alteration  of  sensibility  when  actually  tested. 
ParesthesisB  usually  are  symptomatic  of  general  nutritional  states  or  of 
the  so-called  neuroses. 

Having  determined  a  localized  dysesthesia,  or  condition  of  disturbed 
sensation,  it  is  of  the  first  diagnostic  imjK)rtance  to  outline  it  as  accu- 
rately as  possible.  Sensation  may  be  disturbed  by  lesions  which  involve 
sensory  paths  at  any  |>oint  from  the  cerebral  cortex  to  the  terminal 
organs  in  the  muscles  and  skin.  Tlie  dysesthesic  area,  however,  presents 
a  different  and  distinctive  outline  as  various  nerve-levels  are  injured. 

Tf  a  nerve-trunk  or  branch  be  injured  by  traumatism  or  disease, 
anesthesia  will  be  limited  to  the  corresponding  anatomical  cutaneous 
distribution.  Per  contra,  if  such  anatomicjil  area  be  found  to  be  anes- 
thetic, the  inference  is  at  once  justified  that  a  peripheral  lesion  is 
present.  As  soon  as  the  sensory  nerve-fibers  reach  the  spinal  cord  they 
ramify  so  widely  in  the  various  segments  that  it  would  be  impossible  for 
any  spinal  disease  or  injury  to  select  a  given  number  from  all  others. 
Figures  15  and  16  show  these  sensory  areas,  and  should  be  carefully 
studied. 

If  the  spinal  card  undergo  a  complete  cross-lesion  or  division,  we 
have  loss  of  sensation  in  the  nerve-area  below  the  upper  level  of  the 
injury.  Now,  the  distribution  of  anesthesia  has  relation  to  the  cord- 
segments,  and  not  to  the  nerve-trunks.  For  a  practical  understanding 
of  this  fact  it  is  necessary  to  recall  that  the  Ixxly,  from  one  end  of  the 
vertebral  chain  to  the  other,  is  made  up  of  a  number  of  similar  seg- 
ments or  links,  all  more  or  less  perfectly  represented  in  the  skeleton, 
muscles,  visceni,  skin,  and  nervous  apjmratus.  In  the  dorsal  region  the 
plan  is  comparatively  simple,  but  as  the  limbs  are  reached  it  is  greatly 
complicated.  If  vertical  sections  of  the  body  were  to  ha  made  approx- 
imately on  these  segmental  lines,  it  would  be  requisite  to  place  it  in  the 
all-fours  position,  making  the  co(icygeal  end  of  the  vertebral  column  the 
posterior  or  last  segment.  The  diagnims  of  Starr  (Fig.  17)  clearly  show 
this,  and  the  difference  between  the  spinal-segment  area  and  the  nerve- 
trunk  representation  of  sensation  is  apparent.     It  at  once  becomes  plain, 
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when  we  find  an  anesthetic  area  corresponding  to  a  gpinal-segment  level 
that  the  lesion  is  in  the  eord  and  at  n  pnrtieiilar  part  of  the  eonl  ;  nnvre- 
over,  that  its  upper  level  eorresponds  to  tlie  ii|>per  level  of  tlie  anesthetic 
sone.  Jiii»t  above  this  level,  owing  to  the  irritation  of  the  sensory  root^ 
of  the  spinal  nerves,  there  eonunonly  is  a  band  or  i^inlle  of  hyperesthe- 
sia bonlering  the  anesthetic  area.  This  also  serves  to  indicate  the  upper 
limit  of  the  spinal  le^sion. 

Should  the  <^>rd  injury  involve  only  one  lateral  half  of  the  trans- 
verse c»orJ-seetion,  the  symptom  complex  of  Broini'SSquard  paralt/ms 
develops.     The  hernieordal  lesion  causes  cMjinpIete  loss  of  power  on  the 
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a  VI 


CVi 


C.VM 


a  VII 


<<^aSP 
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LIII 


Fif.  17,— Cuuncoui  uw  related  to  the  aplDal<^!ord  segment*  (Siarr). 


I  side  as  the  lesion  in  all  parts  Inflow  that  point*  There  is  al&o 
usually  a  slight  loss  of  jMjwer  below  the  lesion  ujmn  the  opposite 
fiide*  Anesthesia  is  complete  on  the  side  iv[i|xisite  the  lesion,  helow 
\t&  level.  This  is  due  to  the  fuet  that  the  sensory  jialhs,  ujioii 
entering  the  c^onl»  cross  to  the  opj^wKsite  side,  and  then  ]irot*red  up- 
ward* The  sensory  ro4>ts  entering  the  eord  at  the  |K>inl  of  lesion 
ane  destroyed ;  so  that  there  is  upon  the  same  side  of  the  l>ix!y  a  hand 
of  cutaneous  anesthesia  wliieh  marks  the  exact  level  of  the  lesifin  of  tlie 
card.     It  varies  verticallv  m  relation  to  the  extent  of  Ciinl  dt^stroyed. 
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The  sensory  roots  entering  the  cord  at  the  upper  margin  and  at  the 
lower  limit  of  the  lesion,  irritated  thereby,  furnish,  both  above  and  below 
the  band  of  anesthesia,  a  varying  band  of  hyperesthesia  on  the  paralyzed 
side.  On  the  opposite  or  anesthetic  side  there  is  also  a  band  of  hyper- 
esthesia due  to  the  irritation  of  the  sensory  root  as  it  crosses  into  the 

contralateral  half  of  the  cord  at  the  upi)er 
level  of  the  destructive  process.  This  sen- 
sitive area  is  always  a  little  below  the  hyper- 
esthetic  band  of  the  paralyzed  side.  The 
accompanying  scheme  (Fig.  18)  shows  the 
sensory  tracts  and  the  involvement  of  the 
sensory  roots  upon  each  side.  The  distri- 
bution of  sensory  and  motor  disturbance  is 
shown  in  figures  18  and  19.  In  addition, 
the  reflexes  are  increased  below  the  lesion 
on  the  paralyzed  side,  but  abolished  at  the 
level  and  throughout  the  vertical  extent  of 
the  lesion. 

Lesions  of  the  intenkal  cop^ufe  involving 
its  posterior  sensory  portion  give  rise  to 
hemianesthesia  embracing  more  or  less  accu- 
rately and  completely  one-half  of  the  head 
and  trunk  with  the  limbs  on  the  same  side. 
It  is  usually  associated  with  similarly  dis- 
tributed motor  paralysis. 

In  the  cerebral  cortex  cutaneous  sensory 
representation  is  related  quite  closely  to  the 
motor  fields.  Cortical  lesions  in  this  field 
lead  to  paresthetic  disturbances  of  sensation 
that  have  functional  rather  than  anatom- 
ical limits,  just  as  electrical  stimulation  of 
the  cortex  leads  to  purposive  or  grouped 
muscular  movements,  and  not  to  those  sub- 
served by  any  spinal  segment  or  nerve- 
trunk.  In  hysterical  anesthesia  a  similar 
distribution  is  noted,  the  affected  area  often 
having  the  outline  of  the  surface  covered 
by  a  glove,  sock,  or  sleeve,  and  limited 
with  precision  to  the  functional  area  that 
is  the  object  of  the  patient's  attention  or 
solicitude. 

Pain  as  a  symptom  is  worthy  of  care- 
ful study.  The  first  inquiry  should  bo  as  to  its  chnrader.  Is  it  con- 
stant or  intermittent?  is  it  jwriodical?  d(K»s  it  appear  at  a  regular  time 
daily,  or  every  other  day,  or  is  it  worse*  at  any  particular  time  of  the 
day?  Then,  is  it  sharp,  lancinating,  or  dull  and  heavy?  Note  exactly 
the  distribiUion  of  the  pain.  Observe;  if  it  is  limited  to  the  cutaneous 
area  of  a  periphenil  nerve  or  if  it  has  the  distribution  of  a  spinal  segment. 


Fig.      18.— Scheme     reprcwenting 
eonl-lesion  and    eflTects  iu    Brown- 


auard  paralvivls  (after  Brissaud). 
}.  UftBeiiMitire tract;  CSD,  right 
■enttitiTe  tract;  A,  B.  C,   1>,  Iwion 


involving  the  left  half  of  the  cord  ; 
8,  S,  S,  fiensory  roots  from  right  side 
of  InkLt  ;  Z,  Z,  Z,  xensorv  roota  from 
left  side  of  body ;  Z»,  Z»,  and  S*  are 
irritated  only  at  the  pointa  A,  B,  C, 
and  their  peripheral  area  is  hypereft- 
ihetic:  Z^  is  divide<l  and  Its  nlcin 
area  is  anesthetic  on  the  same  Hide 
as  the  lesion.  Corresponding  to  S> 
and  all  the  roots  below  arising  from 
the  right  side  of  the  body,  there  is 
anesthesia. 
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In  every  instance  of  pain,  seek  for  tenderness.  The  painful  part,  during  the 
presence  of  protracted  pain,  is  almost  invariably  sensitive.  When  lightly 
touched,  certain  portions  of  the  hyperesthetic  surface  will  be  found 
especially  afiFected.  These  maximal  pohits  of  pain  are  usually  situated 
where  the  sensory  nerves  become  superficial  or  pass  bony  prominences. 

It  is  best  to  carefully  outline  these  sensitive  areas  with  a  blunt 
point,  as  the  head  of  a  large  pin,  and  not  trust  to  the  rough  gestures  and 
statements  of  patients.  In  other  instances  the  tenderness  can  only  be 
detected  by  deep  pressure.  For  instance,  intercostal  neuralgia  produces 
superficial  tenderness ;  pleurisy 
is  marked  by  tenderness  on  deep 
pressure  or  percussion.  To  Dana 
and  Head^  we  owe  a  definite 
knowledge  of  the  relation  of 
cutaneous  sensitiveness  and  pain 
to  visceral  disease.  Head's  work, 
abundantly  verified,  clearly  shows 
that  the  superficial  surface  of  the 
body  is  in  relation  with  the  vis- 
cera through  the  spinal  centers. 
Disease  arising  in  the  visceral 
portion  of  a  vertebral  segment 
gives  rise  to  pain  referred  to  the 
body  or  somatic  area.  Similarly, 
disease  of  the  spinal  segments 
gives  rise  to  pain  and  other 
sensory  disturbances  in  the  skin, 
as  alraidy  pointed  out,  and  in 
the  associated  viscera.  Macken- 
zie^ insists  that  the  viscera  are 
insensitive  and  that  pain  is  felt 
through  the  cerebrospinal  nerves 
alone.     That,   for    instance,    the 

well-known  tenderness  over  the  liver  readily  elicited  by  pressure  in  disease 
of  that  organ  is  in  fact  confined  to  the  skin  and  muscles  of  the  abdominal 
wall.  These  areas,  as  mapped  out  by  Head,  with  their  maximal  points 
for  the  body  and  limbs,  are  presented  in  figure  20  (A,  B,  C\  and  the 
following  table  shows  the  relation  of  the  viscera  to  these  areas : 

Table  Showing  Abeas  of  Pain  Refebbed  fbom  Viscebal  Disease. 

Heart. — First,  2d,  3d,  dorsal  segments. 
Zmh^*.— First,  2d,  3d,  4th,  5th  dorsal. 
Stomach, — Sixth^  7th.  8th,  9th  dorsal ;  cardiac  end  irom  6th  and  7th. 

I^lonc  end  from  9th. 
Inttgtines. — (A)  Down  to  upper  part  of  rectum. 

Ninth,  10th,  11th,  and  12th  dorsal 
(B)  Rectum. 

Second,  3d,  and  4th  sacral. 
Lirer  ajid  G^aZ^-WcwWer. —Seventh,  8th,  9th,  10th  dorsal 
Perhaps  6th  dorsal 


Fig.  19.— Application  of  the  scheme  to  the  trunk 
(Brissaud).  Anesthesia  is  indicated  hy  horizontal 
lines ;  hyperesthesia  by  diagonal  lines. 


»Head,  "Brain,"  Ivi. 


*  Brain,  "1902. 
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Kidney  and  Ureter.  —Tenth,  1 1  th,  and  1 2th.    The  nearer  the  lesion  lies  to  the  kidney, 
the  more  is  the  pain  and  tenderness  associated  with  the  10th  dorsal     The 
lower  the  lesion  in  the  ureter,  the  more  does  the  Ist  lumbar  tend  to  appear. 
Bladder, — (A)  Mucous  membrane  and  neck  of  bladder. 
First,  2d,  3d,  4th  saeral. 
(B)  Overdistention  and  ineffectual  contraction. 
Eleventh  and  12th  dorsal  and  1st  lumbar. 
Pirogtate.^Teuth,  11th,  12th  dorsal 

First,  2d,  3d  sacral  and  5th  lumbar. 

tididymis. — Eleventh  and  12th  dorsal  and  1st  lumbar. 
!^«.— Tenth  dorsal. 
Ovary. — Tenth  dorsal 

Appendages,  etc — Eleventh  and  12th  dorsal  and  Ist  lumbar. 
Lterus. — (A)  In  contraction. 

Tenth,  11th,  12th  dorsal  and  1st  lumbar. 
(B)  Os  uteri. 

First,  2d,  3d,  4th  sacral,  and  5th  lumbar  very  rarely. 

A  further  point  elucidat^l  by  the  same  author  is  the  relation  of  head 
pains  and  aches  to  visceral  disturbances.  Such  pains  and  aches  are 
marked  by  definite  areas  of  sensitiveness  when  at  their  height  and  by  ten- 
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Fig.  23. 
Figs.  21,  22,  and  23.— Maximal  points  of  referred  and  associated  pain  on  the  head  and  face. 
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der  maxima.  These  maxima,  as  those  upon  the  trunk,  are  practically 
the  tender  points  of  Valleix.  They  are  much  more  persistent  than  the  ten- 
der areas,  which  usually  are  only  well  marked  when  the  pain  is  severe 
and  gradually  subside  concentrically,  leaving  the  maxima.  On  the  head 
and  face,  as  on  the  trunk  and  limbs,  these  pain-areas  liave  segmental  dis- 
tribution and  in  no  manner  correspond  to  the  jxiriphend  nerve-supply. 

Figures  21 ,  22,  and  23  show  the  cephalic  maximal  points,  and  the 
following  table  shows  the  relation  of  the  body-viscera  to  these  head- 
points  and  also  to  the  body-areas  : 

Table  Showing  Associated  Painful  Areas  on  the  Head  Related  to 
Visceral  Disease  in  the  Body. 


Arba  on  Body. 

Amociatkd  Area  on 
Scalp. 

THMB  ARKAS. 

Cervical,  3 

Frontonasal  (?  ros- 
tral). 

Apices  of  lungs.    Stomach.     Liver. 

Cervical,  4 

Frontonasal. 

Dorsal,  2 

Midorbital. 

Lung.  Heart.  Ascending  arch  of 
aorta. 

Dorsal,  3 

Midorbital. 

Lung.     Arch  of  aorta. 

Dorsal,  4 

Doubtful. 

Lung. 

Dorsal,  5 

Frontotemporal. 

Lung.     Heart 

Dorsal,  « 

Frontotemporal. 

Lower  lobe  of  lungB.     Heart. 

Dorsal,  7 

Temporal. 

Bases  of  lungs.    Heart.    Stomach. 

Dorsal,  8 

Vertical. 

Stomach.  Liver.  Upper  part  of  small 
intestine. 

Dorsal,  9 

Parietal. 

Stomach.   Upper  part  of  small  intestine. 

Dorsal,  10 

Occipital. 

Liver.     Intestine.     Ovaries.     Testes. 

Dorsal,  11 

Occipital. 

Intestine.  Fallopian  tubes.  Uterus. 
Bladder. 

Dorsal,  12 

Occipital. 

Intestine.     Uterus,  etc. 

In  like  manner  disease  within  the  head  and  neck  has  its  referred  pain, 
associated  tender  area,  and  maximal  point.    They  may  be  thus  tabulated  : 


Organ  at  Fault. 


Ciliary  muscle  (errors 
of  accommodation)  . 

Cornea 

Iris 

Vitreous  (glaucoma)   . 

Retina        

Teeth  (upper  incisors)  . 

Upper  canine  and  first 

bicuspid         .... 

Upper  second  bicuspid 

Upper  first  molar     .    . 
Upper  second  and  thinl 

molars 

Lower  incisors,  canine, 

and  first  bicuspid 
Lower  second  bicuspid 


Maxima  op  Pain 

AND  TkNDBRNBSS. 


I 
Midorbital. 
Frontonasal. 
Fron  to-temporal . 

Temporal  and 

maxillary. 
Temporal. 
Vertical. 
Frontonasal. 

Nasolabial. 
Temporal      or 

maxillary. 
Maxillary. 

Mandibular. 

Mental.  i 

Mental  or  hyoid.  '> 


Organ  at  Fault. 


Maxima  of  Pain  and 
tendkrne88. 


Lower  first  and  second 
molars 

Ix)wer  third  molar  .  . 
Membrani  tympani  . 
Middle  ear 


Tongue,  tip  .  .  .  . 
Tongue,  lateral  part 
Tongue,  base    .    .    . 


Tonsil 

Nose,  olfactory  portion 

Respiratory      portion 

and  posterior  nares  . 

Larynx 


Hyoid  and  pain  in 

the  ear. 
Superior  laryngeal. 
Hyoid. 
Vertical  and  behind 

ear. 
Mental. 

In  ear  and  hyoid. 
Superior  laryngeal. 

Occipital. 
In  ear  and  hyoid. 
Frontonasal      and 

midorbital. 

Nasolabial. 
Superior  and   infe- 
rior laryngeal. 
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Brain  disease  presents  pain  of  two  varieties  :  First  When  the  me- 
ninges are  involved  there  is  a  local  pain  with  tenderness  on  pressure  and 
percussion.  Second.  In  conditions  of  intracranial  pressure  and  disease 
of  the  brain  proper  there  is  superficial  tenderness  and  the  pain  is  widely 
distributed.  In  the  second  class  of  cases  pain  is  usual  in  the  brow, 
vertex,  occiput,  back  of  the  neck  and  shoulder,  and  similarly  distributed 
tenderness  is  common. 

The  dedcriptiona  of  some  pains  by  patients  are  classical  and  almost 
diagnostic.  The  lightning  pains  of  tabes,  the  gnawing  pains  of  rheu- 
matism, the  burning  pains  of  neuritis,  the  girdle  pains  of  spinal  disease, 
the  lead-cap  pressure  pain  of  neurasthenia,  the  pain  under  the  breast 
and  in  the  groin  in  hysteria,  the  daily  recurring  brow  pain  of  malaria, 
and  the  nocturnal  pains  of  syphilis  have  a  significance  quite  their  own. 
The  circumstances  under  which  pains  occur  often  throw  light  upon  their 
nature.  Sciatica  and  lumbago  are  provoked  by  motion  and  allayed 
by  rest.  The  head  pains  of  eye-strain  bear  a  distinct  relation  to  ocular 
emplojTnent.  Neurasthenic  pains  always  increase  under  fatigue  or  de- 
pressing— that  is,  exhausting— emotions.  A  pain  that  is  practically 
circumscribed  has  a  tendency  to  spread  to  associated  organs  and  to 
neighboring  areas  after  long  duration,  general  depression,  or  the  onset  of 
any  marked  physical  illness.     It  thus  becomes  generalized. 


CHAPTER  VII. 
THE  SPECIAL  SENSES. 

Sight. — The  eye  presents  many  interesting  and  valuable  symptoms 
in  a  wide  variety  of  nervous  affections.  Its  systematic  examination 
should  be  a  part  of  the  case-taking  in  every  instance. 

The  lids  on  the  two  sides  may  show  a  difference  in  the  palpebral 
opening  due  to  paralysis  or  spasm.  Exact  symmetry  is  the  rare  excep- 
tion in  health,  but  any  marked  acquired  inequality,  unless  due  to  scars 
or  local  conditions,  such  as  conjunctivitis,  irritation,  swelling,  new 
growths,  etc.,  implies  some  variation  of  muscular  control  or  nerve-supply. 
A  falling  of  the  upper  lid,  or  ptosis,  is  a  common  early  symptom  of  tabes 
and  syphilitic  brain  disease,  while  in  a  facial  palsy  an  inability  to  close 
the  lids  is  a  marked  sign.  From  the  same  cause  the  lower  lid  may  be 
everted.  An  acquired  prominence  of  the  eyeball  may  greatly  enlarge 
the  palpebral  opening.  In  exophthalmic  goiter  the  lids  frequently  fail 
to  follow  the  upward  and  downward  excursion  of  the  ocular  globe.  This 
is  not  entirely  due  to  the  protrusion  of  the  eye,  as  it  has  been  noted  in  the 
absence  of  this  condition,  and  in  some  instances  is  congenital.  In  hysteria 
a  condition  often  confounded  with  ptosis,  but  really  an  orbicular  sjiasm,  is 
sometimes  encountered.  Blepharospasm  as  a  limite<l  facial  tic  is  a  very 
common  affection.  Many  states  of  brain  and  optic-nerve  disturbance  are 
marked  by  the  closed  lids  oi  photophobia,  which  should  not  be  confounded 
with  that  arising  from  inflammatory  conditions  of  the  lids,  cornea,  or  iris. 

Attention  has  already  been  directed  to  the  reactions  and  reflexes  of 
the  pupils.     In  all  examinations  of  the  pupils  the  obser\er  must  ex- 
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elude  the  actions  of  those  drugs,  like  opium,  cocain,  and  belladonna, 
which  modify  their  size  and  reactions.  Irregularities  in  their  outline 
or  inequalities  in  size  are  to  be  carefully  noted,  but  pupillary  deformi- 
ties from  antecedent  inflammatory  processes  or  injuries  followed  by 
synechia  must  not  be  mistaken  for  perverted  innervation.  Inflamma- 
tion of  the  pleura,^  apical  tuberculosis,  and  pneumonia  may  cause 
either  narrowing  or  widening  of  the  corresponding  pupil  when  tested 
by  ordinary  daylight.  Paralysis  of  the  pupillary  muscles  is  hidoplegia; 
paralysis  of  the  ciliary  muscles — cydoplegia — is  marked  by  the  loss  of 
the  function  of  visual  accommodation.  They  are  usually  found 
together,  and  then  constitute  ophthalmoplegia  interna.  Paralysis  of  the 
external  muscles  of  the  eye — namely,  the  recti,  obliqui,  patheticus,  and 
the  elevator  of  the  lid — is  denominated  ophthalmoplegia  externa. 

The  external  muscles  receiving  their  innervation  from  three  sources, 
the  third,  fourth,  and  sixth  cranial  nerves,  are  very  frequently  involved 
singly  or  in  groups.  This  gives  rise  to  various  deviations  of  the  visual 
axes  of  the  eyes  or  loss  of  power  in  directing  them  conjointly  in  some 
given  direction,  with  resulting  indistinctness  of  vision  or  complete  double 
vision, — diplopia.  Rarely  a  monocular  diplopia  is  encountered  as  a 
pure  hysterical  symptom,  but  it  may  be  tlie  result  of  defective  curva- 
tures in  the  ocular  media,  as  in  corneal  deformities.  The  special 
examination  to  determine  the  muscle  or  muscles  at  fault  in  these  squint 
conditions  will  be  taken  up  under  the  consideration  of  the  diseases  of 
the  cranial  nerves  distributed  to  the  ocular  apparatus.  Great  and  un- 
warranted stress  has  been  put  by  some  enthusiasts  upon  a  condition  of 
a  lack  of  balance  among  the  extrinsic  muscles  of  the  eye,  named  hetero- 
phoria.  Of  much  greater  importance  are  errors  of  refraction  and  ac- 
commodation in  myopia,  hyperopia,  and  astigmatism.  They  are  attended 
by  conscious  or  unconscious  efforts  at  clear  vision,  constituting  a  condi- 
tion of  eye-strain  that  may  furnish  an  active  source  of  nerve  waste. 
Extreme  and  constant  deviations  from  the  normal  control  of  the  extrinsic 
eye  muscles  can,  no  doubt,  act  in  the  same  way,  but  slight  variations  in 
conditions  of  ill-health  are  commonly  the  result  and  not  the  cause  of 
such  states.  As  the  general  state  fluctuates,  they  correspondingly  vary 
for  better  or  worse. 

Vision  can  be  readily  tested  by  the  types  of  Jaeger,  and  when  seriously 
defective,  by  having  the  patient  count  fingers  held  in  a  good  light  against 
a  dark  background.  Astigmatic  error  is  roughly  and  quickly  shown  by 
the  use  of  the  numerous  familiar  charts  for  the  purpose.  For  further 
details  reference  should  be  had  to  systematic  works  on  the  eye. 

The  ophthalmoscope  is  one  of  the  most  important  instruments  in  the 
diagnostic  outfit  of  the  neurologist.  An  ability  to  readily  examine  the 
ocular  fundus  at  the  bedside  or  elsewhere  is  one  of  his  most  needful 
accomplishments.  Familiarity  with  the  normal  ophthalmoscopic  picture, 
supplemented  by  experience  in  recognizing  vascular  disturbances,  choked 
disc,  and  atrophy  of  the  optic  nerve,  will  often  render  positive  a  host  of 
otherwise  obscure  indications.  The  characteristic  appearance  of  the 
fundus  in  diabetes  and  Bright 's  disease  and  the  choroidal  changes  of 
syphilis  are  valuable  signs. 

»  Chauffard,  ^'Arch.  G6n.  de  M^.,"  Mar.,  1905. 
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The  rigual  field  \^  the  area  over  whicli  objects  are  visible  while  the 
eye  is  fixed.  In  hi^lth  \i^  limits  are  tok'ml>ly  oniform,  being  m»xlified 
above  and  within  bv  the  bmw  and  nose.  In  tliis  tield  colors  of  objects 
are  reeognized  by  the  normal  eye  at  various  distances  and  in  a  cert^iin 
order  from  the  fixrtl  point  ufxm  wliieb  tbe  gaze  is  dirt^^tetL  Fnun 
without  inward  come  white,  blue,  yellow,  omnge,  re^l,  gram,  and  violet. 
The  fonn  of  the  test-objeet  h  jierceived  before  its  color  is  apparent, 
tis  shown  by  the  cliart  (Fig.  2-1)* 


'%-• 


IC — Kormal  Tlsiial  fieldf  for  forru  :itid  th«  T)irioii»  tm-lon  (Kaer  Soiiquen).     Fonti  field  aoahndid. 
blav  fidd  is  iodoaed  lhii» ,  llw  red  field  thua  -)-  4  -»-  -h,  the  grw?n  GcJd  thm  —  + 1-. 


The  visual  field  h  peeiilintiv  mixlirHHl  ivy  various  diseases.  In  pro- 
nouneed  hif^eria  we  have  usually  a  coT^et^ntrie  uniform  reduction  of  the 
field*  The  color-fields  may  be  redueetl  almost  to  the  fixiug-point  or 
entirely  oblitenited.  Even  more  clinraetrristie  is  a  rearrangement  of 
them  so  that  the  red  field  overlaps  «»r  completely  surrounds  the  blue. 
Tbe  relation  of  red  and  blue  is  tlierefore  to  be  remembered.  In  jieunii^' 
thenia  the  fields  are  frtxjuently  nuieb  rcdyeiHl,  ami  tatigue  conditions 
prcimptly  increase  their  contniction.  In  well-marki^l  cases  the  etlorts 
put  forth  by  the  patient  in  responding  to  the  tests  may  serve  U*  greatly 
increase  the  reduction  of  the  fields  within  a  iew  niomvnt^.  In  tobacco 
and  alcohot  poimninfj  and  other  toxic  conditions  the  fields  are  sometimes 
gnatly  contracted  and  present  blind  areas,  or  svfjtwnata.  Destructive 
J&aeaseB  occurring  back  of  the  gbilK*  may  cut  off  a  portir^n  of  the  field^ 
pnxhieing  heiniopia^  ftef^omafn^  ccntnit  IffhtdnejM,  concetitnc  6//*/if//«-^,  or 
blindness  in  a  quadrant  of  the  field,  as  the  fibers  ur  centers  related  to 
ttie  given  area  are  involved. 

To  teM  the  field  of  vision  a  ]>erimeter  is  of  ser\nee,  and,  fiir  accnmte 
examinations  and  reconls*  indispensable.  Ri  >ngbly  it  can  be  done  by  plac- 
ing the  jxaticnt  opposite  a  fixed  ]M>int  on  a  liare  black  or  dark  wall,  at  the 
distance  of  eight  inches.     With  one  eye  covered  he  is  ordered  to  main- 
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tain  his  gaze  unswervingly  on  the  fixed  point  A  small  white  object 
preferably  about  a  centimeter  in  diameter,  is  brought  into  the  field  from 
the  periphery  along  various  lines  radiating  from  the  fixed  point  and  the 
spot  marked  at  which  it  is  first  perceived  by  the  patient.  By  joining  a 
series  of  such  points  the  outline  of  the  field  is  constructed  and  the 
various  color  limitations  are  similarly  defined  by  noting  the  distances  at 
which  the  color  of  the  test-object  is  clearly  recognized.  Large  blind 
spots  may  in  this  way  sometimes  be  detected,  the  test-object  being 
carried  across  the  field  to  the  fixing-point.  The  normal  blind  spot  cor- 
responding to  the  optic  papilla  must  not  be  mistaken  for  a  symptom  of 
disease.  More  roughly  stUl  the  field  can  be  rapidly  tested  by  facing  the 
patient  at  a  distance  of  about  two  feet  He  is  then  directed  to  look  you 
steadily  in  the  eye  opposite  the  one  to  be  tested ;  that  is,  if  the  patient's 
left  eye  is  under  examination,  he  looks  at  the  examiner's  right  A  small 
object  is  brought  into  the  field  of  view  in  a  plane  midway  between  the 
patient  and  physician,  and  the  distance  at  which  it  is  seen  is  noted.  At 
the  same  time  the  examiner's  own  perception  furnishes  a  check  and  meas- 
ure to  the  test. 

The  subjects  of  Daltonism^  or  cohr-Miivdmess,  are  congenitally  defective 
in  color  perceptions.  Some  have  complete  achrainatopsia,  everything  to 
them  being  probably  of  a  neutral  tint ;  others  do  not  distinguish  some 
elementary  colors,  as  red  from  green ;  and  others,  again,  fail  to  detect 
marked  shades  of  the  same  color.  This  defect  would  modify  tests  of 
color-fields  accordingly. 

Hearing. — ^The  sense  of  hearing  is  most  often  modified  by  local 
conditions  in  the  meatus  and  middle  ear.  Our  usual  problem  is  to  de- 
termine whether  the  nerve-apparatus  is  imjiaired.  To  this  end  we  note 
at  what  distance  on  either  side  the  patient  can  hear  a  watch,  remember- 
ing that  in  advanced  years  such  high-pitched  sounds  are  not  heard  so  read- 
ily as  lower  tones,  like  those  of  the  voice.  If  the  watch  is  not  heard 
through  the  air,  the  ear  should  be  closed  by  pressing  in  the  tragus  with 
the  finger  and  the  watch  brought  into  contact  with  the  root  of  the 
zygoma,  the  mastoid  process,  the  parietal  bone,  or  the  teeth.  If  it  is 
now  heard,  the  difficulty  is  presumably  in  the  conduction  apparatus,  and 
not  in  the  nerve.  This  can  be  confirmed  by  using  a  tuning-fork  in 
Rinne's  test  Set  it  in  vibration  and  place  the  handle  against  the 
mastoid  or  zygoma,  the  meatus  being  closed.  AVlien  no  longer  heard, 
unstop  the  ear  and  hold  the  still  vibrating  fork  close  to  it.  The  nor- 
mal ear  will  detect  tones  through  the  air  that  do  not  reach  it  by  bone- 
oonduction,  but  if  there  be  obstruction  in  the  external  or  middle  ear,  the 
bone-path  will  be  the  more  acute.  The  formula  is  B.  C.  >  A.  C.  or 
B.  C.=:A.  C.  If  there  is  no  recognition  of  high  or  low  tones  by  bone- 
conduction,  the  nerve-apparatus  is  undoubtedly  diseased,  or  if  with  hear- 
ing greatly  reduced  A.  C.  >  B.  C.  is  still  found,  the  probability  is  that 
the  nerve  is  diseased. 

Auditory  hyperesthesia  is  occasionally  encountered  in  acute  cerebral 
meningeal  conditions  and  in  hysteria.  Severe  headaches,  meningitis,  and 
many  cerebral  affections  are  marked  by  dysacouma, — sounds  producing 
discomfort, — which  may  or  may  not  be  attended  by  real  auditory  hyper- 
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^sthesia.  In  the  relaxation  of  the  tensor  tympani  muscle  attending  fiicial 
palsv  low  notes  are  heard  with  unnsual  distinctness^  while  those  of  high 
pitch  may  not  be  so  clearly  perceived  as  in  health. 

Subjective  mundsy  varying  from  an  insignificant  tinnitus  to  pronounced 
and  formulated  auditory  hallucinations  or  loud  explosions  in  the  head, 
are  referred  to  with  great  frequency  by  nervous  invalids.  Their  starting- 
point  is  not  rarely  in  the  external  or  middle  ear.  Irritation  of  the  auoi- 
tory  centers  and  ner\'e,  however,  is  sometimes  the  cause. 

Involvement  of  the  labyrinth  or  of  its  nerves  is  marked  usually  by 
vertigo,  and  in  extreme  cases  by  forced  movements  in  a  given  direction, 
which,  as  in  M^nidre's  disease,  may  furnish  attacks  of  great  sudden- 
ness, throwing  the  patient  to  the  ground.  The  space  sense  with  equili- 
bration is  disturbed. 

Finally,  in  no  case  of  obscure  brain  symptoms  should  the  possibility 
of  extension  of  infection  from  suppuration  in  the  middle  ear  and  mas- 
toid be  forgotten, — a  condition  that  specular  examination  and  local 
searching  should  reveal. 

Smell. — The  sense  of  smell  may  be  reduced  or  obliterated  in  one 
or  botli  nostrils.  It  is  necessary  to  test  them  separately,  closing  firmly 
the  opposite  anterior  naris.  The  inspiratory  efforts  should  not  be  too 
vigorous,  as  thereby  the  test  odor  may  reach  both  nasal  spaces  through 
the  pharj'nx.  In  selecting  the  test-material,  pungent  odors  or  irritants, 
sach  as  ammonia  or  tobacco-snuff,  should  not  be  employed.  In  hysteria 
anesthesia  of  the  mucosa  may  be  associated  with  absence  of  the  sense  of 
smell,  so  that  the  strongest  irritation  gives  rise  to  no  response ;  other- 
wise, when  the  olfactorj'  nerve  is  completely  destroyed,  stimulants  and 
irritants  have  their  usual  effect.  It  is  also  well  to  choose  an  odor 
with  which  tlie  patient  is  familiar,  and  to  recollect  that  people  vary 
greatly  in  keenness  of  scent.  The  sense  of  smell  is  greatly  impaired 
by  nasal  catarrhal  trouble,  and  is  often  practically  lost  during  a  severe 
cold  in  the  head.  D^eneration  of  the  fifth  nerve,  which  supplies 
common  sensation  to  the  nasal  mucous  membrane,  also  lessens  its 
acuteness. 

Occasionally  the  sense  of  smell  is  greatly  intensified.  Hallucinations 
of  smell  are  rare,  and  in  several  cases  have  been  found  to  depend  upon 
disease  in  the  temporosphenoidal  lobe. 

Taste. — Pure  taste  sensations  are  the  recognition  of  bitter,  sweet, 
aour,  and  salt.  When  a  taste  is  associated  with  an  odor,  we  speak  of  a 
farorj  and  it  requires  the  participation  of  the  olfactory  nerve,  usually 
stimulated  by  way  of  the  posterior  nares.  Flavors,  in  consequence,  are 
lost  with  the  loss  of  smell,  and  not  with  the  loss  of  taste.  The  margin 
and  tip  of  the  tongue  are  more  sensitive  to  sours  and  salts,  while  the 
base  and  pharyngeal  pillars  best  recognize  bitter  and  sweet.  The  en- 
tire gustatory  area,  which  includes  the  dorsum  of  the  epiglottis  and  even 
a  portion  of  the  rima  glottidis,  as  well  as  much  of  the  pharj^ngeal  wall, 
distinguishes  all  tastes  more  or  less  readily. 

For  the  purpose  of  testing  taste,  solutions  of  sugar,  quinin,  citric  acid, 
and  salt,  or  the  powdered  substances,  answer.     The  tongue  should  be 
protruded  and  the  test-substance  applied  to  a  small  area.    Some  moments 
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are  usually  required  before  the  taste  is  perceived.  The  galvanic  electric 
current  ftirnishes  a  simple  and  reliable  agent.  Two  probe-pointed 
metallic  electrodes  a  few  millimeters  apart  are  placed  on  the  portion  of 
the  tongue  to  be  tested,  and  a  non-painful  current  from  one  or  two  cells, 
of  a  few  milliaraperes'  volume,  is  used.     A  metallic  taste  is  elicited. 

Taste  is  lost  from  the  tip  of  the  tongue  in  lesions  of  the  facial  nerve 
involving  the  chorda  tympani.  Hemiplegic  states  rarely  show  a  one-sided 
loss  of  taste,  while  the  hemianesthesia  of  hysteria,  when  pronounced,  is 
usually  marked  by  ageusia  on  the  same  side. 

Perversions  of  taste — parageusia — and  increased  sensitiveness — 
hypergeusia — ^are  sometimes  encountered  in  neurotics  and  hysterics. 
Subjective  taste  sensations  are  also  rare,  but  may  furnish  the  aura  of  an 
epileptic  attack  or  be  dependent  uj>on  local  irritation  of  the  trunks  of  the 
nerves  of  taste,  as  in  ear  disease  aflFecting  the  chorda  and  facial  nerve. 


CHAPTER  VIII. 
SPEECH. 

There  are  as  many  kinds  of  speech  as  there  are  avenues  to  con- 
sciousness and  routes  therefrom.  We  have  spoken  language,  written 
and  printed  speech,  gestures  and  emotional  attitudes  that  portray  thought 
and  serve  as  meilia  for  the  communication  of  ideas.  Consequently, 
speech  may  be  modified  by  disease  in  innumerable  ways  as  the  successive 
levels  of  the  nervous  system  are  invaded,  and  every  variety  of  speech 
may  be  disturbed  either  in  its  perceptive  or  emissive  channel. 

The  emission  of  vocal  s|)eech  requires  mechanically  the  coordinate 
adixm  of  the  mouth  parts,  the  larynx,  and  the  chest-muscles  of  respira- 
tion. 3Ialfonnatians  of  the  nose,  throat,  mouth,  and  larynx  are  attended 
w^ith  difficulty  in  shaping  the  resonant  chamber  for  the  precise  modifica- 
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tions  of  vocal  sounds  in  the  production  of  spoken  language.  Cleft-palate, 
closed  nasal  spaces,  and  tied-tongue  are  not  uncommon  conditions  of  this 
variety.  They  cause  difficulty  mainly  in  the  pronunciation  of  the  con- 
sonant sounds.  If  we  are  familiar  with  the  physiology  and  mechanism 
of  consonant  production,  we  have  the  key  to  diagnosis. 

For  this  purpose  the  preceding  diart,  sliglitly  modified  from 
Wyllie,^  is  of  great  importance.  He  divides  consonants  into  voice- 
less and  vocal,  a.s  their  pronunciation  is  or  is  not  devoid  of  larj'ugeal 
Bound.  By  having  the  patient  pronounce  these  letters,  or  phrases  con- 
taining them,  the  seat  of  the  difficulty  is  at  once  recognized.  For  in- 
stance, in  the  palatal  palsy  of  diphtheria  the  posterior  linguopalatals  and 
the  nasal  resonants,  especially  Ng,  which  depend  on  the  separation  of  the 
nasal  spaces  from  the  pharynx  by  the  soft  palate,  are  slurred  or  lost. 

Stajnmeringy  or  stuttering^  is  a  speech  defect  attended  by  difficulty 
in  attacking  pn»perly  the  enunciation  of  words  b^inning  with  certain 
consonants.  These  consonants  are  reiterated  with  more  or  less  spasmodic 
respiratory  eflFort,  and  finally  the  word  either  drops  out  or  is  explo- 
sively spoken.  There  is  always  more  or  less  incoordination  in  the 
needed  muscular  combinations. 

Speech  in  idiots  and  infants  often  consists  of  the  iteration  of  a  sylla- 
ble or  single  sound  (laUing)  or  the  repetition  of  the  final  word  or  phrase 
overheard  by  them,  without  reference  to  its  meaning, — echolalia.  In  mul- 
tiple sclerosis  the  speech  becomes  deliberate  and  each  syllable  is  pro- 
nounced with  the  distinctness  of  scanning.  In  general  paresis  the  words 
are  jumbled.  The  patient  catches  in  the  middle  of  words,  repeats  sylla- 
bles, slurs  sounds,  and  omits  terminals  or  even  important  words.  This 
is  called  syllable  stumbling.  In  hereditary  ataxia  the  speech  shows  the 
incoordinate  control  of  the  musculature  of  vocalization  and  is  usually 
slow,  monotonous,  and  unmodulated.  In  cerebral  palsies  with  athetosis 
speech  may  be  characteristically  modified  by  the  spasmodic  actions  of 
the  muscles  of  the  tongue,  throat,  and  chest.  It  is  explosive,  sputtering, 
now  slow,  now  fast,  and  the  tone  qualities  are  uncontrolled.  In  hysteria 
persistent  aphonia  is  a  frequent  symptom,  a  whispering  voice  only  re- 
maining. Complete  mutism  may  also  develop  slowly  or  suddenly  in  this 
malady,  but  voice  sounds,  as  in  coughing  or  sneezing,  usually  remain  to 
show  the  neurotic  character  of  the  disturbance.  In  progressive  bulbar 
palsy  the  paralysis  of  the  tongue  is  early  marked  by  indistinctness  of 
speech  and  a  loss  of  the  lingual  consonant  sounds.  If  the  lips  are 
weakened,  the  labials  can  not  l)e  produced,  and,  finally,  through  paralysis 
of  the  tongue  and  lar^^nx,  vocal  speech  is  reduced  to  inarticulate  noises. 

In  diseases  marked  by  tremor,  as  in  alcoholism ,  Gravest  disease ^  and 
paralysis  agitans,  the  voice  is  also  tremulous.  Depression,  excitement, 
and  the  emotions  generally  are  manifest  in  the  timbre  and  modulation  of 
the  voice.  The  deaf  are  inclined  to  speak  in  a  monotonous,  high,  or 
more  often  low,  tone  that  is  quite  peculiar  to  them. 

Aphasia. — Organic  disease  of  the  brain,  throwing  out  of  operation 
the  various  cortical  centere  related  to  speech  or  breaking  up  their  con- 
necting channels,  produces  peculiarly  interesting  phenomena  that  require 

1  *'  Disorders  of  Speech,''  Edinburgh,  1894. 
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very  carefiil  examination.  Any  of  tlie  qualities  or  varieties  of  speech 
may  be  aflFected,  or  almost  any  combination  of  defects  may  be  present  in 
a  given  case.  Practically  we  have  to  investigate  both  spoken  and  written 
speech  and  to  determine  first  how  they  are  received  and  apprehended, 
and,  second,  how  conceived  and  expressed.  In  other  words,  we  try  to 
determine  whether  the  difficulty  lies  in  the  entrance-channel  or  the 
receptive  center  on  the  one  hand,  or  in  the  formulating  center  and  the 
emissive  route  on  the  other. 

Take,  first,  the  reception  of  spolceii  speech.  Is  the  hearing  good,  tested 
by  watch,  tuning-fork,  voice,  and  various  sounds?  If  so,  does  the 
l>atient  understand  the  words  used ;  or  is  he  word-deaf- — that  is,  while 
hearing  words  does  he  fail  to  appreciate  their  meaning  ?  Test  this  by 
directing  him  to  execute  certain  movements — to  shut  his  eyes,  clap  his 
hands,  etc. 

Second,  how  does  he  produce,  ftpoken  speech?  Is  it  reduced  to  a 
single  expletive  or  phrase,  or  is  he  completely  dumb  ?  Does  he  forget 
names  of  common  objects  (amnesia  verbalis),  stammer,  slur,  stumble,  or 
reiterate?  Does  he  miscall  objects  with  which  he  is  familiar  (paraphron 
sia)y  and  is  he  aware  of  his  mistakes  ?  Is  his  speech  a  jargon  of  mean- 
ingless sounds  or  words  strung  together  like  beads  ?  If  dumb,  can  he 
write  his  answers?  and  if  he  can  not  write,  can  he  indicate  with  his 
fingers  the  number  of  syllables  in  the  names  of  objects  pointed  out  to 
him?  Finally,  can  he  repeat  or  echo  what  is  said  to  him,  or  is  he 
inclined  to  echo  his  own  words  or  expressions  ?  does  he  understand 
his  repeated  words? 

Written  Speech, — If  vision  is  good,  does  the  patient  understand 
written  or  printed  questions  ?  This  can  best  be  determined  by  writing 
simple  commands,  as,  stand  up !  sit  down  !  give  me  your  hand  !  and 
not  by  questions  that  can  be  answered  by  a  nod.  Proper  responses 
show  comprehension.  If  the  written  questions  or  commands  are  only 
partially  understood,  we  must  attempt,  by  repeated  tests,  to  decipher  the 
limitations  of  his  alexia.  Secondly,  does  he  write  ?  If  agraphia  is  not 
present,  does  he  use  wrong  nouns  (paragraphia),  repeat  letters  or  words, 
or  make  serious  omissions?  Can  he  write  from  dictation  and  from 
copy,  and  does  he  then  understiind  what  he  thus  writes  ? 

When  other  speech  avenues  of  the  mind  are  bloc^ked  or  only  partly 
obstructed,  the  recognition  of  geMureSy  their  use  and  repetition,  should 
be  noted.  Some  patients  do  not  recognize  gestures  (amimia),  or  employ 
wrong  gestures  in  attempting  to  explain  themselves  (paramimia). 

To  some  patients  objects  have  lost  their  meaning,  so  that  familiar 
things  and  intimate  friends  are  not  recognized, — a  condition  called  mind" 
blindness.  The  sense  of  touch  (stereogiiosis)  may  still  furnish  informa- 
tion to  the  mind  that  has  lost  its  recognition  of  visual  impressions,  so 
that  a  piece  of  money  or  familiar  object  unrecognized  by  sight  may 
be  correctly  named  when  placed  in  the  hand,  though  this  faculty  is 
also  commonly  defective  when  there  is  mind-blindness. 

The  handwriting,  especially  with  the  pen,  in  many  cases  furnishes 
diagnostic  evidence  of  great  value,  as  well  as  a  means  of  studying  the 
progress  of  the  disease.     A  hand-magnifier  will  often  bring  out  peculi- 
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arities  that  are  not  readily  seen  by  unaided  vision,  and  for  the  same 
purpose  photographic  enlargement  may  be  used.  When  abnormalities 
are  slight  or  only  suspected,  a  specimen  from  something  written  several 
months  or  years  previously  will  ser\'e  as  a  proper  basis  for  comparison. 
Appropriate  allowances  for  youthful  growth  or  the  decrepitude  of  age 
must  be  made.  The  education,  habitude  of  writing,  and  physical  con- 
dition at  the  time  are  also  to  be  considered.  As  a  rule,  in  health  the 
down  strokes  are  made  with  more  strength,  precision,  and  rapidity  than 
the  other  written  lines.  If  they  show  inequalities,  tremor,  waves,  or 
marked  angularities,  the  significance  is  greater  than  the  appearance  of 
these  anomalies  in  the  upward  lines  or  connecting  curves.  The  signing 
of  the  patient's  name,  for  those  who  write  it  frequently,  becomes  quite 
automatic,  and  often  fails  to  fairly  show  the  character  of  the  disturb- 
ance. It  is  well  to  dictate  some  oniinary  sentence,  to  liave  the  patient 
copy  a  paragraph  from  a  newspaper,  or  write  a  little  account  of  his  ill- 
ness. Many  times  it  is  only  after  writing  a  few  minutes  that  the  diffi- 
culty manifests  itself.  This  is  particularly  true  in  writers'  cramp.  In 
general  paresis  the  first  of  a  letter  page  may  be  well,  firmly,  and  co- 
herently written,  the  latter  part  showing  tremor,  inequalities,  omitted 
words,  and  incoherence.  Blots,  spatters,  and  wavering  lines  demonstrate 
the  ataxia  of  the  patient.  The  aphasic  shows  his  cerebral  lacunae  by 
using  wrong  words,  by  writing  jargon,  and  by  the  repetition  of  letters, 
syllables,  and  words  or  phrases  when  not  intended. 

Mirror-irniing  is  a  variety  in  which  the  letters  are  formed  back- 
ward, like  printers'  type,  and  appear  properly  when  viewed  in  a  re- 
flecting surface.  Left-handed  children  often  write  thus  naturally,  and 
it  has  been  noticed  in  hysterics  and  degenerates.  Rare  cases  of  mirror- 
ffpeech  have  been  recorded,  in  which  words  were  inverted  by  syllables  or 
literally. 

Varieties  of  handwriting  are  given  in  the  description  of  the  various 
diseases  which  present  such  peculiarities. 


Finally,  photography  furnishes  a  most  valuable  adjunct  to  case-taking 
when  any  peculiarity  of  conformation,  attitude,  gait,  or  facial  expression 
is  obser\'ed.  Serial  photographs  vividly  present  the  course  of  the  dis- 
ease. The  use  of  a  case-book,  properly  prepared,  is  of  the  utmost  value 
to  systematize  the  examination  and  secure  a  ftiU  but  concise  record. 
The  form  given  on  page  70  may  serve  as  an  outline,  requiring  to  be 
properly  spaced  for  actual  use. 
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CHAPTER  I. 


THE  CEREBRAL  MENINGES— PACHYMENINGmS  AND 
PIAL  HEMORRHAGE. 

Anatomical  Considerations. — ^The  coverings  of  the  brain  are 
admirably  suited  to  protect  it  from  injury  and  infection.  Guarded  ex- 
ternally by  the  skull  and  the  scalp-pad,  it  is  intimately  enveloped  by  the 
dense,  fibrous  dura  mater  in  a  practically  sealed  sac.  The  usual  anatom- 
ical descriptions  of  the  cerebral  meninges  are  misleading.  Ordinarily 
three  distinct  membranes  are  named  and  described,  when  in  reality  there 
are  but  two.  Lining  the  skull  we  have  the  dura  mater,  serving  as  an 
internal  periosteum  for  the  cranial  bones  and  furnishing  in  part  their 
vascular  supply.  It  is  entirely  free  from  the  brain,  but  gives  off  sheaths 
to  the  cranial  nerves  and  the  large  vessels  at  their  exit  from  the  skull, 
and  supplies  venous  cliannels  or  sinuses  for  the  return  circulation  of  the 
encephalon.  The  dural  fold  between  the  cerebral  hemispheres  and  the 
tentorium  cerebelli  afford  support  and  pnrtection. 

In  normal  conditions  the  brain  fills  the  cranial  cavity  fully,  and  its 
soft  covering  membrane  is  everywhere  in  contact  with  the  inner  surface 
of  the  dura.  The  interval  which  separates  them  is  called  the  subdural 
space.  No  actual  space,  however,  exists,  the  two  membranes  being 
smoothly  applied  to  each  other  and  only  separated  by  disease  or  mechan- 
ical means. 

Closely  investing  the  brain  is  the  pia  mater,  made  up  of  two  layers 
or  membranes  ver}'  loosely  attached  by  delicate  meshes  of  fibrous  tissue. 
The  outer  can  be  easily  stripped  from  the  under  layer,  and  constitutes 
what  is  usually  described  as  the  arachnoid.  The  alleged  double  layers 
and  spaces  of  the  so-called  arachnoid  can  not  be  demonstrated  and  do 
not  exist.  This  outer  pial  layer  we  may  call  the  araehiwpia.  Between 
it  and  the  under  layer,  or  visceral  pia,  is  a  var>nng  space,  the  pial  spa/aCy 
filled  >vith  a  delicate,  open,  reticular  network  of  fibrous  tissue  containing 
cerebrospinal  fluid  or  lymph.  It  is  an  enormous  lymph-space.  At  the 
gyral  grooves  the  visceral  pia  dips  to  the  l>ottom  of  the  sulci.  It 
evervwhere   closely   adheres    to    the   brain-cortex,  which   it    follows 
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through  the  transverse  fissure  into  the  ventricular  chambers,  furnishing  the 
velum  interpositum  and  bearing  the  clioroid  plexuses.  The  arachnopia 
bridges  over  the  sulci.  This  arrangement  at  the  great  fissures  and  at 
the  base  of  the  brain  in  the  intervals  between  the  cerebrum,  cerebellum, 
and  medulla  forms  lymph-reservoirs,  which  are  continuous  with  the  pial 
spaces  of  the  spinal  cord  through  the  foramen  magnum.  Delicate  proc- 
esses of  the  pia  also  accomi>any  the  cranial  nerves  and  vessels  from  the 
skull,  and  are  continuous  with  the  extracranial  lymph-channels. 

Between  the  pial  layers  the  cerebral  vessels  ramify.     As  they  pene- 


Fig.  25.— Diagram  of  cerebral  meningefl  and  cortex.  J),  dura  mater;  S.  /).,  nubdurai  spaco;  P.  -S.,  pial 
■pace;  A.  P.,  arachnopia;  V.  P.,  vi!«ceral  pia;  A',  arterial  perivaacular  space;  Z,  venous  periTaacular 
space  (Tuke). 

trate  the  cortex  both  arteries  and  veins  are  accompanied  by  deli- 
cate sheaths  of  the  visceral  pia,  which  form  the  perivascular  lymph- 
spaces  of  the  brain.  Some  of  the  great  pyramidal  c(?lls  of  the  cortex 
are  encapsuled  by  diverticula  from  tlu'S(j  perivascular  lymph-channels, 
and  are  thus  nourished.  In  a  manner,  therefore,  these  most  important 
cortical  elements  may  be  considered  as  appendages  of  the  pia,  with 
which  they  have  such  intimate  anatomical  relations.  The  pia  also 
pushes  up  the  Pacchionian  bodies  into  the  vascular  area  of  the  dura 
near  the  venous  sinuses  at  the  vertex.  These  bodies  are  supjM)sed  ta 
furnish  an  outlet  for  the  meningeal  lymph. 
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The  brain  is  constantly  changing  in  bulk  through  variations  in  vascu- 
larity due  to  mental  or  physical  activity.  This  would  be  impossible 
were  it  not  for  the  ready  displacement  of  the  cerebral  fluid.  Losses  of 
brain-substance  by  atrophy  or  otherwise  are  mechanically  compensated 
in  bulk  by  an  increase  in  the  pial  fluid  and  the  hydrostatic  balance  is 
pre^*r\-ed.  The  wide  ramifications  of  the  pial  structure  through  the 
substance  of  the  brain,  its  lymphatic  prolongations,  and  its  ventricular 
relations  make  plain  many  of  the  symptoms  of  meningitis  and  account 
for  the  serious  sequels  of  the  disease. 


INFLAMMATIOT4  OF  THE  DURA  MATER-PACHYMENINGmS. 

The  dura  mater,  though  a  tough,  resisting,  fibrous  structure,  is  subject 
to  inflammator}'  invasion.  As  the  outer  or  inner  surface  is  affected,  we 
speak  of  pachtpnemngitis  externa  and  pachymeningitis  interna. 

Pachymeningitis  externa  is  not  a  clinical  unit.  When  the  outer 
surface  of  the  dura  becomes  inflamed,  it  is  always  a  secondarj-  condition, 
the  result  of  the  extension  to  it  of  infection  from  adjoining  structures. 
Fracturc^s  of  the  cranium  attended  by  sepsis,  osteitis,  necrosis,  and  new 
growths  in  the  cranial  Iwnes  may  be  its  starting-jwint^  Suppuration 
of  the  middle  ear  sometimes  propagates  inflammation  to  the  dural  cov- 
ering of  the  temporal  bone.  A  cranial  gumma  may  incite  it.  Usually 
it  is  limited  in  extent.  Very  rarely  considerable  accumulations  of 
purulent  material  between  the  dura  and  tlie  skuH  may  strip  the  mem- 
brane from  the  l)one  and  occasion  cerebral  disturbance  by  localized 
pressure. 

When  inflameil  the  dura  becomes  thickened  and  strong  adhesions  to 
the  inner  surfac*e  of  the  cranial  bones  are  formed.  The  danger  consists 
in  a  resulting  sinus-thrombosis  or  in  septicemia.  The  treatment  is  that 
of  the  sui^^cal  condition  of  which  the  pachymeningitis  is  the  sequeL 

Pachymeningitis  interna,  pachymeningitis  ha*morrhagica,  or  hema- 
toma of  the  dura  mater,  is  a  chronic  inflammation  of  the  inner  surface 
of  the  dura  mater  marked  by  one  or  more  hemorrhagic  membranous 
layers. 

Etiologry. — The  arterial  changes  resulting  from  alcoholism  are  fre- 
quently the  cause  of  this  condition.  In  undoubted  instances  the 
congestion  following  alcoholic  abuse  has  determined  the  vascular 
rupture  that  furnishes  the  laminated  membranes.  In  dements,  and 
especially  in  paretic  dements,  it  is  a  common  post-mortem  finding.  In- 
fectious maladies,  the  exanthemata,  erysipelas,  and  cachectic  states, 
especially  those  marke^l  by  purpuric  conditions,  as  scurvy,  sometimes 
lea<l  to  it.  It  is  more  frequent  among  men  than  among  women,  and 
appears,  as  a  nile,  early  or  late  in  life. 

Pathologriccd  Anatomy. — Internal  pachymeningitis  is  essentially 
characterized  by  the  thickening  of  the  dura  and  the  deposition  inter- 
nally of  laminated  new  membranes  of  hemorrhagic  origin.  ^  Rasweden- 
kow^  insists  tliat  the  first  change  is  proliferation  of  the  epithelial  layer 

*  Meyer,  **Path.  Report,  IH.  Eastern  Hosp.  for  Insane,"  1896. 

*  *'  Ziegler's  Beitrag.,''  Bd.  xxvii. 
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followed  by  fibrinous  exudation  and  the  formation  of  thin-walled  capil- 
laries and  that  the  priniarj'  condition  is  a  toxemia.  Barratt  ^  thinks  that 
intravascular  separation  of  fibrin  is  a  constant  initial  feature  followed  by 
the  other  changes  and  finds  such  resulting  membranes  free  from  bacteria. 
These  layers  vary  in  number  from  two  or  three  to  as  many  as  twenty,  and 
in  consisti»ncy  from  that  of  freshly  extravasatod  blood  to  tough,  well- 
organized,  leathery  membranes.  They  present,  according  to  their  age, 
the  colors  of  blood  under  similar  circumstances  elsewhere.  The  new 
ones  are  bright  red,  the  older  ones  yellow.  They  are  only  slightly  adhe- 
rent to  the  dura  and  to  one  another  by  fibrous  connections,  and  are  quite 
vascular  when  of  some  age.  Their  blood-vessels  are  deliirate,  poorly 
developed,  and  readily  degenerate,  thus  furnishing  new  hemorrhages, 
which  separate  the  older  layers  or  form  new  ones  on  the  cerebral  sur- 

face.     Adhesions  to  the  arachno- 

pia  are  ])ractically  wanting.  The 
cerebral  convolutions  are  flat- 
tened if  the  stratified  new  forma- 
tion attains  considerable  pro]x)r- 
tions,  and  the  cranial  bones  may 
also  prt\sent  pressure  atrophy. 
In  children  the  ossificiition  of 
sutunv  and  fontanels  is  retanled. 
This  form  of  dural  disease  is 
usually  found  at  the  vertex,  in 
the  distribution  of  the  middle 
meningeal  arteries  over  the  motor 
zone,  but  occasionally  the  basal 
fossa?  are  involved. 

Symptoms. — The  symptoms 
of  the  early  stage  before  hemor- 
rhages have  occurred,  and  when 

child  with  scurvy/  The  (fim-mit  layew/wrihwrnon^  the  prOCCSS  is  purclv  i nflaUl ma- 
wool  pMgets  iiiterpo^«><l,  art*  seen  on  the  right  side  of    x^„„    „««„««,,  ,,^^,^''       Ti«  i«, ...... 

the  skull  ttiiterioriy(SouthtTiaiid).  torv,  arc  vcrj'  vaguc.     lu  many 

cases  no  suspicion  of  the  disease 
has  been  raised  during  life.  The  first  recognizable  symptoms  attend 
the  formation  of  a  hematoma  large  enough  to  produce  cerebral  indica- 
tions. These  consist  of  pain  in  the  head,  intellectual  troubles,  loss  of 
memory,  awkwanlness  in  muscular  movements,  insomnia,  vertigo, 
rarely  vomiting,  limited  or  Jacksonian  convulsions,  apoplectiform  attacks, 
rigidities  and  monoplegias  presenting  remissions.  The  temperature  is 
fickle  and  uninstructive.  During  the  convulsive  attacks  it  attains  a 
high  d(»gree,  but  in  the  intervals  may  be  subnormal,  normal,  or  slightly 
elevat(Kl. 

Course. — As  the  early  symptoms  escjiix*  recognition,  the  duration 
of  the  disease  is  indeterminate*.  It  usually  runs  a  protracted  course, 
and  may  in  rare  instances  terminate  in  recovery,  with  resorption  of  most 
of  the  new  tissue.  As  it  is  practically  an  expn'ssion  of  a  serious  or 
hopeless  underlying  condition,  the  ordinary  end   is  death.     This  may 

»**  Brain,  »^  1902. 


Fig.  26.— Pachymeniusitis  interna  in    a    rachitic 
,.      ...  ....  ^  j-jj- 
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follow  an  apoplectiform  seizure  or  a  comatose  condition,  but  usually  is 
preceded  at  intervals  by  a  number  of  such  attacks,  each  of  which  leaves 
a  certain  trace  behind  it  in  the  form  of  added  mental  or  motor  dis- 
ability. 

Diaernosis. — ^The  diagnosis  is  di£5cult.  In  drunkards,  dements, 
and  cachectic  children  the  appearance  of  the  cerebral  symptoms  men- 
tioned should  call  the  disease  to  mind.  A  history  of  preceding  apoplec- 
tiform attacks,  with  practically  complete  remissions,  would  strengthen 
the  suspicion.  The  thickened  membranes  form  anatomically  a  subdural 
tumor,  and  at  times  present  all  the  symptoms  of  a  new  growth  in  that 
locality.  The  nocturnal  cephalalgia  of  syphilitic  meningeal  involvement 
and  other  luetic  features  will  usually  differentiate  that  disease.  The 
distinction  from  tubercular  meningitis  in  children  rests  upon  the  absence 
of  constipation,  abdominal  retraction,  severe  headache,  rigidity  of  the 
neck,  and  intense  respiratory  and  circulatory  troubles.  In  adults,  cere- 
bral apoplexy  usually  is  of  more  rapid  onset,  but  cerebral  thrombotic 
softening  often  presents  a  parallel  symptom  group. 

Treatment  consists  of  measures  to  relieve  the  basic  condition.  Alco- 
holic addiction,  infectious  diseases,  and  the  cachexise  having  received 
appropriate  attention,  the  various  cerebral  indications  are  met  as  they 
arise.  Quiet,  the  ice-cap,  elevation  of  the  head,  antispasmodics,  cathar- 
tics, sinapisms,  hot  foot-baths,  and  other  means  to  decongest  the  cerebral 
circulation  will  be  of  service  during  the  convulsive  attacks.  Ergot 
should  not  be  advised,  as  the  bleeding  vessels,  devoid  of  muscular 
layers,  would  be  placed  at  a  still  further  disadvantage  by  the  increased 
arterial  tension.  Monro  and  Ballard,  of  Boston,  have  reported  a  number 
of  cases  in  adult  alcoholics  successfully  treated  by  trephining  and  the 
evacuation  of  the  clots.  When  the  diagnosis  can  be  made,  such  pro- 
cedure is  urgently  indicated. 

FIAL  HEMORRHAGE. 

Pial  hemorrhage,  or  meningeal  hemorrhagey  takes  place  either 
outside  of  the  arachnopia,  on  the  inner  surface  of  the  dura,  or  within 
the  meshes  of  the  pia,  or  in  both  locations  at  once.  The  extrapicU 
variety  of  meningeal  hemorrhage  may  be  found  at  all  ages,  but  is  most 
common  in  the  new-barn.  In  about  one-half  of  the  cases  still-bom 
children  present  this  accident,  apparently  due  to  protracted  labor,  some- 
times to  instrumental  delivery,  and  even  to  precipitate  birth.  In  one- 
thinl  of  the  cases  of  asphyxiated  new-bom,  Cruveilhier  claims  that 
subdural  hemorrhage  is  the  main  difficulty.  The  clots  are  commonly 
found  over  the  convexity,  and  are,  in  surviving  cases,  a  pregnant  source 
of  idiocy  and  cerebral  palsy. 

Later  in  life  pial  hemorrhage  is  usually  produced  only  by  extreme 
violence  to  the  skull,  as  in  concussing  injuries  or  fractures.  The  hem- 
orrhage may  come  from  a  dural  sinus  or  from  the  meningeal  arteries. 
It  practically  requires  a  fracture  with  displacement  or  a  penetrating 
wound  to  cause  sinus  bleeding.  The  location  of  the  middle  meningeal 
artery  in  a  bony  channel  at  the  anterior  inferior  angle  of  the  parietal 
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bone,  a  frequent  seat  of  fractures  and  direct  violence,  renders  it  particu- 
larly liable  to  injury.  In  many  cases  the  hemorrhage  from  the  meningeal 
vessels  takes  place  at  the  contre  coup  point  Certain  debilitating  and 
infectious  conditions  predispose  to  and  may  rarely  cause  subdural  hem- 
orrhage ;  for  instance,  hemophilia,  purpura,  small-pox,  scarlatina, 
typhus,  typhoid,  and  acute  rheumatism.  It  is  found  in  chronic  alco- 
holism, especially  after  a  debauch,  A  ruptured  meningeal  aneurysm 
may  flood  the  subdural  space. 

The  onset  is  acute  and  marked  by  apoplectic  seizure  and  rapidly 
developing  unconsciousness.  In  traumatic  cases  the  patient  not  seldom 
rallies  more  or  less  from  the  first  bewilderment  of  the  concussion,  and 
after  a  variable  interval  of  minutes,  or  even  hours,  sinks  into  uncon- 
sciousness. The  cortical  irritation  is  manifest  in  one-sided  or  more  cir- 
cumscribed and  repeated  convulsions,  rigidities,  and  tremors.  The 
pupils  dilate  unevenly,  the  coma  becomes  profound,  the  pressure  indi- 
cations intensified,  and  the  patient  usually  dies  in  from  twenty-four  to 
seventy-two  hours,  unless  relieved  by  operation. 

Intrapial  hemorrhage  takes  place  within  the  pial  spaces,  or  strips  the 
pia  from  the  cerebral  cortex.  It  is  the  usual  meningeal  hemorrhage  of 
adult  life,  and  its  common  l(x*ation  is  toward  or  in  the  basal  region. 

The  extravasatcd  blood  may  widely  infiltrate  the  pial  spaces  or 
merely  form  diffuse  ecchymotic  discolorations.  In  large  quantities  it 
may  force  itself  into  the  ventricles  through  the  transverse  fissure,  and 
even  travel  down  into  the  pial  spaces  of  tlie  cord.  Usually  it  forms  a 
thin  covering  over  the  surface  of  the  convolutions,  dipping  into  and  fill- 
ing the  intervening  sulci.  Under  the  hemorrhage  the  surface  of  the 
cortex  often  appears  softened  and  lacerated.  Ordinarily  the  blood  is  of 
arterial  origin  ;  rarely  it  comes  from  veins  and  very  cxcxjptionally  from 
a  ruptured  sinus.  Except  in  traumatic  cases,  disease  of  the  vessels, 
such  as  aneurysm,  miliary  aneurysm,  sclerosis,  atheroma,  fatty  degenera- 
tion, or  acute  infectious  softening  of  their  walls,  furnishes  the  essential 
element  of  causjition.  It  follows  that  periarU^ritis  and  endarteritis  are 
the  initial  steps  in  the  ])rocess  that  eventuates  in  hemorrhage.  The  de- 
velopment of  these  conditions  is  taken  up  more  at  length  under  the 
diseases  of  cerebral  arteries  in  Part  III,  to  which  the  reader  is  referred. 

The  onset  of  this  form  of  meningeal  hemorrhage  is  also  acute  and 
apoplectic,  with  a  rapid  downward  tendency  toward  death.  There 
may  be  i>artial  temporary  restoration  to  consciousness,  but  the  patient 
presents  indications  of  great  shock  and  feebleness.  A  recurrence  of 
apoplectic  symptoms  is  usually  quickly  followed  by  death.  Previous  in- 
dications of  localized  disease,  such  as  aneurysm  of  the  basilar  or  other 
large  vessel  of  the  base,  may  have  been  present  in  the  form  of  cranial- 
nerve  palsies  with  the  usual  features  of  endooranial  tumors.  The  apo- 
plectic seizure  is  usually  less  sudden  and  violent  than  in  cerebral  hem- 
orrhage of  the  onlinary  capsular  variety,  and  often  rather  gradually 
develops  the  full  apoplectic  state  and  profound  coma.  Hemiplegia  and 
conjugate  deviation  of  the  head  and  eyes  have  l)ecn  noted  in  rare  cases, 
but  their  absence  is  the  rule,  and  aids  in  differentiating  this  condition 
from    cerebral    hemorrhage.     Epileptiform   and    tetanic    features    are 
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occasionally  present  and  imply  cortical  irritation.  The  pulse  may  be 
slow  and  respiratory  diflBculty  present  At  first  the  rectal  tempera- 
ture is  reduced,  but  returns  to  the  normal  and  rapidly  mounts  as  death 
approaches.  This  takes  place,  as  a  rule,  in  from  a  few  hours  to  a  few 
days.     Rare  cases  have  endured  a  week,  and  still  rarer  ones  survived. 

The  diagnosis  of  intrapial  hemorrhage  is  difficult.  It  closely  resem- 
bles cerebral  hemorrhage,  cerebral  thrombosis,  and  the  hemorrhage  arising 
from  pachymeningitis  interna.  The  chief  symptoms  on  which  reliance 
is  to  be  placed  are  the  rapidity  of  onset  and  the  quickly  increasing  symp- 
toms without  paralysis  and  convulsions.  An  internal  pachymeningitis 
usually  presents  a  significant  history  of  headaches,  and  occurs  in  a  lim- 
ited class  of  patients  with  gross  degenerations.  The  differential  features 
of  cerebral  hemorrhage  and  soflening  are  tabulated  in  Part  III. 

The  outlook  is  extremely  grave  and  death  is  almost  certain  to  ter- 
minate the  case.  In  these  days  of  aseptic  cranial  surgerj'  an  exploratory 
opening  is  allowable,  and  furnishes  practically  the  sole  means  of  con- 
trolling the  hemorrhage  and  saving  the  patient. 


CHAPTER  II. 
INFLAMMATION  OF  THE  PIA  MATER* 

Leptomeningitis,  acute  cerdnrcU  meningiiisy  cerebrospinal  meningitis, 
purulent  meningitis,  inflammation  of  the  soft  cerebral  coveringSy  is  an 
acute,  sometimes  epidemic  disease  of  a  heteroinfectious  character,  con- 
sisting of  inflammation  of  the  pia  mater  and  marked  by  an  irregular 
clinical  course. 

It  is  not  uncommon  in  systematic  works  to  divide  leptomeningitis 
into  numerous  varieties,  such  as  simple,  serous,  purulent,  primary,  sec- 
ondary, idiopathic,  epidemic,  tubercular,  basilar,  etc.  From  an  etiological 
and  anatomical  standpoint  this  is  not  required,  but  epidemic  cerebrospinal 
meningitis  will,  in  the  general  description,  receive  such  special  remark 
as  seems  required.  Tubercular  meningitis,  however,  is  clinically,  etio- 
logically,  and  anatomically  a  distinct  disease,  and  will  be  accorded  a 
separate  section. 

Etiologry. — ^The  pial  structures  can  be  invaded  in  but  two  ways  :  by 
traumatic  or  destructive  lesions  of  the  bony  and  fibrous  envelopes  of  the 
brain  on  the  one  hand,  or  through  the  vascular  supply  on  the  other.  To 
die  first  group  belong  those  cases  of  meningitis  arising  from  direct  in- 
oculation, as  in  cranial  fracture  and  septic  extension  from  neighboring 
foci  in  the  scalp,  face,  cranial  bones,  the  middle  ear,  the  mastoid  cells, 
the  nasal  fossse,  antra,  and  sinuses,  and  from  the  orbit  and  pharynx. 
To  the  second  group  belong  the  larger  number,  which,  formerly  called 
idiopathic,   are  now  known  to  depend  on   microbic   infection.     The 
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exact  infection  path  is  often  problematical.  Ortman  pointed  out  the 
presence  of  coiyza  in  a  large  proportion  of  the  cases,  and  supposed  that 
the  infection  reached  the  pial  space  through  the  lymph-channels  of 
the  nasal  vault,  which  are  continuous  with  those  of  the  brain. 

In  the  epidemic  form  Scherer  ^  again  calls  attention  to  the  severe 
nasal  catarrh  at  the  commencement  of  the  attack.  Weigerts  in  eighteen 
cases  found  purulent  nasal  catarrh,  and  demonstrated  Weichselbaum's 
diplococcus  intracellularis  meningitidis  in  the  secretions.  In  fifty  per- 
sons not  suffering  from  the  disease  he  found  this  diplococcus  in  two  in- 
stances and  supposes  that  it  is  inhaled,  taken  up  by  the  leukocytes,  and 
by  them  carried  into  the  lymph-spaces  of  the  brain  through  the  nasal 
vault.  Further  importance  has  been  given  to  this  pathway  by  the  exami- 
nations of  Westenhoeffer.^  Flexner  and  Barker*  emphasize  the  probability 
of  the  infection  atrium  being  in  the  intestinal  tract.  The  close  relation  of 
pneumonia  to  meningitis  has  for  a  long  time  pointed  to  the  lungs  as  an  in- 
vasion route.  As  a  clinical  fact,  any  infection  at  any  near  or  remote  point 
may  induce  meningeal  inflammation  by  way  of  the  vascular  system. 

Bacteriologically,  a  case  of  acute  meningitis  may  present  one  or  many 
organisms.  Those  most  frequently  found  alone  are  Weichselbaum's 
diplococcus,  the  pneumococcus,  the  streptococcus,  the  typhoid  bacillus,  * 
and  the  bacillus  coli.  In  association  with  them,  and  perhaps  often  as  a 
secondary  infection,  are  found  the  staphylococcus  aureus  and  albus  and 
various  indeterminate  streptococci  and  bacilli.  The  most  common  of  all 
and  the  most  significant  are  the  pneumococcus  and  the  diplococcus  intra- 
cellularis. These  microorganisms  are  found  in  the  meningeal  fluid,  but 
may,  as  in  a  general  pneumococcic  infection,  be  widely  distributed 
throughout  the  body.  Lately  the  diplococcus  of  Weichselbaum  has 
been  demonstrated  in  the  pus  of  arthritis,  cK'curring  in  a  case  of  menin- 
gitis, and  also  in  the  blood.  *  Osier,  in  the  Cavendish  lectures  for  1899, 
made  the  following  practical  classification  : 
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(a)  Following  local  disease  of  cranium 

or  a  local  infection  elsewhere. 
(6)  Terminal   infection    in  various 

chronic  maladies. 

In  typhoid  fever,  influenza,  diphtheria, 
gonorrhea,  anthrax,  actinomycosis, 
and  other  acute  diseases. 
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Diplococcus    intracellu* 
laris. 

Pneumococcus. 

Bacillus  tuberculosis. 


Pneumococcus. 


Various  forms  of  sUc 
phylococci  and  strep- 
tococci. 

Typhoid  bacillus,  influ- 
enza bacillus,  diph- 
theria bacillus,  goDO- 
coccus,  etc. 


It  will  have  been  noticed  that  leptomeningitis  is  found  in  fre- 
quent association  with  the  other  infectious  diseases.  Curschmann  has 
noted  it  in  small-pox  and  scarlatina,  both  with  and  without  purulent 
otitis.  It  is  not  rare  after  typhoid.  It  is  common  with  pneumonia* 
All  pyemias,  whatever  their  source,  have  their  recorded  cases.     Acute 

^"Centralbl.  f.  Bakt.  u.  Parasitenkunde,"  April,  1895. 

> ''  Berlin,  klin.  Woch./'  June  12, 1905.  » ''Am.  Jour.  Med.  Sci.,"  Feb.,  1894. 

*  Daddi,  "  Lo  Sperimentale,"  July,  1884.  Ohlmacher,  "Jour.  Am.  Med.  Assn.," 
Aug.  28,  1897. 

•Gynn,  "  Phila.  Med.  Jour.,"  vol.  ii,  No.  24. 
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articular  rheumatism  is  frequently  attended  by  meningeal  symptoms 
which  are  customarily  attributed  to  rheumatic  inflammation  of  the 
serous  brain-envelope,  but  Ball,^  in  at  least  3  out  of  69  such  cases, 
found  a  purulent  effusion,  and  serous  exudation  was  present  in  35. 
Mumps  are  often  associated  with  meningitis  and  epidemics  of  both  have 
been  concurrently  noted.  The  same  is  true  of  con'za,  which,  like  paro- 
titis, is  sometimes  undoubtedly  due  to  the  lancinate  micrococcus.  A 
most  marked  relationship  exists  between  pneumonia,  influenza,  and  men- 
ingitis. They  may  follow  one  another  in  a  given  patient.  They  are 
apparently  interchangeable  in  a  grippal  epidemic,  and  present  remark- 
able bacterial  analogies.  In  pneumonia  of  the  apex  a  meningitic 
disturbance  sometimes  arises  that  is  not  marked  anatomically  by  any 
evidence  of  inflammation.  Cultures  in  such  cases  have  also  been 
n^^ative.^  The  clinical  picture,  however,  is  that  of  acute  meningitis, 
and  further  investigation  may  yield  positive  findings.  The  so-called 
acute  serous  meningitis  is  generally  secondary  to  some  pyemic  con- 
dition, and  in  some  instances  the  clear  meningeal  fluid  has  contained 
streptococci.  ^  Insolation  is  undoubtedly  at  times  attended  by  a  menin- 
geal congestion  that  may  develop  into  active  inflammation  with  a  ten- 
dency to  chronic  changes. 

Pathologrical  Anatomy. — The  pathological  changes  in  the  meninges 
are  more  or  less  circumscribed  when  due  to  infection  by  extension,  and 
are  then  limited  to  the  neighborhood  of  the  primary  lesion.  On  the 
other  hand,  infection  by  way  of  the  circulation  gives  rise  to  a  general- 
ized meningitis  which  is  most  intense  at  the  vertex  of  the  hemispheres 
and  may  completely  spare  the  basal  region.  The  dura  mater,  except  at 
the  site  of  bone  disease  or  similar  infection  center,  is  practically  intact 
and  is  readily  removed.  The  pia  presents  a  ronghenetl,  marbleized  ap- 
pearance. The  vessels  are  engorged  with  blood  and  the  pial  sjMices  are 
filled  with  a  serous,  milky,  or  purulent  exudate,  which  follows  the  vas- 
cular courses,  fills  the  sulci,  and,  if  sufficiently  abundant,  unbrokenly 
covers  the  convolutions.  At  other  times  the  exudate  appears  in  discrete 
patches,  which  are  for  the  most  part  found  at  the  basilar  outlets  of  the 
cranial  nervt»s  and  vessels.  Extensions  sometimes  accompany  the 
auditory  nerve  into  the  internal  meatus  or  follow  the  optic  nerve  into 
the  orbit.  The  scropurulent  deposit  is  more  or  less  fibrinous,  and  the 
serous  exudate  sometimes  is  filled  with  flaky  masses,  which  escaj)e  with 
it  when  the  skull  is  opened.  Ordinarily  the  inflammation  follows  the 
chomid  plexuses  into  the  ventricles,  which  are  oftentimes  dilated  by  the 
increased  turbid,  flo^ulcnt,  pial  fluid. 

The  cerebral  cortex,  in  cases  of  short  duration  and  in  the  so-called 
serous  form,  may  show  little  more  than  the  evidence  of  increased  vascu- 
larity. In  severe  and  protracted  cases  minute  hemorrhages  are  com- 
mon, both  in  the  pial  spaces  and  the  brain-substance.  The  perivascular 
sheaths  are  blocked  with  exudate,  and  the  cortex  is  edematous,  infil- 
trated with  pus,  and  adherent  to  the  pia,  which  can  not  be  separated  from 

*"Th^de  Ririg,"1869. 

»  Berg4,  aaiase,  "Traits  de  MMecine,"  vol.  vi,  p.  529,  Paris,  1894. 

•  Nobeoonrtand  Delestre,  "Annaleede  Med.  et  de  Chir.  InfantUes,"  April  15,  1900. 
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it  without  stripping  off  the  gyral  substance.    Thrombotic  softening  and 
abscess  formation  may  be  encountered. 

The  cord  is  affected  in  about  one-third  of  the  cases.  Its  meningeal 
and  deeper  conditions  are  similar  to  those  of  the  cerebrum.  The  pos- 
terior roots  seem  especially  vulnerable,  and  present  marked  inflamma- 
tory and  degenerative  changes  of  their  hyaline  and  axis-cylinder  ele- 
ments. The  exudate  is  usually  thicker  on  the  posterior  surface  of  the 
cord,  probably  from  the  usual  dorsal  position  of  the  patient  This  may 
also  account  for  the  preponderance  of  changes  in  the  posterior  part  of 
the  cord. 

From  the  gross  appearance  it  is  evident  in  severe  cases  that  men- 
ingitis is  attended  by  a  certain  d^ree  of  cerebriiis.  The  anatomy  of 
the  meninges  explains  this.  The  histological  changes  consist  of  cap- 
illary and  vascular  dilatation  in  the  pia  and  an  active  diapedesis  into 
the  perivascular  sheaths.  These  are  dilated  and  crowded  with  leuko- 
cytes and  purulent  elements.  The  neurogliar  cells  and  network  of  the 
cortex  show  some  proliferation.  The  bacteriology  has  already  been  in- 
dicated. 

The  body  organs  in  the  secondary  varieties  show  the  varying  lesions  of 
the  primary  disease,  such  as  typhoid,  pneumonia,  infectious  endocarditis, 
or  local  septic  processes.  Splenic  enlargement  may  alone  mark  the  in- 
fectiousness of  the  disease. 

Symptoms. — The  incubaiion  period  of  meningitis  is  an  indefinite 
one.  In  some  epidemics  it  has  appeared  to  be  somewhat  less  than  a 
week.  In  the  fulminant  cases  the  severest  manifestations  of  the  disease 
are  present  almost  in  a  moment,  and  death  may  occur  in  twenty-four  hours. 
Usually  there  is  an  invasion  period  of  several  days  or  weeks,  attended 
by  malaise,  discomfort,  slight  feverishness,  and  headache.  More  pro- 
nounced disturbance  then  ensues,  and  we  have  a  varying  period  of  ex- 
cilementy  followed  by  one  of  depression,  stupor,  coma,  and  death. 

The  prodromal  headache  becomes  severe,  continuous,  and  of  all  the 
symptoms  is  the  most  constant  and  significant.  It  is  particularly  vio- 
lent and  unmanageable.  The  patient  constantly  complains  of  it,  and 
when  stupor  or  coma  has  supervened,  by  holding  the  head  in  the  hands 
and  by  moans  and  facial  expression,  he  still  indicates  its  often  overmas- 
tering presence.  In  children  it  gives  rise  to  the  sharp  cephalic  cry  that 
punctuates  their  stuporous  state  at  frequent  intervals.  Ordinarily  it  is 
referred  to  the  occiput  or  vertex,  but  is  often  diffuse. 

Delirium  is  common  in  children  and  frequent  in  adults.  A  mental 
fogginess  is  ofi^n  early  noticeable.  The  patient,  racked  by  the  cephal- 
algia, seems  irresponsive,  unimpressionable,  and  is  hazy  in  his  replies. 
The  delirium  is  of  a  low  grade  generally,  but  may  be  wild  and  frantic  or 
suggestive  of  the  busy  delirium  of  alcoholism  and  typhoid.  Vomiting 
of  a  projectile  character  is  rarely  absent  in  children,  but  is  less  common 
in  adults.  The  stomach  seems  simply  intolerant  and  rejects  without 
nausea  the  unchanged  ingesta.  It  may  be  an  early  symptom.  At  the 
same  time  the  tongue  may  be  quite  clean;  later  it  is  often  thickly  furred 
and  suggestive  of  typhoid.  The  boiveh  are  usually  constipated  and  the 
abdomen  retracted. 


jyFLAMMATKjy  OF  THE  PI  A  MATEH, 


81 


(hnvuljcmn^  in  tlit*  early  sta^*?,  particularly  in  eliililn-n,  ufti^n  ori'itr. 
Tlier  an?  general  in  ehanieter  and  of  protraeteil  ilunifnio.  When  the 
oonvexity  h  invaded,  they  may  later  pre.sent  a  limited  distrihiUion,  one 
^ide  of  the  iKxly^  the  faee,  or  a  .*^ingle  extremity  hein^  alone  involvetl. 

Almost  invariably  there  is  more  or  less  inirseiilar  rUjUVttij.  \n  most 
tills  is  marked  at  the  neck  by  a  tendency  to  retnietion  that  m 


Fig.  27.^Atlilu(l«  of  |>ntl«nt  with  wrebrosplntil  inenliigilii. 

hi^ly  significant.  At  first  the  patient  complains  of  a  feeling  of  nucha] 
stiffness  and  >oreuess*  and  tind^  slii^ht  relict'  in  rc.stin*r  the  head  on  a 
chair-back  ur  over  a  tinn  pillow.  In  tlic  comatose  condition  the  head 
is  often  strongly  retmcted  and  the  occi[>ul  drawn  w^ell  between  the 
i?houhlers.  When  less  marked,  an  attempt  to  pagsivcly  bring  th*'  head 
forward  will  provoke  distress  and  resistance.  A  similar  rigidity  rarely 
invades  the  muscles  of  the  h»wer  jaw%  proiUiciug  slight  trismus.  It  may 
involve  the  extremities,  and  when  the  nteningitis  |jas  attacked  the  spine 
the  trunk  is  otk^n  held  ngidly  in  a  jKJsition  of  dorsjU  extcnsi<)U.  Ker- 
nig  and  Bull  ^  have  dcscribiil  a  peiniliar  rigidity  in  tlie  lower  limbs.  If 
the  patient  is  placed  in  a  chair  he  is  unable  to  extend  the  knees  owing 
to  the  contracture,  which  di^^appears  when  the  thigh  is  straightened  on 
the  trunk.  According  to  Hcrrick,  Osh^r,  and  others,  this  sign  is  pnicti- 
cally  constant  in  tiiis  dist*asc.  It  apjw'ars  early  iuid  is  certainly  vabuilile. 
Muscular  iceaknv^  is  usually  present  anil  may  be  more  or  less  localizcHb 
The  t'rnin'al  nerrej<  in  nu»^t  ciises  sooner  or  later  show  inNasii^n  and 
farntsh  vahiable  diagnoMie  symptom;?.  The  olfactory  ner\^e8  are  seklom 
4tsturbefl,  but  occasionally  tlie  patient  complains  of  ol factor)'  sensitive- 
weeBm  Photophi^bia  is  a  common  symptom.  The  oj/tic  nerve  h  irritated 
by  extension  <»f  the  inflammation  down  its  sheath.  After  a  few  days 
l^iness  of  the  disc  and  enlarged  vessels  arc  often  seen  ophthalmoscopy 
tcally.  The  disc  may  be  markedly  olisi-ured.  Ectinal  hemorrhages^ 
papillitis^  and  subsequent  atrtjphy  and  blindness  are  occasifmally  en- 
ctmnieri*d.  Choroiditis,  or  panophthalmitis,  is  sometimes  present  and 
may  cause  great  injury  to  the  eye  or  rt^sult  in  complete  blindness.  The 
i&iW  nerve  is  almost  always  affected.  \Vhen  market!  strabismus  dot*s 
ncit  demonstrate  it  at  a  glance,  by  having  the  |>atient  turn  the  eyes  in 
varioas  directions  a  lack  of  conjugate  at^tinn  hec^omcs  apparent.  Qm^tion* 
ing  may  develop  the  histor\*  of  visual  uncertainties— haziness  or  transient 
diplopia.  The  pupih  also  furnish  important  signs.  Early  in  the  at- 
ft  '"Berlin,  klin.  Wochens.,"  1894-18<*5. 
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tack  there  is  a  tendency  to  miosis,  which  later  is  replaced  by  pupillary 
dilatation.  The  reflex  to  light  is  lost  or  greatly  reduced  in  amplitude 
or  activity.  The  pupils  may  be  perfectly  immovable.  They  are  often 
unequal.  The  fdcial  nerve  is  exceptionally  paretic,  allowing  the  face  to 
deviate  to  the  opposite  side.  At  the  same  time  the  auditory  7ierve  is 
implicated  through  its  association  with  the  facial  nerve  within  the  bony 
walls  of  the  internal  meatus.  The  loss  of  hearing  that  sometimes  fol- 
lows cerebral  meningitis  is  due  principally  to  an  extension  of  the  inflam- 
mation to  the  labyrinth,  and  only  exceptionally  to  destruction  of  the 
auditory  nerve-trunk.  Irritation  of  the  auditory  apparatus  is  appar- 
ent in  the  early  stages  of  the  attack.  All  sudden  or  loud  noises  greatly 
distress  the  patient.  Implication  of  the  hypoglossus  in  rare  cases  causes 
deviation  of  the  tongue.  Probably  all  other  cranial  nerves  are  similarly 
afifected.  Doubtless  the  common  respiratory  and  cardiac  disturbances 
are,  at  least  sometimes,  attributable  to  injury  of  the  pneumogastric. 

In  addition  to  the  hyperesthesia  of  the  special  senses  much  tenderness 
is  customarily  found  over  the  spine  and  limbs.  The  back  of  the  neck 
is  especially  sensitive,  and  firm  pressure  of  the  muscular  masses  is  usually 
resented.  The  entire  head  is  more  or  less  sensitive  to  deep  pressure, 
and  pain  is  provoked  by  gentle  percussion  over  the  skull.  The  paretic 
and  sensory  disturbances  may  be  unilateral  or  monoplegic  in  distribution. 
The  location  of  the  disease  causes  these  variations. 

Cerebral  meningitis  presents  no  characteristic  temperature  curve.  It 
may  be  ushered  in  by  a  chill  and  an  elevation  of  the  body-heat  to  104° 
or  higher.  It  may  show  a  very  low,  even  a  subnormal,  temperature  at 
first,  and  terminate  with  a  high  range.  The  evening  rise  may  default 
Fickleness  is  the  rule  and,  in  a  way,  diagnostic. 

The  piclse  shows  variation  in  two  directions.  During  the  early  stage 
of  excitement  it  is  likely  to  be  full,  active,  and  greatly  accelerated. 
Not  uncommonly,  however,  the  physician  is  surprised  to  find  a  slug- 
gish pulse  of  40  or  60  and  the  temperature  mounting  above  100°. 
This  dissociation  of  pidse  and  temperature  is  usually  manifest  sooner  or 
later  in  meningitis,  and  furnishes  a  sign  of  capital  importance.  Toward 
the  fatal  end  the  temperature  bounds  upward,  attended  by  a  pulse  of 
great,  almost  uncountable,  rapidity. 

Vasomotor  signs  are  not  lacking.  Herpes  labialis  is  as  common  as  in 
pneumonia  and  as  significant.  If  the  finger-nail  be  drawn  across  the 
integument  of  the  abdomen  or  elsewhere,  it  is  followed  slowly  by  a  con- 
gested red  streak  that  ]iersists  for  many  minutes.  Trousseau  laid  much 
stress  on  the  phenomenon,  whit^h  he  called  the  taehe  c^r^brale,  and  it  is  of 
some  significance.  Taken  alone  it  is  of  no  importance,  as  it  is  common 
to  many  conditions.  The  application  of  mild  irritants  or  gentle  heat  is 
likely  to  be  followed  by  vesiculation  and  sloughing.  Urticaria  is  often 
present.  A  red  macular  eruption  which  gives  to  cerebral  meningitis  its 
sometime  name  of  spotted  fever  is  of  infrequent  occurrence.  It  appears 
mainly  on  the  abdomen  and  trunk,  and  may  be  mistaken  for  the  pete- 
chial marking  of  typhoid  fever.     It  is  more  like  roseola. 

Early  in  the  attack  the  respiration  may  be  quickened.  Later,  in  the 
stupor  and  coma,  it  is  often  slow  and  irregular.  The  Cheyne-Stokes 
variety  is  often  observed,  and  is  of  very  serious  though  not  absolutely 
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of  fatal  import.  The  ordinary  relations  of  respiration  to  the  tempera- 
tare  and  pulse  may  be,  and  often  are,  disturbed. 

The  urine  shows  the  general  febrile  disturbance,  and  is  scanty,  high- 
colored,  and  heavy.  Sometimes  albumin  and  sugar  are  found  in  quan- 
tities varying  from  a  trace  to  large  amounts.  They  are  significant  of 
irritation  of  the  medullary  centers  in  the  floor  of  the  fourth  ventricle. 

The  tendon^reflexes  may  or  may  not  be  much  modified.  Sometimes  they 
mre  exaggerated,  more  often  decreased.  It  is  not  uncommon  to  find  them 
diminishing  as  the  depressed  stage  comes  on.  Their  obliteration  after 
the  disease  has  lasted  a  week  or  ten  days  in  protracted  cases  is  oft^n 
noticed.  They  may  be  more  disturbed  on  one  side  than  on  the  other. 
The  toe-sign  is  frequently  encountered. 


Fii?.  28.— Partial  temperature*  and  pukte-cnrTen  in  a  case  of  meningitis  of  the  conrexity.  showing 
dJ»ociati<»n.  Temperature,  upper  line;  pulse,  luwer  line.  Kecord  takuu  every  four  hours,  commencing 
at  midnight. 


Course. — No  two  cases  pn^sent  parallel  conditions  as  to  course, 
symptoms,  or  intensity.  A  fulminant  case  may  end  fatally  in  a  day. 
Protracted  cases  extend  over  several  weeks  and  some  are  clearly  sulV 
acute.  An  average  duration  of  about  fifty  days  has  been  noted  by  Tooth, 
Barlow  and  Lees,  and  others  in  the  sporadic  forms,  some  extending  beyond 
one  hundred  days.  In  the  epidemic  cases,  according  to  Mallory  and  Wright , 
the  average  duration  is  about  eleven  days,  perhaps  indicating  a  more  viru- 
lent variety  of  the  coccus.  An  ordinary  non-epidemic  case  presents  perhaps 
a  week  of  malaise,  a  week  of  excitement,  and  a  week  of  depression,  which 
usually  terminates  in  deepening  coma  and  death  by  cardiac  failure.  At 
any  time,  even  when  the  patient  seems  to  be  in  extremis^  the  symptoms 
may  clear  away  and  convalescence  follow.  A  remission  of  symptoms  may 
give  false  hope,  to  be  destroyed  by  the  return  of  the  serious  features  of  the 
disease  in  all  their  intensity.     When  the  basilar  region  is  principally  af- 
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fected,  the  course  of  the  disease  is  Ukely  to  be  cut  short  by  bulbar  inva- 
sion. The  convexity  cases  are  of  longer  duration  and  the  patient  thus 
affected  is  sometimes  gradually  worn  out  by  the  pain,  delirium,  and  fever. 

During  the  period  of  excitement  of  functions,  vomiting,  delirium, 
vertigo,  high  temperature,  muscular  rigidity,  spasms,  convulsions,  inde- 
terminate headaches,  and  hyperesthesia  are  the  prominent  features. 
They  are  gradually  replaced  by  increasing  apathy,  stupor,  and  coma,  in 
which  the  patient  lies  inert.  He  may  be  nearly  relaxed  or  lie  with 
retracted  head,  marked  squint,  and  rigid  limbs,  passing  urine  and  feces 
under  him,  and  responding  to  strong  stimulation  slightly  or  not  at  all. 
The  rapid  respiration  of  the  first  period  is  replaced  by  the  slow  or 
irregular  breathing  that  indicates  increased  intracranial  pressure  or 
pneumogastric  irritation.  Finally,  deglutition  is  impaired,  respiration 
becomes  stertorous,  and  the  patient  slowly  sinks  or  may  expire  in  a 
convulsion. 

Various  epidemics  have  shown  numerous  features  of  similarity 
among  the  cases  that  have  marked  tlieir  progress.  At  first  the  fulmi- 
nant cases  have  been  common.  At  the  end  those  of  less  and  less  sever- 
ity are  met  with. 

Diagrnosis  in  the  very  early  stage  is  difficult.  When  the  disease  is 
fully  develoi)ed,  and  in  epidemic  conditions,  a  mistake  would  be  almost 
impossible.  No  one  symptom  is  constant,  and  it  is  a  disease  of  protean 
aspects.  The  symptoms  vary  as  the  base  or  convexity  is  involved. 
Meningitis  of  the  convexity  is  marked  by  excessive  delirium,  high  tem- 
perature, convulsions,  localized  spasm,  dysesthesia,  and  monoplegias. 
The  cranial  nerves  are  not  involved,  and  ocular  symptoms  are  slight  or 
entirely  wanting. 

When  the  base  is  affected,  the  temperature  oflen  has  a  low  range  or 
is  subnormal.  Cranial  palsies  are  common,  retraction  of  the  head  is 
nearly  always  present,  and  the  dissociation  of  pulse,  temperature,  and 
respiration  is  marked.  Optic  neuritis  declares  the  basilar  location  or 
extension  of  the  disease.  As  a  rule,  infection  by  the  blood-channels 
results  primarily  in  meningitis  of  the  convexity.  In  rare  instances  the 
meningitis  is  confined  to  the  ventricular  area  and  the  choroid  append- 
ages, but  no  distinctive  symptoms  indicate  this  limitation.  The  diag- 
nostic value  of  the  headache  depends  upon  its  duration,  intensity,  and 
particularly  upon  its  persistence  after  delirium  has  appeared  or  coma 
has  ensued.  The  tenderness  of  the  head  and  the  pain  on  pressure  are 
of  some  value.  Vomiting  is  only  significant  when  of  the  projectile 
character,  unattended  by  gastric  disturbance  and  fermentative  changes. 
The  temperature  lends  aid  when  out  of  keeping  with  the  pulse-rate  and 
respiration  rhythm.  The  tenderness  in  the  limbs,  the  rigidity  of  the 
neck,  the  contractures  at  the  knee  in  the  sitting  attitude,  are  highly 
suggestive.  Apathy,  drowsiness,  and  mental  obscuration  in  themselves 
should  suggest  the  disease.  The  grouping  of  sevend  of  these  symp- 
toms would  justify  a  tentative  diagnosis,  which  the  appearance  of  squint, 
convulsions,  delirium,  optic  neuritis,  Kernig^s  sign,  or  the  vasomotor 
symptoms  would  confirm.  Gowers  states  that  in  suspected  cases  the  too 
free  vesiculation  of  the  skin  under  heat  or  irritation  would  lend  support 
to  the  diagnosis  of  meningitis.     Lumbar  puncture  w  ill  also  assist 
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Differentially,  the  diagnosis  is  often  much  complicated  by  the  associa- 
tion of  meningitis  with  other  affections  which  may  overshadow  it.  As 
it  occurs  in  the  course  of  pneimionia,  typlioid  fever,  cranial  injuries, 
septic  invasion,  and  pyemias,  the  original  disease  process  may  entirely 
absorb  the  practitioner's  attention.  From  typhoid,  Hirt  ^  says,  it  is 
sometimes  indistinguishable,  presenting  a  similar  temperature  curve, 
splenic  enlargement,  rose  spots,  and  the  tj'phoid  stool.  WidaPs  re- 
action is  a  helpful  but  not  absoUite  sign  of  typhoid.  The  presence  of 
pseudomeningeal  symptoms  in  pneumonia  of  the  apices  has  been  men- 
tioned, and  in  pneumonia  generally  meningitis  can  only  be  determined 
by  basilar  symptoms.  Uremia  should  be  excluded  by  a  thorough 
urinalysis.  An  attack  of  delirium  tremens  may  be  easily  mistaken  for 
meningitis,  with  which  it  is  not  rarely  complicated.  Single  or  double 
acQte  otitis  in  children,  marked  by  constant  pain  and  vomiting,  delirium, 
and  deafness,  is  usually  confounded  with  meningitis.  If  the  facial 
nerx'e  e8cai)e,  the  deafness  would  point  to  labyrinthian  disease  and  serve 
to  exclude  meningitis.  Hysteria  is  sometimes  mistaken  for  meningitis. 
The  emotional  and  mental  features,  the  normal  temperature,  breathing, 
and  pulse,  and  certainly  the  stigmata  of  hysteria  should  differentiate  it 
In  children  the  onset  of  nearly  every  febrile  disturbance  has  been  con- 
foonded  with  meningitis.  Here  reliance  must  be  placed  on  the  charac- 
teristic temperature  curves,  eruptions,  and  clinical  antecedents.  The 
character  of  the  infection  can  usually  be  determined  by  spinal  puncture 
and  appropriate  bacteriological  tests. 

Proffnosis. — In  expressing  an  opinion  as  to  the  outcome  of  a  given 
case,  the  physician  has  three  positive  statements  to  make.  First,  the 
resalt  is  absolutely  uncertain  until  death  occurs  or  convalescence  is 
firmly  established ;  second,  the  probability  of  a  fatal  termination  is 
always  pronounced  ;  third,  some  trace  of  the  disease  is  likely  to  remain 
permanently.  The  disease  is  full  of  suqmses.  The  writer  has  seen 
a  patient  in  deepest  coma  for  hours,  with  convergent  squint  of  the 
most  marked  variety,  retracted  head  and  abdomen,  convulsed  limbs, 
Cheyne-Stokes  respiration,  large  quantities  of  sugar  in  the  urine,  and  a 
palse  of  32,  entirely  recover.  Again,  cases  that  seem  trifling  or  on 
the  high  road  to  recovery  suddenly  become  worse  and  die.  Purulent 
cases  are  practically  always  fatal.  If  a  purulent  focus  within  the  skull, 
nose,  ear,  or  thn)at  is  found,  it  renders  the  outlook  extremely  grave. 
A  meningitis  following  pneumonia  is  practically  fatal,  but  Stoeltzner  ^ 
reports  a  recovery  where  spinal  puncture  showed  both  pus  and  the 
pneumococcus.  The  cerebrospinal  form  runs  a  more  favorable  course, 
the  mortality  varying  from  about  thirty  to  sixty  per  cent,  in  various 
epidemics.  Partial  recoveries,  however,  greatly  outnumber  cures.  The 
extension  of  inflammation  to  the  labyrinth  produces  deafness,  which  in 
young  children  may  lead  to  deaf-mutism.  Optic  neuritis  is  followed  by 
dimness  of  sight  or  complete  blindness.  Local  meningeal  thickenings 
and  cerebritis  portend  monoplegias,  epileptoid  convulsions,  and  mental 
defect.  Though  the  disease  is  not  one  of  proved  contagiousness,  sepa- 
ration of  the  patient  from  the  other  members  of  the  family  may  be 

*  Hirt,  **  Diseases  of  the  Nervous  System,"  New  York,  1893. 
«  **  Berlin,  klin.  Wochens.,"  April  19,  1897. 
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insisted  upon  with  propriety.  The  tubercular  variety  is  almost  inva- 
riably fatal. 

Treatment. — ^The  first  consideration  in  the  maiiagement  of  a  case 
is  the  removal,  if  possible,  of  the  infection  atrium.  Cranial  suppura- 
tion and  injuries  demand  immediate  surgical  attention.  Optic,  nasal, 
pharyngeal,  intestinal,  and  pelvic  cavities  should  be  rendered  aseptic  if 
their  organs  or  contents  fall  under  suspicion.  Intestinal  antisepsis  is 
always  in  order.  To  this  end  free  catharsis  and  the  administration  of 
antifermentatives  are  indicated  as  well  as  by  the  usual  constipation. 
Minute  doses  of  calomel,  ^  of  a  grain,  repeated  every  half  hour  or 
hour  until  active  results  are  obtained,  can  be  highly  recommended 
for  this  purpose.  In  addition,  the  mercurial  has  a  widely  diffused  mi- 
crobicidal value. 

From  the  first  the  patients  should  be  kept  in  a  cool,  quiet,  moder- 
ately darkenal  room,  and  all  annoyances  to  which  their  hyperesthetic 
senses  make  them  especially  responsive  should  be  prevented.  Extreme 
delirium  will  often  require  a  sedative.  In  the  presence  of  the  cephal- 
algia bromids,  chloral,  Indian  hemp,  and  other  ordinary  means  will 
practically  always  fail.  The  coal-tar  derivatives  are  equally  valueless, 
and  nothing  but  morphin  will  give  relief  Its  hypodermatic  admin^ 
istration  is  by  all  odds  to  be  preferred  except  in  infants.  If  high  tem- 
perature be  present,  antipyretic  drugs  must  be  employed  with  great 
circumspection.  They  often  have  no  effect,  and  their  depressing  action 
sometimes  constitutes  a  real  danger  in  a  disease  marked  by  symptoms 
of  disturbed  cardiac  and  respiratory  innervation.  Tepid  to  cool  baths 
with  cold  affusions  to  the  head,  sponging,  and  the  j^ack  may  be  used  to 
better  advantage.  Hot  baths  are  decidedly  valuable.  They  often  allay 
the  delirium,  reduce  the  temperature,  and  clear  up  the  clouded  mind. 
The  use  of  an  ice-bag  or  ice-coil  to  the  head  frequently  gives  comfort  to 
the  patient  and  renders  the  head-pain  bearable.  Counterirritation  along 
the  spine  is  a  measure  of  doubtful  utility,  and  always  attended  by  the 
danger  of  setting  up  serious  ulceration  or  actual  sloughing. 

In  the  depressed  period  sedatives  are  no  longer  required,  and  stimu- 
lants, like  strychnin  and  whisky,  will  often  need  to  be  sharply  pushed 
to  meet  the  failing  action  of  the  heart  or  lungs.  When  coma  has 
appeared,  it  may  often  be  broken  and  sometimes  happily  ended  by  the 
application  of  a  fly-blister  to  the  na|ie  of  the  neck.  It  should  be  suffi- 
ciently large, — ^two  by  six  inches  for  an  adult, — and  extend  from  one 
mastoid  to  the  other.  If  this  is  not  efficacious  or  the  coma  again  develop, 
a  drastic  cathartic— one  to  five  drops  of  croton  oil  in  emulsion — may 
render  similar  service.  By  recurring  in  turn  to  the  blister,  cathartic, 
and  baths,  with  cool  affusions  to  the  head,  no  doubt  the  progress  of  the 
disease  may  be  often  hindered.  Unfortunately,  it  usually  again  takes  up 
its  course,  but  occasionally  such  measures  seem  to  definitely  check  the 
malady  and  recovery  slowly  follows.  Aufrecht  ^  recommends  full  hot 
baths  of  about  100°  F.  for  ten  minutes.  Their  apparent  effect  some- 
times is  to  reduce  temperature,  diminish  the  headache,  accelerate  the 
pulse,  and  induce  sleep.  As  many  as  eight  a  day  have  been  given  with 
excellent  results  by  Woroschilsky.^ 

1  **Therap.  Monatshef te, "  Aug.,  1894.  .   »  Ibid.,  Feb.,  1895. 


INFLAMMATION  OF  THE  PI  A  MATER,  87 

The  use  of  large  doses  of  iodids  with  the  expectation  of  causing  re- 
sorption of  the  effusion  usually  only  results  in  distressing  the  patient's 
stomach,  reducing  his  strength,  and  increasing  the  vomiting.  Shaving 
the  head  is  rarely  called  for,  but  a  heavy  mass  of  hair  may  usually  l)e 
removed  with  advantage.  Mercurial  inunctions  seem  at  times  to  lend 
help  even  in  the  absence  of  syphilitic  taint.  It  is  immaterial  whether 
they  be  applied  to  the  scalp  or  to  the  limbs,  so  far  as  the  effect  is  con- 
cerned, but  the  non-hairy  parts  are  more  convenient  and  less  irritable. 
Credo's  colloid  of  silver  ointment  and  iodoform  ointment  in  large  doses 
applied  to  the  shaven  head  have  advocates,  and  may  be  properly  em- 
ployed. Good  results  have  been  claimed  for  subcutaneous  injection  of  the 
bichlorid  of  mercury  in  doses  of  y^^  of  a  grain  several  times  a  day  in  chil- 
dren. There  is  some  reason  to  hope  that  an  antitoxin  may  be  developed  to 
combat  the  epidemic  form. 

The  most  imix)rtant  items  in  the  treatment  of  meningitis  are  the  nurs- 
ing and  nutrition  of  the  patient.  A  careful,  intelligent,  preferably  trained, 
nurse  who  will  exclude  visitors  and  members  of  the  family  and  prevent 
disturbing  sounds,  bright  lights,  and  all  annoyances,  is  the  salvation  of 
some  cases.  Thus  only  can  constant  watchfulness  of  pulse,  respiration, 
and  t€m]x?rature,  which  may  show  extreme  and  critical  variations  in  an 
hour,  l>e  pn)vi(le<l  and  emergencies  met  as  they  arise.  Nourishment  in 
small  quantities  can  usually  be  administenHl  fre(|uently.  If  the  cerebral 
vomiting  persist,  morphin  is  practically  the  only  measure  we  can  rely 
upon  to  check  it.  In  the  stuporous  states  rectal  alimentation  will  be 
serx'iceable,  or  the  nasal  stomach-tube  in  skilled  hands  may  lx»  employed. 
If  deglutition  is  difficult,  one  of  these  is  imperatively  demanded.  Large 
quantities  of  soups,  custanls,  whey,  junket,  beef-juice,  and  eggs  may  be 
given  with  advantage  fnmi  first  to  last.     The  l)owels  must  1h»  active. 

The  question  of  trephining  the  craniunl  and  draining  the  meninges 
and  ventricles  hiis  received  favorable  consideration  in  those  cases  where 
deepening  coma  and  failing  circulation  point  to  increasing  intracranial 
pressure.     The  rc»sults  thus  obtained,  however,  are  not  encouraging. 

Quincke,  in  1891,  suggested  that  the  intracranial  pressure  could  be 
easily  relieved  by  puncturing  the  dural  sheath  of  the  lumbar  cord  with 
a  hollow  needle.  The  proceilure  has  since  been  widely  adopted.  Fur- 
bringer  ^  used  the  lumbar  puncture  one  hundred  times  in  eighty-six 
cases.  In  many  of  his  non-tubercular  cases  sugar  was  found  in  the 
spinal  fluid,  but  only  exceptionally  in  tubercular  meningitis.  The 
presence  of  pus  or  tubercle  bacilli  or  other  organisms  in  many  in- 
stances completed  the  diagnosis.  In  several  cases  in  children  a 
sinking  of  the  fontanel  showed  that  the  intracranial  pressure  was  re- 
duced. A.  Fraenkel  ^  has  noticed  the  optic  papillitis  diminish  and 
impn>vement  in  other  symptoms  afler  the  puncture.  The  writer  has 
observed  a  pulse  of  160  drop  twenty  beats  in  an  adult  upon  the  re- 
moval of  two  ounces  of  fluid.  As  a  means  of  diagnosis  it  has  a  pre- 
cise value  when  positive  findiujcrs  are  furnished,  but  therapeutically  has 
not  accomplished  much.  In  principle  it  seems  seductively  correct,  and 
in  a  disease  of  such  fatal  character  may  be  employed  in  suitable  cases 
»  *  Berlin,  klin.  Wochens.,"  April  1,  1895.  '  Ibid. 
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with  proper  surroundings  when  pressure  symptoms  are  marked.  Koplik^ 
contends  that  the  best  indication  of  intracranial  or  intraventricular  pres- 
sure is  furnished  by  a  hollow  percussion  note  obtained  over  the  squamous 
portion  of  the  temporal  bones.  The  operation  is  a  simple  one.  It  is  best 
performed  with  the  patient  in  a  sitting  position,  the  back  bent  well  forw-ard, 
thereby  opening  the  spaces  between  the  lumbar  spines.  Under  full  asepsis 
a  hollow  needle  of  one  and  one-half  millimeters  is  introduced  from  without 
inward,  about  an  inch  from  the  middle  line  between  the  third  and  fourth 
lumbar  spines.  This  level  is  below  the  cord.  The  fluid  at  first  usually 
flows  rapidly,  but  later  drop  by  drop  and  shows  the  influence  of  respiratory 
pressure.  The  amount  withdrawn  has  varied  from  a  few  drops  to  several 
ounces.     The  puncture  may  be  repeated  as  required. 

One  danger  of  lumbar  puncture  is  pointed  out  by  Jacoby,^  who  sug- 
gests that  where  the  meningitic  process  is  confined  to  the  cerebrum 
draining  by  the  lumbar  puncture  may  carry  the  infection  down  the  cord, 
and  thereby  extend  the  disease.  He  also  shows  conclusively  that  it  is 
impossible  from  the  lumbar  extremity  to  force  fluids  of  a  therapeutic 
character  into  the  arachnoid  spaces  above  the  cervical  region,  unless 
puncture  is  also  made  into  the  ventricular  space  of  the  brain,  when  the 
fluid  passes  very  readily  from  one  end  to  the  other  of  the  cerebrospinal 
meninges.  He  advocates  such  flushing  of  the  cerebrospinal  axis  by 
means  of  both  the  lumbar  puncture  and  a  small  trephine  opening  with 
drainage  from  the  lateral  ventricle. 

In  recovered  cases  treatment  is  directed  toward  building  up  the 
general  health.  Inflammatory  thickening  and  remaining  effusion  may 
perhaps  be  benefitc^d  by  iodid  of  potassium  and  mild  mereurial  courses^ 
Weakened  or  paralyzed  extremities  should  receive  careful  electrical  and 
massage  treatment  as  soon  as  the  active  febrile  stage  subsides.  All 
severe  physical  and  mental  fatigue  should  be  avoided  for  a  long  period* 
Exposure  to  the  sun  and  the  use  of  stimulants  will  be  found  especially 
detrimental. 

Chronic  Leptomeningitis. — Leptomeningitis,  as  already  men- 
tioned, is  occasionally  subacute.  This  form  may  become  chronic.  As 
the  result  of  alcoholic  excesses,  syphilis,  and  insolation,  sometimes  a  low 
grade  of  chronic  leptomeningitis  is  developed.  Post-mortem  examina- 
tion frequently  reveals  such  a  condition  which  may  have  been  unsus- 
pected during  life.  Among  the  chronic  insane  it  is  a  very  common 
finding  after  death.  Clinically,  except  in  the  syphilitic  form,  its  mani- 
festations are  very  uncertain  and  obscure.  Stiffness  of  the  neck  and 
persistent  slight  headache,  both  marked  by  exacerbations,  with  some 
tenderness  over  the  skull,  may  be  complained  of.  Undue  optic  and 
auditory  sensitiveness  usually  accompany  the  more  severe  periods  of 
headache.  All  causes  of  cerebral  congestion,  such  as  stooping  and 
muscular  or  mental  exertion,  cause  distress  and  intensify  the  headache. 

The  alcoholic  cases  are  the  least  well  marked.  A  low  grade  of  optic 
neuritis  may  be  present,  and  usually  disappears  if  the  alcohol  is  with- 
drawn. Slight  mental  cloudiness  or  delirium,  due  to  the  specific  action 
of  the*  poison  on   the  brain-tissue,   is  frequently  observed.     Multiple 

*  "Med.  Record/'  Sept.  29,  1906.  ^..^t^^^,  york  MedicalJournal,"  1895. 


TUBERCULAR  MENINGITIS,  89 

neuritis  and  other  indications  of  alcoholism  are  usually  present,  and 
often  quite  overshadow  the  meningeal  symptoms. 

The  syphilitic  inflammation  is  usually  circumscribed,  and  gives  rise 
to  local  symptoms.  It  will  be  fully  considered  under  the  head  of 
Syphilis  of  the  Nervous  System,  Part  VI. 

A  chronic  infantile  meninffUis  has  been  described  in  which  the  menin- 
geal involvement  is  confined  to  the  posterior  basal  fosssB  of  the  skull.  It 
may  last  from  a  month  to  several  years,  and  terminate  in  death  or  re- 
covery. Its  onset  is  sometimes  sudden,  and  has  been  shown  in  certain 
cases  to  depend  on  hemorrhage  about  the  medulla  and  pons.  In  other 
cases  it  is  of  gradual  development.  Palsies  are  rare ;  retraction  of  the 
bead  and  strabismus  are  common.  Through  damming  up  of  the  ven- 
tricular outlet,  hydrocephalus  may  be  induced. 


CHAPTER  III. 
TUBERCULAR  MENINGITIS. 

Tubercular  leptomeningitis,  basilar  menin^isy  acute  hydroceph" 
alusj  is  a  local  manifestation  of  the  action  of  Koch's  bacillus,  usually 
mo6t  intense  at  the  base  of  the  brain,  commonly  attended  by  distention 
of  the  ventricles,  almost  invariably  if  not  always  secondary,  and  practi- 
cally always  fatal. 

Etiologry. — The  pathological  process  in  this  form  of  meningitis  is 
clear  and  definite.  The  bacillus  of  tuberculosis  carried  to  the  meninges 
of  the  brain  by  the  vascular  system  finds  in  the  pial  fluid  and  the  perivas- 
<nilar  spaces  a  suitable  pabulum  and  an  excellent  breeding  ground.  In  the 
great  majority  of  cases  a  primary  focus  of  tubercular  infection  is  found  in 
other  organs.  The  absolute  exclusion  of  such  original  disease  is  practi- 
cally impossible  in  the  few  remaining  cases  where  it  is  not  readily  discov- 
ered. It  has  been  suggested  that  infection  might  reach  the  cranial  contents 
by  way  of  the  nasal  vault  and  cribriform  openings.  This  can  not  l)c  denied, 
but  seems  improbable  and  lacks  confirmation.  Though  tubercular  infec- 
tion of  the  soft  brain-coverings  may  occur  at  any  age,  the  years  of  life 
between  two  and  ten  show  an  overwhelming  proportion  thus  affected. 
Before  the  age  of  six  months  and  in  advanced  years  it  is  practically 
unknown.  It  gradually  diminishes  after  the  age  of  ten  and  is  infre- 
quent after  thirty-five.  The  other  etiological  factors  are  those  that  are 
conunon  to  all  tubercular  processes.  Heredity,  both  tubercular  and 
neurotic,  has  a  significance.  Urban  populations,  conditions  of  crowd- 
ing, winter  and  spring  (the  seasons  of  exposure  and  ]x>or  ventilation), 
depressing  influences,  deprivation,  and  tubercular  contamination  are  in- 
cluded in  the  list  of  predisposing  and  exciting  causes.  Traumatism 
may  induce  a  tubercular  meningitis  perhaps  by  reducing  the  resistive 
factor  in  the  tissues  that  stays  the  bacillary  invasion.  At  any  rate,  it 
is  a  common  observ^ation  that  spinal  and  head  injuries  in  themselves 
rather  trifling,  are  followed  by  the  disease  in  numerous  instances. 

Pathological  Anatomy. — Upon  opening  the  skull  and  reflecting 
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the  dura,  hardly  any  inflammatory  action  is,  as  a  rule,  to  be  seen. 
The  arachnopia  is  sometimes  a  little  lacking  in  luster  along  the  course 
of  the  main  cerebral  arteries.  At  the  base,  however,  the  morbid  picture 
is  comparatively  uniform  and  striking.  At  the  arterial  circle  of  Willis, 
extending  along  the  basilar  furrows,  between  the  peduncles  and  the 
pons,  covering  the  interpeduncular  space,  and  especially  marked  in  the 
Sylvian  fissures,  is  a  thick,  almost  gummy  exudate,  dotted  with  small 
masses  of  a  dirty  whitish  color.  These  are  tubercles  in  various  stages  of 
development  or  degeneration.  They  frequently  dot  the  pia  on  the  lateral 
aspects  of  the  bniin  and  sometimes  reach  to  the  vertex.  They  are 
always  grouped  near  the  blood-channels  and  vascular  spaces,  through 
which  evidently  the  infecting  organism  reaches  the  meninges. 

The  exudate,  often  of  a  clear,  jelly-like  consistence,  is  frequently 
turbid,  grayish-yellow,  and  not  rarely  purulent  or  even  greenish.  It  is 
found  in  greatest  quantities  at  the  base,  but  ascends  with  the  cerebral 
vessels  along  the  pial  spaces,  filling  the  sulci  and  interlobular  grooves. 
It  travels  down  the  perivascular  sheaths  into  the  cortical  substance,  and 
invades  the  ventricles  through  the  transverse  fissure.  The  inflammation 
is  here  propagated  to  the  ventricular  ependymal  lining,  resulting  in  a 
great  increase  of  fluid,  with  dilatation  of  the  ventricles  and  a  condition 
which  early  gave  to  this  disease  the  distinctive  name  of  dcute  hydro- 
cephalus. This  feature  is  seldom  wanting  and  may,  by  pressure,  cause 
marked  flattening  of  the  convolutions. 

The  granular  tubercles,  usually  visible  at  a  glance,  sometimes  require 
a  little  search.  If  the  pia  be  stripjKxl  off  and  floated  in  a  little  clear 
water,  the  tuhon^h^s  can  be  much  more  rt»adily  distinguished.  They  are 
grouped  about  the  arterioles  or  disseminated  along  the  larger  vessels  in 
patches  and  small  masses,  which  may  rarely  unite  to  form  a  continuous 
covering  for  wide  areas  of  the  brain-surface.  They  present  the  variations 
which  mark  tubercles  elsewhere,  depending  upon  their  age  and  develop- 
ment or  disintegration.  Microscopically,  they  are  often  found  to  occlude 
the  perivascular  spaces,  giving  rise  at  times  to  small  softenings  and 
hemorrhages,  which  occasionally  attain  sufficient  proportions  to  explain 
the  focal  symptoms  that  may  have  been  clinimlly  manifest.  These 
infarcts  are  usually  found  in  the  basal  ganglia  and  the  cerebral  peduncles. 
The  perivascular  extension  of  the  inflammation  determines  more  or  less 
cerebritis,  and  when  the  pia  is  removed  it  often  decorticates  the  brain  in 
consequence  of  the  soft  adhesions  that  have  formed.  Infrequently  there 
are  slight  adhesions  between  the  pia  and  dura. 

In  a  large  proportion  of  cases  of  tubercular  meningitis  the  spinal  cord 
is  also  invaded.  The  meninges,  meningeal  vessels,  and  the  cord  itself 
present  features  analogous  to  those  found  within  the  cranium.  The  exu- 
date is  most  marked  in  the  anterior  and  posterior  grooves  of  the  cord, 
and  the  meningeal  changes  are  always  greater  on  the  dorsal  surface. 

Tubercular  meningitis  presents  varieties  in  which  the  pathological  find- 
ings are  most  marked  at  the  vertex.  This  Ls  so  rare  that  the  disease 
was  formerly  known  and  described  simply  as  basilar  meningitis.  Occa- 
sionally a  circumscribed  tubercle  or  a  tubercular  mass  gives  rise  to 
symptoms  of,  and  constitutes,  an  intracranial  tumor.  Again,  the  men- 
ingeal involvement  is  only  a  part  of  disseminated  miliary  tuberculosis, 
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appearing  at  once  in  the  hem],  lun^s,  intestines,  peritoneiuii,  nml  aWo- 
tninal  parenchymatous  organs.  In  these  ctise^?^  while  all  the  pial  strutv 
tare»  are  the  seat  of  graniiliir  tuUerch's,  they  are  nmst  jirofose  alnn^  the 
Tasoular  mute:^,  Oniinarily,  thry  are  not  atteiKl<"<l  with  rnueh  exmUi- 
tion  and  brain  sym[)toms  may  be  «juil<^  Uiekin^f  (hiring  life. 

Sacierioloffi4jalttf  the  tubercle  bacillus  of  Koch  is  always  found,  and 
nsttally  is  pre^^ent  alone.  8r?condanr*  mixed  infections  are  extn^rjicly 
ntre  and  purely  adventitious.  A  t^ise  has  bt^m  met  in  which  the 
pneuni<)tH)ceus  was  also  present  Primary  lubereular  jjmcci^ses  in  *>tliier 
organti,  as  in  the  serous  sacs,  the  lunir^,  the  intestines,  tiie  !neAsent<ny,  the 
mediastinum,  or  the  genito-urinary  tract,  are  cnmraonly  found.  A  single 
caseous  mediastinal  gland  hiis  served  as  the  start iog-puint  for  the  me- 
ning<*al  IntVction. 

Symptoms. — Tlie  onset  of  tubercular  meningitis  is  iasidious  and  its 
cour^  protraetcih  Cases,  however,  manifest  wide  variations.  Tlie  typi- 
tad  ca:^'S  occur  in  ehildbHxL  Those  occurring  later  in  life  are  usually 
preoede<l  by  well-marked  tulKTeuiar  disease  to  wliich  tlic  meningeal  cum- 
plication  is  added  in  a  natural  order.  Obildren,  un  the  otlicr  hand,  fre- 
quently pre:^:*nt  an  anti'cedem  ap[>eai^nce  of  g«xMl  health,  the  j^rimaiy 
focus  of  disease  liaving  been  so  insignificant  as  to  produce  no  notable  V 
I5yitipt*»ms,  Tlicy  l>ecnme  pt»evisli,  fretful,  and  out  of  scirts.  Apjietite 
and  sleep  arc  <lislurbcd.  After  a  we€'k  or  two  of  prodruinal  malaise 
with  perhaps  a  liltlc  beadiiefie,  an  *X'casinual  vomiting  spell,  and  slight  J 
febrile  di.Nturbance,  they  are  noticed  tu  be  ajiathetic,  tlicn  distinctly  ■ 
drowsy,  and  later  stnpiRius.  If  disturlxnl,  they  complain  of  head- 
ache or  manifest  di^'omtVirt  an*l  may  vomit.  The  triad  of  symptoms — 
hecidnchr,  rontititu/y  and  emi^flpaiimi — tolhiwing  a  more  or  le.ss  protracted 
period  of  maiais<\  which  amy  rarely  extend  over  months,  marked  l)y 
general  physical  deteriomtion  and  often  by  great  htss  of  flesh,  has  serious 
signilicance.  The  stu|H>rous  repose  is  ottcn  pie  reed,  but  not  bmken,  by 
a  sharp  ery  of  pain,  the  hiidroPcphalU*  crij^  wbicli  in  s4jme  cases  is  fre- 
qui*nt  and  distri^ssing.  It  is  apparently  due  to  the  hea<l-pain.  There  is 
retraction  of  the  head  with  nic)re  or  less  rigiflHif  of  the  neck,  and  the 
entire  spine  may  be  fixed.  Slight  opisthotonos  iscimimon.  Thetliighs 
are  flexed  on  the  tnmk,  tlie  leg>^  on  the  thighs,  tlie  abdomen  bn^mies  more 
and  more  retraettil,  and  finally  pres^*ntfr  the  scaphoid  or  Ixuit-sliaped  hol- 
lowing that  is  classical.  The  masticatory  mnsrh-s  sometimes  are  simi- 
larly stiffened,  and  the  Kernig  symptom  of  rigidity  of  the  knee  when  the 
hip-joints  are  flext^l  is  usually  present. 

The  (auhn-trfirxrj<y  s<»metimes  indistinct,  are  (jftcn  inereasi-d  at  first 
and  gradually  diminish  as  the  depression  and  stujior  develop.  The  t'ornF- 
Uiruf  continues  at  intervals  and  is  of  the  eerebnd  type,  unattended  by 
evidence  of  gastric  disturbance.  Tl»e  iemperatHre ^i\mu^\\  fii^kie,  usually 
■  shows  an  evening  elevation.  It  is  nirely  extremely  high  until  the  tatal 
Ptermi nation  of  the  disease,  when  it  attains  im""  to  105°  F.,  or  even 
more,  but  from  101°  to  102.5'^  is  frerpiently  seen,  OcciLsiynally  it 
drops  below  the  normal  and  may  show  considerable  variation  in  the 
oonrse  of  an  hour. 

The  rmpiraiion  is  not  notably  disturbtKl  until  stuporous  or  comatose 
conditioQS  obtain,  when   it   is   irregular,   sighing,   slowed,   and   ol    the 
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Cheyne-Stokes  variety ;  but  Simon  ^  asserts  that  from  the  first  there  is 
a  lack  of  harmony  in  the  respirator)'  movements  of  chest  and  diaphragm. 
The  puke  then  becomes  much  altered.  It  is  slowed,  often  irregular,  and 
just  before  death  becomes  uncountably  frequent.  It  is  in  tubercular 
meningitis  especially  that  the  dissociation  of  pulse,  temperature,  and 
respiration  is  found.  Its  diagnostic  value  is  great.  Thus,  when  the 
temperature  exceeds  100°,  the  pulse  may  show  a  subnormal  rate,  and 
the  respiration  be  slow  or  rapid. 

As  the  lesion  is  usually  basilar,  involvement  of  cranial  nerves  is  the 
rule.  SigfU  is  often  dimmed,  and  the  ophthalmoscope  demonstrates 
changes  in  the  fundus-picture  in  a  majority  of  cases.  Simple  hyper- 
emia, marked  congestion,  and  papillitis  may  be  expected.  Of  pathogno- 
monic importance  is  the  not  infrequent  presence  of  tubercles  in  tlie 
retinal  or  choroid  tunics.  Very  early  there  is  disturbance  of  the  third 
nerve  in  the  form  of  pupillary  inactivity  and  a  tendency  to  miosis,  which 
later  gives  way  to  wide  dilatation.  Squires  ^  describes  a  rhythmical  di- 
latation and  contraction  of  the  pupils  caused  by  extending  and  flexing 
the  head.  As  the  head  is  bent  backward  the  pupils  slowly  dilate  and 
again  contract  when  the  head  is  brought  forward,  the  pupillary  variation 
being  proportionate  to  the  amount  of  flexion  and  extension.  Strabismic 
deviations  of  the  eyes,  or  fixity  of  the  globes,  should  be  carefully  sought 
for.  In  older  patients  diplopia  is  frequently  noted.  A  strong  convergent 
upwanl  squint,  drawing  the  pupils  almost  to  the  inner  canthus  and  turn- 
ing the  globes  well  up  is  usual  in  deep  coma.  The  facial  nerve  is  rather 
frequently  affected  with  a  corresponding  paretic  condition  of  the  face. 
Deviation  of  the  tongue,  pharyngeal  and  laryngeal  distress,  mark  the  im- 
plication of  the  posterior  members  of  the  cranial  group.  The  mental  state, 
aside  from  the  stupor,  is  one  of  confusion,  often  marked  by  moderate  de- 
lirium. When  the  patient  is  roused  or  is  able  to  respond  he  resents  all  in- 
terference. Rapid  emaciation  attends  the  progress  of  the  disease.  Sphino^ 
teric  control  is  not  ofl«n  disturbed,  except  that  in  the  comatose  state  the 
bladder  and  bowels  act  automatically,  and  their  contents  are  uncon- 
sciously voided  under  the  patient.  Retention  of  urine,  however,  is 
sometimes  noted  and  persistent ;  obstinate  constipation  is  the  rule  unless 
intestinal  tuberculosis  causes  diarrheal  discharges. 

Vasomotor  disturbances  are  manifest  in  flushes  and  pallor,  which 
frequently  succeed  each  other  rapidly  or  apj)ear  side  by  side  on  face 
and  trunk  in  peculiar  distribution.  The  taeJie  cerebraJe  is  present.  The 
persistence  and  intensity  of  the  streaks  on  the  sldn  and  the  ease  with 
which  they  are  produced  give  some  significance  to  a  phenomenon  ob- 
served in  many  unallied  conditions. 

Cbrwukions  sometimes  open  the  sequence  of  acute  manifestations,  but 
more  often  appear  later ;  very  rarely  are  they  entirely  absent.  Due  in  large 
part  to  the  irritation  of  the  bulbar  region,  they  are  usually  generalized 
and  protracted.  Convulsive  twilchingSy  especially  in  the  face  and  hands, 
indicate  the  extension  of  the  irritation  onto  the  lateral  aspects  of  the 
brain.     By  localized  disturbances  in  the  motor  cortex,  spasm  of  a  Jack- 

»  "  La  France  MM.,"  March  29,  1895. 
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eonian  vSmety  may  bo  iuducecl,  SimilarlY  i>iiresis  is  often  found,  which 
taay  be  liXialiJied.  In  case**  of  protracted  ujiset,  NJtuc  wavering  in  tlie 
gait^  or  even  marked  staggering  and  clumsiness,  are  of  the  same  signiii- 
cance* 

After  a  variable,  active  ]X»riotl  of  a  few  days,  a  week,  or  even  longer, 
a  marked  ranlssion  of  the  sstupu*,  e<jiivnlsi<)iis»  Vfiinitin|r,  and  other  signs 
of  active  disease  is  usimily  uoted.  It  is  trnjueutly  folluwed  by  a  period 
of  vacillating  improvement  that  only  too  often  gives  f:dse  hope  and  ill- 
foundeil  security.  After  a  number  of  OHcillations,  in  some  of  which 
the  patient  may  scx^m  to  UnwU  tlie  border-hind  t>f  cnniplete  relief,  tlie 
dt-^ea^^  again  takes  up  its  course  to  a  iiital  tenniuutiMii,  Sneh  remis- 
sions may  last  fn>m  one  moat  I)  to  a  year,  ^  autl  terminate  with<»ut  cause, 
or  apfjarently  as  the  result  of  a  fall,  shock  or  iutoreurrent  sliglit  illness. 
All  the  symptoms  f»f  depression  reappear,  the  eouiu  iuteiisiHes,  the 
pressure  indications  increase,  the  temjierature  runs  up,  stertur  cuur^  on, 
the  puis*'  is  inonlinately  acrelemted,  ami  death  i'mni  i-espirattiry  or  car- 
diac failure  closes  the  scene^  often  attendcil  !>y  t*<jovulsic»ns,  due,  J3er- 
ba|xs,  i<>  the  asphyxiatt»<l  blotwi  state.  Oceasionally  a  stnjKirous  or  even 
comatose  condition,  histiug  days  ujid  wwks,  may  precedt*  tlie  fatal  ter- 
mination. Spinal  mfmpioinii  are  ci»mnii>n.  Tljc  ri^ddity  of  tlie  Imek 
and  lower  extremities,  and  great  tenderness  along  the  spine  and  ov^er 
the  skin,  indicate  spina!  involvement ;  but  the  overwhelming  cerebral 
side  iif  tlie  disease  usually  obscures  the  less  strongly  marked  features  of 
oordal  extension. 

Course. — A  disease  markeil  by  sneh  pn3nounce<l  variations  of 
intensity,  and  even  of  load iza tit »n»  necessarily  [rn^seuts  a  lack  of  uni- 
formity in  its  course  and  duration.  Most  frequently  it  is  suhaente. 
Rare  cases  reach  a  iUt;d  lerniinatiou  in  a  week  f>r  ten  days  aftt^r  the 
onset  of  marked  symi»toius.  On  ti*e  other  hand,  the  prodromal  stage 
may  extend  over  weeks  and  months,  witli  remissions  of  all  symptoms  at 
intervals.  Again,  tlic  roid-i>eri«)d,  marked  by  fluelnation,  may  pnjtract 
the  disease  for  days  and  weeks.  Ordinarily,  the  malady  presents  four 
&irly  markf*tl  eliui<_'id  stages:  (1)  Tlie  proilronial  perioil,  of  indrftiiite 
length  ;  (2)  the  period  of  irritation  and  excitement,  varying  fniiu  a  i^w 
days  to  a  week ;  (3)  the  period  uf  cjseillation,  lasting  about  as  long,  and, 
finallr,  (4)  the  |ierio<l  of  marked  depn^ssiou,  at  tender  1  Ijy  paralytic 
features,  dee|)ening  coma,  and  death.  This  refers  principally  to  the 
disea^  as  it  occurs  in  child  In  kk].  Tooth  noted  an  average  duration  of 
fourteen  days  in  29caBes\of  which  the  shortest  was  of  five  and  the  longest 
thirty-three  days;  yet  exceptional  cases  run  through  many  months.  In 
ailults  it  is  likely  to  run  a  mot^  varied  and  protracted  course,  and  in  the 
rare  senile  cases  it  often  provokes  but  insi^iiifii  ant  dist  urban  res. 

The  diagnosis  is  avowedly  difficult.  In  the  prodromal  period  it  is 
never  pt>,-itive.  When  dmwsiness,  lieaduche,  vi uniting,  an*!  constipa- 
tion arc  fouiMl  following  a  week  or  mr»re  of  malaise  and  |>etulan(*e,  the 
meningeal  ehanict^'r  of  the  troul>le  would  be  pertinently  suggt^sted. 
Tiic  detet*tion  of  a  primary  tubercular  process,  or  of  tubercles  in  the 
retina,  b  a  practical  contirmation  uf  the  tliagnosis.  Strong  hereditary 
tendency  to  tuberculosis,  and  more  emphatically  a  lamily  histt>ry  of 
'  L'Hote,  ^*TliL^^'  de  Lillf/'  11*04. 
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several  eases  of  tu]>ercular  meningitis,  would  raise  a  strong  presump- 
tion, when  attended  by  the  cerebral  triad,  headache,  vomiting,  and  con- 
stipation, that  tubercular  meningeal  infection  had  taken  place.  Con- 
tinued exposure  to  tubercular  infection  has  some  significance.  The 
differential  diagnosis  from  acute  meningitis  depends  principally  on  the 
subacute  onset  and  lower  grade  of  intensity  of  all  the  symptoms  in  the 
tubercular  variety.  This  is  manifestly  indefinite,  and  clinically  the  two 
forms  of  meningitis  can  not  always  be  distinguished.  Quincke's  punc- 
ture furnishes  a  practical  test.  The  bacillus  tuberculosis  is  found  in 
the  spinal  fluid  in  about  four-fiflhs  of  the  tubercular  cases.  In  other 
cases  the  presence  of  the  pneumococcus  or  of  pus  has  made  a  differen- 
tial diagnosis  possible.  It  is  probable  that  observations  of  the  opsonic 
index  may  be  of  some  diagnostic  importance  here,  as  in  pulmonary'  and 
other  wide-spread  tubercular  processes. 

Progrnosis. — Practically  the  only  hopeful  point  in  prognosis  is  the 
possibility  of  a  mistaken  diagnosis.  A  few  undoubted  cases  of  tuber- 
cular meningitis  have  recovered,  and  the  post>-tubercular  lesion  has  been 
found  after  deatli  from  subsequent  and  unrelated  causes.  Dr.  G.  Fut- 
terer,^  formerly  assistant  to  Rindfleisch,  relates  a  case  in  which  tubercu- 
lar meningitis  had  been  diagnosed  by  Prof  Leube.  Five  years  later 
calcareous  tubercles  were  found  in  the  spinal  meninges.  Henoch, 
Pollitzer,  Freyhan,  and  Avanzino^  also  report  cases  tliat  have  a  simi- 
lar bearing.  Their  extreme  rarity  hardly  invalidates  the  rule  of  fatality. 
Owing,  in  some  cases,  to  the  difficulty  of  a  differential  diagnosis,  the 
physician  should  always  maintain  a  margin  of  reserv^e.  This  is  par- 
ticularly important  in  the  oscillatorv'^  period  of  the  disease,  when  appar- 
ent recovery  may  be  most  deceptive. 

Treatment. — The  same  general  management  and  care  should  be 
employed  as  in  acute  meningitis.  Actuated  by  the  beneficial  results  of 
iodoform  injections  in  tubercular  joint-disease,  in  Germany  inunctions 
of  the  shaven  scalp  with  the  same  medicament  have  been  warmly  advo- 
cated. They  may  be  tried.  All  are  united  on  the  use  of  calomel  in 
small  repeated  doses.  The  mercurial  not  only  is  the  best  agent  against 
the  constipation,  but  may  have  some  effect  upon  the  inflammatory  process 
within  the  skull.  The  extreme  tendency  to  rapid  emaciation  suggests 
the  most  careful  and  persistent  efforts  to  maintain  the  nutrition  by  every 
possible  means.  When  the  stomach  is  intolerant,  rectal  alimentation 
may  be  employed  and  cod-liver  oil  inunctions  are  useful.  Digestion  can 
sometimes  be  assisted  by  ])eptonizing  and  predigesting  the  food.  Stim- 
ulation by  whisky  or  a  good  wine  is  importont  in  the  later  stages. 
During  the  period  of  excitement  sedatives  are  required.  In  children 
the  bromid  of  potassium  is  a  useful  remedy.  It  frequently  controls 
the  headache  and  reduces  the  convulsive  tendency.  The  action 
of  the  potassium  salt  in  producing  arterial  contraction  is  increased 
by  the  addition  of  chloral,  which  may  be  profitably  combined  with 
it.  Applications  of  ice  or  the  cold  coil  to  the  head  seem  at  times  to 
give  some  comfort  and  relief  from  pain.  Antipyretics,  aside  from  fre- 
quent gentle  sponging,  are  rarely  indicated  and  usually  do  no  good. 

*  ** Chicago  Medical  Recorder,"  June,  1895. 
»  "Rif.  Med."  Aug.  20,  1903. 
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The  hot  bath  of^n  effectually  controls  the  convulsions.  Of  late  the  value 
of  drainage  or  mere  exploration  of  the  peritoneum  in  tubercular  infec- 
tion of  that  cavity  has  turned  attention  to  the  possible  value  of  a  similar 
procedure  in  tubercular  meningitis.  Some  of  these  cases  have  been 
drained  and  the  ventricles  tapped  with  alleged  temporary  improvement. 
Quincke's  lumbar  puncture,  which  certainly  reduces  intracranial  pressure 
and  removes  the  fluid,  has,  in  the  cases  reported  by  Strahan,  been  fol- 
lowed by  recovery  once.  As  a  fatal  ending  is  the  only  reasonable  expec- 
tation, when  the  diagnosis  has  been  confirmed  by  the  lumbar  puncture, 
the  injection  of  iodoform  emulsions  or  other  solutions  within  ^^  spinal 
and  cranial  dura  may  be  attempted  with  propriety.  Serum  treatment  to 
improve  the  opsonic  condition  may  be  properly  employed. 


CHAPTER  IV. 

DISEASES  OF  THE  FIRST  AISTD  SECOND  CRANIAL 

NERVES. 

Diseases  of  cranial  nerves  are  broadly  divided  into  those  which  affect 
the  cortical  centers,  those  which  involve  the  nuclei,  and  those  which 
involve  trunks  and  peripheral  portions.  The  peripheral  nerves  extend 
from  the  nuclei  to  the  ultimate  distribution  of  their  fibers.  A  part  of 
their  course  lies  within  the  mass  of  the  brain  itself.  While  the  peripheral 
portion  of  a  cranial  nerve  may  suffer  independently  of  its  nucleus,  injury 
to  the  nuclear  center  is  always  followed  by  degeneration  in  the  periph- 
eral part  It  is  not  unusual  for  a  peripheral  nerve  to  be  singly  injured 
by  traumatism,  or  even  by  disease,  but,  owing  to  the  close  anatomical  and 
physiological  relations  of  the  cranial  nuclei,  the  medullary  centers  are 
rarely  individually  diseased.  Very  often  nuclear  disease  of  the  cranial 
ner\'es  is  but  a  portion  of  a  more  general  nervous  malady.  The  suc- 
cessive nuclear  centers  in  the  medulla,  along  the  floor  of  the  fourth 
ventricle,  under  the  aqueduct  of  Sylvius,  and  on  the  posterior  wall  of  the 
third  ventricle,  constitute  the  upward  prolongation  of  the  spinal  gray 
matter.  They  may  be  involved  with  the  spinal  centers  at  the  same 
period  or  at  varying  stages  of  a  given  general  malady.  The  peripheral 
parts  of  the  cranial  nerves  also  participate  in  the  general  diseases  which 
affect  the  spinal  nerves  and  react  similarly  to  infectious  and  poisons. 
The  analogy  of  the  last  ten  cranial  pairs  to  the  spinal  nerves  should  be 
clearly  apprehended.  The  olfactory  and  optic  nerves  react  more,  as 
does  the  brain  proper.  They  are,  in  fact,  portions  or  lobes  of  the  brain. 
To  a  less  degree  the  same  is  true  of  the  auditory  nerve. 
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Diseases  of  the  Olfactory  Nerve. — The  exact  cortical  origin  of 
the  olfactory  nerve  is  not  known.  Its  pathway  in  the  brain  is  not 
clearly  traced.  Its  disturbance,  usually  considered  of  slight  importance, 
is  often  overlooked.  Ordinarily,  the  olfactory  cortical  center  is  assigned 
to  the  uncinate  gyrus,  or  near  by,  in  the  cornu  ammonis  in  the  floor  of 
the  lateral  ventricle.^  Certain  cases  of  epilepsy  in  which  an  aura 
referable  to  the  sense  of  smell  was  noted  have  presented  post-mortem 
evidences  of  disease  of  the  temporosphenoidal  lobe  near  to  or  involving 
the  uncinate  convolution.  The  same  is  true  of  some  cases  of  mental 
disease  marked  by  hallucination  of  smell.  It  seems  probable  that  the 
olfactory  nerve  is  represented  on  both  sides  of  the  brain. 

A  loss  of  smell  on  the  side  opposite  to  a  lesion  in  the  posterior  por- 
tion of  the  internal  capsule  has  been  noted  by  F6r6  ^  and  confirmed  by 
others.  Usually,  however,  the  lesion  is  on  the  same  side  of  the  brain, 
and  involves  the  olfactory  tract,  the  bulb,  or  the  nervous  filaments, 
which  are  distributed  to  the  nasal  vault  through  the  cribriform  plate  of 
the  ethmoid.  Disease  of  the  middle  cerebral  artery  near  its  origin  from 
the  circle  of  Willis  may  cause  loss  of  smell  in  the  corresponding  nos- 
tril. This  is  probably  through  injury  to  the  brachia  of  the  olfactory 
tract.  Basilar  fracture  often  destroys  the  nerve  at  the  cribriform  plate. 
In  such  cases  the  loss  of  smell  is  an  important  localizing  fact  Local- 
ized meningitis,  caries  of  bone,  tumors,  or  abscesses  may  have  the  same 
effect.  Hydrocephalus  may  seriously  compress  these  nerves.  It  has 
been  claimed  that  tumors  situated  in  distant  parts  of  the  brain  provoke 
neuritis  in  the  olfactory  tract  similar  to  the  optic  neuritis  usually  asso- 
ciated with  encephalic  neoplasms.  In  old  age  the  olfactory  bulb  atrophies 
and  the  sense  of  smell  diminishes.  In  hysteria  smell  may  be  entirely  abol- 
ished. This  may  be  a  bilateral  condition  and  exist  practically  alone, 
but  is  usually  unilateral  and  confined  to  the  hemianestlietic  side  of  the 
body.  Gowers  mentions  some  cases  in  which  the  recognition  of  certain 
odors  alone  was  lost.  Overstimulation  of  the  sense  of  smell  will  para- 
lyze it,  and  the  loss  may  be  permanent.  Ordinarily,  a  strong  stimulation 
for  three  or  four  minutes  so  blunts  the  sense  that  it  no  longer  recognizes 
the  particular  odor,  but  recovers  itself  in  about  a  minute.  Continued 
exposure  to  strong  odore  usually  result  in  permanently  diminishing  this 
8]>ecial  sense.  Oversonsitiveness  is  occasionally  noted  in  neurotics,  and 
can  be  cultivated.  The  blind  and  those  who  taste  tea  or  inspect  certain 
articles  of  commerce  gain  great  sensitiveness  in  this  way.  Finally,  the 
olfactory  bulb  may  be  congenitally  wanting. 

The  progrnosis  in  loss  of  smell  from  disease  of  the  olfactory  nerve  is 
usually  bad.  It  depends  on  the  cause  in  a  given  case.  Catarrhal  nasal 
conditions,  fifth-nerve  disturbance,  and  hysteria  must  be  ruled  out.  The 
use  of  faradism  is  said  to  have  done  good  in  a  few  cases.  It  is  applied 
to  the  mucous  expanse  over  the  turbinates,  and  is  very  painful.  Snuffs 
containing  strychnin  or  quinin  may  be  tried.  Oversensitiveness  is  con- 
trolled by  morphin  or  cocain,  but  their  use  is  attended  by  the  danger 
of  setting  up  an  incorrigible  habit. 

^  Zuckerkandl,  ''  Ueber  das  KiechsceDtruin. "         *  **  Arch,  de  Neurologic,"  1885. 
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Diseases  of  the  Optic  Nerve.— The  Visual  Tract. — Only  tlie 
infinitely  short  fibers  lietween  the  layer  of  nnh  and  rones  and  the  retinal 
nerve-i*eUri  c-an  pro[>erly  be  ^iilkxl  peripheral  optic  ner\'es.  The  retro- 
ocular  bundles  that  are  named  i^ptic  oerves  by  ana  torn  ii=its  react  to 
injury-,  as  do  other  eerebnil  eooiiecttng  tracts.  Like  them,  if  <lividotJ 
they  never  unite,  while  peripheral  nerves  unite  readily  under  proper 
eonditionjs. 

The  term  optic  nerve,  with  this  umlei'>^tandin^,  will,  however,  be 
UBcd  as  onJinarily  accepted*  Tlie  retina  is  niaile  up  of  two  lateral 
halvei^  supplied  from  corrcsjx^ndinor  sides  nf  the  liniin,— that  is  to  say, 
the  right  half  of  each  retina  is  in  anatumieal  eHoneetiun  with  the 
riglit  cerebral  hemisphere  and  tlie  left  half  of  wich  retina  with  tlie  left 
hemisphere.  At  the  macula  lutea,  or  jwint  of  greatest  visual  activity, 
these  halves  overlap.  This  centni!  part  of  the  retina  is  thereby  abun- 
<la n tly  su ppl ie<l  from  Iw t h  1 1 e n li s|  ih e  re s.  A s  t  h e  \ y rid  tj^ e  o f  t h e  n <  »se  c u is 
oflT  much  liu^ht  that  would  enter  the  pupil  from  that  direction,  the  tenipoml 
or  outer  halves  of  the  retina?  are  rendenHl  in  part  functionally  inactive 
and  their  afferent  fibers  are  less  in  number.  The  optic  nerve  in  cunse- 
quenee  contains  many  more  Abel's  for  the  inner  than  for  the  outer  halves 
of  the  eye-jjn»unds. 

At  the  chiasm  in  man  a  |Kirtial  ilecussation  takes  place.  The  larger 
number  of  fibers,  tlaose  in  relation  w^ith  tlie  inner  or  nasal  halves  of  tlie 
retuMe,  enm^  to  the  opposite  side.  Those  from  the  tempnral  halves  of 
the  retin«B  ims^.n  backwanl  on  tiie  same  side*  At  this  point  a  number  of 
fibei^  enter  the  ^ray  matter  in  the  fl<Mjrof  the  third  vcntriele.  Back 
of  the  chiasm  tlie  tcmpoml  fibers  of  the  right  eye  are  aceuuipauicd  by 
the  nasal  fillers  of  the  left  eye,  and  they  together  make  up  the  right  optic 
tract •  1  n  other  won! s,  1 1 1 e  r i ^ h t  opt  ic  t n u 't  con t a i  n s  a  11  t !  ic  fi  1  »ers  go i  n g 
to  the  right  halves  of  Iwith  eyeballs.  It  is,  then,  clear  that  while  division 
of  an  optic  nerve  causes  absolnte  l)lindness  of  one  eye,  division  of  fjne 
optic  tract  would  prtxluec  half*l»lintlness  of  the  ctjrresjMjuding  sides  of 
both  retinje.  This  would  manifest  itself  in  blindness  in  the  opposite 
hah'es!?  of  the  visual  fields,  hemkinopth,  uwing  to  the  fact  that  ubliijue 
rays  of  light  entering  the  pupil  im[>inge  on  tlie  ujijkiswI  jKirtion  of  the 
retina,  A  glance  at  figure  2J>  will  make  this  clear.  Owing  to  the 
feet  that  the  mainila  has  a  diKible  supply  the  l»eniianoj>sic  field  always 
sbo^s  an  indenture  at  the  fixing  point.  In  such  cases  direct  vision 
may  not  be  impairetl  in  acuity,  so  thoniughly  is  each  ma<Mda  supplied 
by  both  hemispheres.  The  dividing  line  between  tlie  half-fiehls  in  a 
hemianopsic  eve  is  practicallv  vertical,  but  may  incline  one  way  or  the 
other  to  a  slight  extent  in  various  individuals. 

Injur)' dividing  the  chiasm  longitudinally  woidd  cutoff  all  the  fibers 
to  both  nasal  halves  of  the  retinte  and  pnwlncc  double  hemianopsia, 
marked  by  blindness  for  all  objects  to  the  right  for  the  right  eye  and 
all  objects  to  the  left  for  the  left,  eye.  Enlargement  of  the  pituitary 
gland  or  pressure  thn>iigh  the  flo<:ir  of  the  third  ventricle  may  cause 
this  result. 

In  extremely  rare  instances  a  bilateral  blindness  in  the  nasal  fields 
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is  caused  by  symmetrical  lesions  in  the  optic  nerves.     This  condition 
has  been  usually  attributed  to  bilateral  lesion  of  the  outer  portions  of 


Fig.  29.— Diagram  of  visual  paths  (after  Starr). 


the  chiasm,  but  at  this  point  the  crosse<l  and  direct  fibers  are  inter- 
mingled (see  Fig.  29  A),  and  Shoemaker  ^  insists  that  the  process  is  due 
to  neuritis  invading  the  optic  nerves  symmetrically  by  way  of  the 


•*•■*-  Crossed  filers. 
3  3    Uncrossed  fibers. 
XsXl    Uncrossed  fibers  of  papillo-macular  bundle. 

Fig.  29  A.— Diagram  of  the  optic  chiasm,  from  Wilbrand  and  Sfinger  (after  Henschen). 


fibrous  septa.     These  are  quite  uniform  anatomical  structures,  as  shown 
by  Wilbrand  and  Sanger. 


1  **N.  Y.  Med.  Jour.,"  Feb.  4,  1905. 
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The  optic  tract  pass^ing  backwanl  enoircles  tlii'   rims  rrreiir!    iiiid 
enters  tlw?  geniculate  txxlie!?.,  ihe  anterior  corpus  ipiailn^eiuiuum,  uml 
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iMn  io  both  tHtiipoml  fivUU  in  a  case  of  mcrottiegftHa  due  to  iajurj  of  the  ebiaim  hj 
piiuiUrf  eiiUrgi*iucnt    The  uiu«l  fieUis  ftre  «Uo  tvnirvcteJL 


the  Optic  thalamus  of  the  same  side.  From  tliese  gtiu^'Iiiiuic  Ixwlies 
fibers  tlieii  jmi^s  outwanl  iiii<l  buekwanl  arouml  the  posterior  horn  of 
the  lateral  ventricle,  to  ciul  in  the  cortex  nf  tin*  euneus»  tlir  postero- 
LDternal  portion  of  the  oeeipital  1oIk\  This  portion  of  tlie  iM'rijntal  lobe 
pepresenti?,  thereforts  half-vision  for  each  eye  and  is  in  relation  with  the 


Left 


Right. 
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ImctaI  b«fai«aopsla  fVom  mxx  iojury  to  the  righi  occipiul  »p«x. 
bUeittl  Aftlda  also  contracted. 


The  right 


lateral  halves  of  the  retinse  on  the  same  side  of  each  eyeball.  Any 
lesion  that  interrupts  the  visual  pathway  back  of  the  chiasm,  or  destroys 
the  visual  ceutera  in  the  cuneus,  produces   Intend  homonymoua   ham^ 
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The  cortical  half-vision  centers  of  the  cuneus  are  in  turn  brought  by 
connecting  fibers  into  relation  with  higher  centers  for  visual  memories, 
probably  situated  in  and  about  the  angular  gyri  of  the  parietal  lobes. 
In  these  higher  visual  centers  both  eyes  are  represented  in  each  hemi- 
sphere. The  parietal  centers  probably  freely  communicate  through  the 
callosal  crossway.  Injury  to  the  left  parietal  region  in  right-handed 
persons  produces  loss  of  visual  word-memories,  or  word-blindness j  but 
does  not  necessarily  cause  hemianopsia. 

The  fibers  which  supply  the  macula  lutea  of  the  retina  occupy  at  the 
apex  of  the  orbit  the  central  portion  of  the  optic  nerve  in  close  proxim- 
ity to  the  central  artery  and  vein.  They  then  become  superficial  on  the 
outer  side  of  the  nerve  and  proceed  in  this  position  to  the  back  of  the 
eye.  Aneurysm  of  the  central  artery  or  axillary  inflammation  of  the 
nerve  about  the  artery  may  so  involve  them  that  blindness  of  the  center 
of  the  field  develops.     This  condition  of  central  blindness,  or  central 


Left. 


Right 


Fig.  82.— Scotomata  in  toxic  amblyopia,  consisting  of  increased  size  of  blind  spots,  which  are  represented 

bf  the  darker  shading. 


scotomay  is  also  common  in  tobacco  and  alcoholic  amblyopia.  The  poison 
seems  to  have  the  greatest  effect  on  the  most  used  and  consequently  most 
sensitive  fibers  or  their  related  parts. 

The  loss  of  vision  is  sometimes  limited  to  a  quadrant  of  the  field. 
The  quadrant  in  the  field  is  bounded  practically  by  lines  horizontal  and 
vertical  to  the  fixing  jwint,  which  itself  is  spared.  A  case  originally 
presenting  hemianopsia  may  eventually  recover  in  part  and  a  quadrantic 
loss  alone  remain.  It  is  probable  that  these  quadrants  are  specially 
represented  in  the  occipital  cortex.  In  organic  hemianopsia  usually  the 
seeing  half  of  the  field  is  also  more  or  less  peripherally  reduced.  The 
blind  portion  of  the  field  may  not  be  uniformly  affected,  some  fractional 
vision  remaining  at  various  points.  Rarely  cases  have  been  noted  in 
which  there  was  hemianopsia  for  certain  colors  alone.  In  tobacco  blind- 
ness the  central  scotoma,  as  a  rule,  varies  for  different  colors. 

In  locating  the  lesion  that  causes  hemianopsia,  the hemianopskpupilkary 
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Tfea^etion  of  Wernicke  is  <)f  value.  If  the  jnijiil  n^<j>on<ls  when  a  narrow 
beaim  of  light  fulls  on  the  lilind  retina,  the  k'sion  is  hat'k  of  t  lie  j^enieu- 
late  bo*lies,  Tlie  presenec  of  tliis  i\'actioii  indieate.s  that  the  |ni[nllary 
nerves  are  not  involved.  They  aee<>tn|«juy  the  optie  tmet  as  fiir  ar^  tlie 
geuiculate  iKnlies,  The  tost  must  be  made  with  gixnit  eare.  The  reae- 
tion  has  a  positive  sigoifieaoee,  when  prest^ot,  tliat  its  absenof  Uieks* 
A  double  tem[>oral  blindness  by  itself  is  positive  evnlenee  of  disease  of 
the  vhiaJ^m,  When  an  optic  tnid  is  involvrti,  tlje  erus  is  ahnost  invari- 
ably atleeted  at  the  siimc  time  by  tlie  same  lesi<^n,  so  tfiat  paralytie  lK>dy- 
sj^iptonjs  OD  the  same  side  us  the  blind  held  or  opposite  to  tlie  blind 
retinal  half  are  present.  Other  craTiial-nerve  lesions  are  liki-ly  ahso  to 
be  |>resent.  Ijesions  of  ttie  (/rniculatc  hrnlicH^  tlie  corpora  fpifufrif/rnihia, 
and  the  ojitlc  f/ia/rrm/ almost  invariably  involve  thf  internal  eapsule  and 
produce  paralysis  in  the  btnly  on  tlie  op[M>site  side.  A  pure  tlouble 
hemianopsia  may  be  prothieed  by  injury  to  the  cuneus. 


Lefu 


Eight 


fig,  8S.— QaAdrmxiUc  loss  of  Tisaftl  fields  following  m«-n1ngitla.    Some  peripheral  contr»ction  tlso  preseot 

tn  the  rii^lH  flt^td. 


A  transient  hemianopsia  oeeasionally  is  a  symptom  nf  mij^^raine  and 
litbemia.  It  is  not  impossible  that  hysteria  may  pi^xlinv  it,  but  eoneen- 
tric  contraetton  of  the  iield  and  ehanges  in  tlie  eojor  formula  are  usual 
and  charaeteristie  in  hysteria.  In  organic  hemianopsia  the  reduetionsof 
the  fiehl  end^mee  form  and  c^ilors  ef|ually. 

Tlie  Oj/tie  nerve  is  often  injurtil  by  intni-oHiital  dis(*;i^e»  sn<'li  as  tumor 
or  anetm'sm.  It  may  be  eut  otf  at  the  foramen  optirum  by  a  basilar 
fiacture,  or  involved  by  inflammation  fmm  caries  of  the  sphenoid.  An 
extension  of  inflammatitm  down  the  sliejitli  in  meningitis  is  not  rare. 

The  ehhmm  is  injured  most  frefjiK^ntly  by  jiitnitary  timnu's,  by  syph- 
ilitic growtlis^  and  l>v  pn^ssiire  from  tlic  third  ventricle  in  hydroccjdialus. 
G^uity  changt^  an<l  interstitial  licmorrhage  have  also  been  observed. 
Dist^ased  carotids  may  press  upon  it. 

The  fypfic  (ract  may  be  involvtil  in  basilar  tumors  t>r  those  on  the  in- 
tenrnl  asj^ect  of  the  temi)on)si)hein»i<lal  lobes.  A  patch  of  thickening 
in    multiple    sclerosis    may  affect    it.      The    iniracerebral  path  of  the 
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visual  tract  is  often  aflfected  by  tumors,  hemorrhage,  softening,  and 
traumatism. 

The  Papilla  and  Retina. — Associated  with  or  consequent  upon 
many  organic  processes  in  the  brain  and  spinal  cord,  the  optic-nerve  head 
and  the  retina  are  diseased.  In  two-thirds  or  more  of  the  cases  of  en- 
cephalic tumors  papiUiitH,  usually  double,  is  present  at  some  period.  It 
presents  ophthalmoscopically  the  choked  disc.  The  onset,  often  sudden, 
may  be  insidious,  and  in  some  measure  the  rate  of  development  is  related 
to  the  activity  of  the  new  growth.  While  a  long-standing  growth  in  the 
brain  may  give  rise  to  a  sudden  papillitis,  a  chronic  process  in  the  nerve- 
head  is  never  associated  with  acute  brain  disease.  Of  much  importance 
is  the  fact  that  a  well-marked  chokeil  disc  may  not  be  attended  by  much 
loss  of  vision  and  no  symptoms  may  call  the  patient's  attention  to  its 
presence.  In  some  cases  temporary  loss  of  vision,  lasting  from  a  few 
minutes  to  several  hours,  has  been  noted.  Intense  optic  neuritis  finally 
affects  vision  in  all  its  modes.  Acuity  is  diminished,  the  field  is  reduced 
for  form  and  color,  scotomata  for  both  are  frequent,  and  blindness  may  be 
induced.  The  papilla  is  swollen  and  infiltrated  with  a  plastic  material 
that  obscures  the  outline  and  cnhirges  and  elevates  the  disc.  The  organ- 
ization of  the  infiltrate,  and  consequent  shrinking,  causes  the  final  dam- 
age to  the  entering  nerve-fibers.  Papillitis  may  terminate  in  recovery, 
but  its  legitimate  end  is  more  or  less  atrophy  of  the  optic  nerve  with 
impairment  of  vision  or  complete  blindness.  In  several  cases  of  brain- 
'^''"^lUftgr  with  optic  neuritis,  the  papillitis  subsided  on  the  removal  of  the 
tumor.  Even  opening  the  skull  widely  may  cause  a  reduction  of  the 
papillitis  in  inoperable  brain  tumors  and  prevent  blindness.  In  other 
instances  improvement  in  the  brain-lesion  is  attended  by  decreasing 
papillitis.  The  intensity  of  the  papillitis,  therefore,  has  some  diagnostic 
and  prognostic  value. 

PapUlitis  rarely  results  from  brain-abscess,  but  in  basilar  meningitis  a 
papillo-  or  neuroreiinitis  is  extremely  frequent.  In  this  form  the  choking 
of  the  disc  is  less  marked.  Orbital  disease  is  the  usual  cause  of  unilateral 
papillitis,  but  in  rare  eases  a  one-sided  optic  neuritis  has  been  caused  by 
tumor,  generally  on  the  same  side  of  the  brain.  Wilder  ^  notes  that  in 
ten  ciuses  where  optic  neuritis  was  distinctly  greater  in  one  eye  than  in  the 
other,  the  tumor  was  on  the  side  of  the  brain  corresponding  to  the  more 
intense  inflammation.  Marcus  Gunn  ^  found  that  the  tumor  and  unilat- 
eral papillitis  were  located  on  the  same  side  of  the  head  in  eighteen  of 
twenty-four  cases,  and  with  greater  uniformity  in  the  tumors  that  were 
situated  anteriorly.  The  localizing  value  of  bilateral  papillitis  is  prac- 
tically negative,  as  it  is  common  to  tumors  in  all  parts  of  the  brain,  but 
is  particularly  frequent  with  cerebellar  growths  and  those  situated  in  the 
brain-axis. 

Optic  neuritis  also  occurs  in  toxemic  conditions.  It  is  sometimes 
found  in  anemia,  often  in  albuminuria  and  in  lead  poisoning,  and  after  in- 
fectious fevers.  In  the  albuminuric  form  the  retinal  expanse  is  commonly 
invaded,  but  sometimes  the  changes  are  practically  confined  to  the  disc. 

Regarding  the  causation  of  papillitis,  many  theories  have  been  adduced 
and  rejected.     In  some  cases  it  is  clearly  due  to  irritation  descending 

1  *' Chicago  Medical  Recorder,"  June,  1894.  »  ''London  Lancet,"  July,  1897. 
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»th  of  the  optic  nerve  fmm  inti*acninial  inflammation.  The  idea  tliat 
it  IB  clue  to  intracninial  pressure  or  ptvs^ure  within  ihe  optic-nerve  sheath 
in  all  casc^  has  Ix^n  abandoned.  In  toxic  ea^-^es  it  may  reprcsont  the  loc*al 
action  of  the  poison.  Dentschmann  ^  iiKsisti?  that  it  is  dm^  to  pathogenic 
organisms  which  enter  fmni  without.      Tiie  question  is  ut>t  M'tth-d. 

Atrophy  of  tlic  ojrtic  nerve  may  (1)  follow  pajdllitis  ami  reti- 
nitL*?  nr  ehohiiditis;  (2)  it  may  result  fi'om  iujnrv  or  inHaniiuation 
to  the  nerve-tmnk  ;  (li)  it  may  be  as^tH.*iated  with  sclerotic  disease  in 
the  brain  and  spinal  eon! ;  (4)  it  may  be  due  to  diabetes,  malaria, 
€ir  syphilis  :  and  (5)  it  may  be  of  unknown  causiition. 

The  atn^phy  consecutive  to  |Bipillitis  \>  easily  umierstocKl,  ami  of  tlie 
same  nature  is  the  ivtinitie  and  t^ioroiditic  forms.  Injury  to  the  optic 
nerve  naturally  n^sults  in  atrophio  dejj!:eiuTation  of  the  nerve-head*  That 
form  of  optic  atn^vphy  ibnnd  in  about  a  tenth  of  the  easies  of  loeotnot«ir 
ataxia,  often  presseut  in  |Kiretic  dementia,  and  ni>t  infreipu^nt  in  ninltiple 


Tig.  ai.^Optic  uetiritls. 


Fig.  a."!.— Alrupby  of  tbe  optic  nerve. 


or  di^^seminated  sclerosis,  has  an  importance  (piite  its  own,  Atn3phy  is 
found  in  amaumtic  idiocy  and  in  the  cerei)t'llar  ibrm  of  family  ataxia. 

The  symptoms  and  ophtbalninscnpic  pic*turcs  are  folcrably  uniform 
for  the  various  forms,  lu  the  variety  ass(Mj'iate<l  with  tabes  the  tlisc  is 
often  grayish,  transhicent,  and  shows  the  stipliuiz;  of  the  lamina  cribrosa. 
In  the  |iostpapillitic  form  the  tniusbiceney  ami  stiplinji:  are  less  marked. 
In  amaurotic  idioc?y  there  is  a  pi'culiar  Iduish  sjH>t  at  the  site  of  the 
macula  alx>ut  twice  the  size  of  tlie  disc,  presenting  in  its  center  a 
bnnvTiish-red  spot  stroni^jly  contmstin^  with  its  surrounding^  patch  and 
resembling  a  ceutnil  embolism  or  heniorrliaire.  At  the  same  time  the  ilisc 
h  atniphic.  In  all  forms  of  atrophy  the  disc  is  sharjily  outlined  from 
the  surroimding  retina  bv  its  pallor  and  the  vessels  are  diminished  ip  size. 

Functional  and  Toxic  Blindness, — The  petndiarities  of  hysterical 
blindnesis  will  be  detailed  in  the  description  of  that  disease.  In  sucli  easet^ 
^  'Tcber  Neuritis  ftptica/'  1H^7. 
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the  loss  of  vision  may  come  on  slowly  or  suddenly.  It  is  usually  uni- 
lateral and  most  marked  on  the  paralytic  or  anesthetic  side  of  the  body, 
but  the  opposite  eye  is  nearly  always  somewhat  aflFected.  The  charac- 
teristics are  contracted  fields  and  inversion  of  the  color  formula.  When 
apparently  absolute,  by  using  prisms  or  other  suitable  means,  it  can  be 
demonstrated  that  the  eye  operates  properly,  but  that  ocular  impressions 
are  ordinarily  neglected  by  the  higher  visual  centers,  where  the  disturb- 
ance must  be  located. 

Disease  in  branches  of  the  fifth  nerve  is  sometimes  attended  by 
partial  blindness.  This  is  marked  by  considerable  concentric  contrac- 
tion of  the  field  and  some  loss  of  acuity  of  vision.  It  is  principally 
associated  with  disturbance  in  the  dental  branches,  particularly  those  to 
the  molar  teeth. 

Acute  aiiemia,  the  result  of  excessive  hemorrhage,  sometimes  induces 
blindness  that  may  be  complete  and  permanent. 

A  number  of  general  toxic  staieSy  such  as  uremia  and  syphilis,  and 
those  due  to  quinin  and  lead,  may  cause  amblyopia.  Uremic  blindness 
is  often  of  sudden  onset,  but  may  be  preceded  by  dimness  or  haziness  of 
vision.  The  fundus  in  such  cases  usually  presents  albuminuric  retinitis 
and  Bright's  disease  is  present.  Temporary  or  recurrent  blindness  in 
syphilitic  involvement  of  the  brain  is  sometimes  a  valuable  early  diag- 
nostic symptom  of  that  condition  and  also  of  brain-tumor.  Early  cor- 
rection of  the  toxic  state  in  the  various  poisonings  usually  promptly 
results  in  a  return  of  vision,  but  the  persistence  of  toxemia  may  induce 
permanent  blindness. 

Excepting  in  the  albuminuric  cases,  the  fundus  at  first  ordinarily 
presents  nothing  abnormal.  Sometimes  pupillary  symptoms  are  absent ; 
sometimes  there  is  dilatation  and  immobility.  The  difference  seems  to 
be  due  to  the  essential  involvement  of  the  cortical  cells  in  the  first  case, 
and  of  the  retinal  cells,  or  of  both,  in  the  second. 

No  attempt  is  made  in  the  foregoing  to  exhaustively  treat  of  the  dis- 
eases of  the  visual  tract  and  retina.  The  involvement  of  the  second 
cranial  nerve  is  commonly  only  a  part  of  a  neurological  case,  but  has  a 
symptomatic  value  of  great  importance.  From  this  standpoint  the  various 
features  that  relate  to  diseases  of  the  nervous  system  have  been  grouped. 


CHAPTER  V. 

DISEASES  OF  THE  OCULAR  NERVES-THE  THIRD, 
FOURTH,  AND  SIXTH  C3tANIAL  PAIRS. 

Anatomical  Considerations. — The  muscles  of  the  eye  are  sui)plied 
by  the  third,  fourth,  and  sixth  cranial  pairs  and  the  sympathetic.  The 
third,  fourth,  and  sixth  nerves  arise  from  collections  of  cells  ranged  from 
before  backward,  under  the  posterior  portion  of  the  middle  ventricle,  the 
aqueduct  of  Sylvius,  and  the  anterior  angle  of  the  fourth  ventricle. 

They  have  in  common  tlie  function  of  controlling  the  movements  of 
the  eyeballs.     In  addition,  the  third  nerve  governs  contraction  of  the 
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iris  and  the  ciliary  muscle,  and  elevation  of  the  upper  eyelid.  The  sym- 
pathetic, through  the  optic  ganglion,  dilates  tlie  pupil.  Starting  from 
before  backward  in  the  nuclei  of  the  third  nerve,  we  find  represented  (1) 
ciliary  and  then  (2)  pupillary  contractions.  The  centers  for  the  extrinsic 
ocular  muscles  follow  presumably  in  the  following  order :  The  internal 
rectus,  the  superior  rectus,  the  elevator  of  the  eyelid,  the  inferior  rectus, 
and  the  inferior  oblique.  The  fourth  nerve  is  distributed  solely  to  the 
superior  oblique,  and  its  center  is  placed  close  behind  those  for  die  third 
nerx'c.  At  a  little  distance  caudad  under  the  floor  of  the  fourth  ventricle 
is  the  center  for  the  mxlh  nerve,  which  controls  the  external  rectus.  All 
these  centers  are  in  close  functional  and  anatomical  relationship,  and  can 
reasonably  be  considered  as  a  single  mechanism,  made  up  of  three  por- 
tions. The  first  is  the  iridociliar}-,  the  second  embraces  the  centers  for 
the  muscles  of  convergence,  and 
the  third  comprises  the  nucleus 
for  the  sixth  nerve,  which  con- 
ItoIs  the  external  rectus,  the 
only  divergent  ocular  muscle. 
Ocular  movements  are  also  rep- 
resented in  the  frontal  motor- 
cortex.  The  nuclear  centers  are 
connected  with  the  higher  levels 
through  the  motor  radiations 
and  the  internal  capsule.  The 
muscles  governed  by  the  third 
ner\'e  are  also  brought  into  re- 
lation with  the  orbicular  mus- 
cles of  the  lids  by  nuclear  con- 
nection with  the  facial  ncr\'^e. 
The  accommodation  and  light 
reflex  are  thereby  correlated  to 
the  act  of  winking  and  the  posi- 
tion of  the  palj^ebral  curtains. 

Based  ujion  tlie  studies  of 
Schaefer,  Unverrieht,  Danillo, 
Munk,  and  his  own  experi- 
ments, Roux  ^  asserts  that  the  oculomotor  apparatus  has  a  double  cortical 
representation  ;  first  an  anterior  one  at  the  foot  of  the  second  frontal 
convolution,  and,  second,  a  posterior  center  in  the  occipital  region.  Von 
Bechterew  ^  also  contends  that  irritation  of  the  anterior  margin  of  the 
occipital  lobe  in  the  dog  produces  narrowing  of  the  pupil  and  increase 
of  accommodative  effort 

The  various  ocular  muscles  servo  to  move  the  globe  in  the  orbit  in 
the  directions  indicated  by  their  names ;  but  the  superior  and  inferior 
recti,  owing  to  the  oblique  direction  from  the  apex  of  the  orbit  to  their 
insertion,  also  draw  the  eyeball  toward  the  nose  and  rotate  it  inward. 
This  is  counteracted  by  the  oblique  muscles  and  the  external  rectus,  but 
the  oblique  muscles  also  act  in  convergence.     Convergence  of  the  eyes, 

»  "Aroh.  de  Neurol.,"  Sept.,  1899.  »  "  Neurolog.  Centralblatt, "  May,  1900. 


Fig.  86.— Diagrammatic  longitudinal  section  of  the 
mid-brain,  showing  the  relation  of  the  nuclear  centers 
for  the  ocular  muscles  (after  Brissaud). 
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necessary  for  all  close  vision,  is  thus  much  better  provided  for  than  the 
opi)osite  action.     Voluntary  divergent  squint  is  innH)ssible. 

The  motor  nerves  of  the  eye  may  be  disea.sed  (1)  at  their  nuclear 
origin,  (^2)  in  their  intnicerebral  course,  (3)  in  their  intnicninial  course 
from  apparent  origin  to  their  cninial  outlets,  and  (4)  within  the  orbit. 
Four  groups  of  symptoms  are  i)roduced  :  (1)  Pui)illary  variations,  (2) 
disturbance  of  accomnKxlation,  (3)  muscular  incompetence  and  squint, 
(4)  double  vision.  It  is  by  the  study  of  these  symptoms,  their  nuitual 
combinations,  and  the  ass(K!iation  or  absence  of  other  cerebral  indica- 
tions that  a  distinctive  and  localizing  diagnosis  is  possible.  We  will 
first  consider  the  individual  nerves. 

Ocular  Palsies. — Comj)lcte  division  of  the  tlnrd  nerve  i)andyzes  all 
the  extrinsic  nuiscles  l)ut  the  external  rectus  and  the  sujKTior  ol)lique. 
The  eye,  in  conscipience,  can  be  tiirnetl  strongly  to  the  outer  Ciuithus, 
and  eventually  becomes  fixed  in  that  j>osition.  The  eyelid  droops  in 
complete  ptosis,  which  the  patient  tries  to  remedy  by  the  action  of  the 
frontalis.  The  pupil  is  widely  dilated  by  the  unoppos(?d  action  of  the 
sympathetic,  and  does  not  react  for  light  or  acconnncMlalion.  The  eye, 
unless  stmngly  myopic,  is  incaj)able  ol*  near  vision  through  the  loss  of 
accommodation  due  to  paralysis  of  the  ciliary  muscle.  There  is  doul)le 
vision  excepting  when  the  sound  eye  is  mad(»  to  corresj)ond  with  the 
dinH'tion  of  the  one  paralyzed. 

Division  of  the  fourth  nerrr  allows  the  eyel)all  at  the  top  to  slightly 
rotate  outwanl  on  the  anteroj)osterior  axis,  which  corresjMmds  practi- 
cally to  the  line  of  direct  forward  vision.  When  fixed  in  this  j)osition 
by  the  acticm  of  the  inferior  oblique  and  the  inferior  rectus,  which  act 
together,  the  rotation  can  sonu^times  be  observed  if  carefully  looked  for, 
but  the  index  to  this  j)aralysis  is  in  the  diplopia,  to  be  studied  later.     In 


Fig.  87.— ParalvKis  of  th«  left  third  cranial  nerve.    1,   Ptosis;  2,   ineffectual  attempt  of  frontalis  to 
ovorcuuic  ptosis;  8  shows  partial  ptosis  and  outward  deviation  of  atl'ecied  fyebull. 

attempts  at  downward  convergent  vision  the  inwartl  rotation  of  the  eye- 
ball fails  to  take  place. 

When  the  sixth  net've  is  divided,  the  eye  can  not  be  turned  outward 
fit)m  a  line  marking  direct  forward  vision,  and  later  the  eye  becomes 
fixed  in  a  strong  inward  squint  that  may  carry  the  pupil  to  the  internal 
canthus.     The  diplopia  is  marked. 
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Destructive  injury  to  the  sympathetic  produces  great  narrowing  of  the 
pupil,  as  the  pupillary  sphincter,  innervated  by  the  third  nerve,  escapes. 
At  the  same  time  the  eyeball  becomes  prominent  or  slightly  exophthal- 
mic by  reason  of  the  paralysis  of  M  Ciller's  muscles  and  the  retro-ocular 
tui^escence.     The  pupil  does  not  react  for  light  or  for  pain. 

Diagrnosis  of  Ocular  Palsies. — When  the  lesion  is  complete  and 
has  existed  some  time,  difficulty  in  deciding  which  extrinsic  muscle  is 
at  fault  is  not  very  great  In  partial  lesions  and  when  the  condition 
is  vacillating  or  slight  in  degree,  a  careful  examination  is  required.  We 
have  two  important  indications — namely,  the  habitual  position  of  the  head 
and  the  dipiopia.  When  an  ocular  muscle  is  weakened,  the  patient  un- 
consciously and  constantly  so  carries  the  head  that  the  least  possible 
work  is  required  of  the  paretic  muscle.  For  instance,  if  the  right  ex- 
ternal rectus  is  involved,  the  patient  will  turn  the  head  to  the  right, 
thereby  relaxing  the  injured  muscle.  The  rule  as  laid  down  by  Land- 
holt  ^  is  tliat  the  direction  of  the  head  corresponds  in  every  way  to  thephysi- 
olof/ical  action  of  the  paralyzed  muscle. 

If  the  extended  lines  of  the  visual  axes  for  lx)th  eyes  do  not  attain  the 
same  fixed  point,  diplopia  results.  The  sound  eye  sees  the  fixed  object 
clearly  and  the  mind  refers  the  image  to  the  proper  position  in  space. 
The  divergent  or  convergent  eye  sees  the  fixed  object  indistinctly,  as  the 
imsige  does  not  fall  on  the  sensitive  spot  of  the  retina  and  the  mind  pro- 
jects it  to  a  wrong  p).sition  in  space, — namely,  to  the  position  by  experi- 
ence* associated  with  the  particular  part  of  the  retina  in  oj>eration.  In 
diplopia  of  long  standing  the  mind  learns  to  neglect  the  weaker,  false 
image,  and  the  patient  may  be  unaware  of  his  double  vision.  The  eye  also 
usually  becomes  more  and  more  diverj^ent,  presenting  the  comparatively 
insensitive  retinal  periphery  to  the  fixed  object,  and  this  assists  in  the  men- 
tal neglect  of  its  image.  When  the  muscle  weakness  is  verj^  slight,  diplo- 
pia only  occurs  on  (juick  movements  of  the  eyes  or  in  extreme  range  of 
the  eye  in  the  direction  of  the  affected  muscle's  action,  and  then  it  may 
be  but  momentary,  the  muscle  under  the  stimulus  of  attention  gradually 
drawing  the  eye  into  line.  This  is  often  accomplished  in  a  jerky  man- 
ner. The  eyeball  presents  a  number  of  oscillations  which  may  termi- 
nate in  the  proper  position,  or  the  globe  may  swing  back  to  the  abnormal 
position,  the  muscle  being  quite  exhausted.  The  double  vision  and  the 
faulty  projection  at  first  invariably  give  rise  to  pronounccxl  ocular  vertigo. 

In  examining  a  case  of  diplopia  the  first  question  is  whether  it  is 
monocular.  Closing  one  eye  prevents  double  vision  unless  it  is  confined 
to  the  open  eye,  in  which  case,  if  not  due  to  defective  media  or  faulty 
curvatures,  it  is  almost  surely  hysterical.  Place  the  patient  in  a  good 
light,  have  him  hold  the  head  motionless,  and  let  him  follow  with  both 
eyes  the  point  of  your  finger  through  a  circular  range  about  a  foot  from 
his  face.  At  some  angle  the  two  eyes  will  fail  to  maintain  parallelism, 
or  jerky  movements  of  one  eye  may  be  noticed.  The  point  is  to  determine 
which  is  the  affected  eye.  Cut  off  the  patient's  line  of  sight  from  one  eye 
with  a  card  held  at  such  a  distance  from  it  that  its  motion  can  still  be  ob- 
served, and  have  the  patient  fix  both  eyes  upon  your  finger  in  the  direo- 
»  "Brit.  Med.  Jour.,"  Sept  15,  1894. 
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tion  toward  which  conjugate  movements  failed.  If  the  sound  eye  be 
covered,  it  will  overact  and  be  turned  farther  to  the  side  than  is  re- 
quired. This  overaction,  or  secondary  dematioiiy  is  due  to  the  fact  that 
the  stimulation  necessary  to  draw  the  aflFected  eye  in  the  direction  of  the 
weak  muscle  is  more  than  sufficient  for  the  corresponding  sound  muscle. 
If  you  have  covered  the  weak  eye  in  the  same  way  it  will  not  move 
outward  far  enough  when  the  finger  is  fixed  by  the  sound  eye,  and  for 
a  similar  reason.  The  direction  of  failure  in  the  aflFected  eye,  therefore, 
points  to  the  weakened  muscle.  In  marked  squint  of  this  character 
the  affected  eye  often  presents  a  much  wider  range  of  motion  when  the 
sound  eye  is  covered  than  when  binocular  vision  is  attempted.  Appar- 
ently the  volitional  attempt  is  stronger  when  the  muscle  is  not  disturbed 


Fig.  38. 


Fig.  39. 


Fig.  38.-Conyergeiit  squint.  The  ray  of  light,  a  c,  falls  to  the  right  of  the  sensitive  spot,  m,  of 
the  inturned  left  eye,  L.  Such  stimulus  has  always  heen  recognized  by  the  mind  as  emanating  from 
objects  to  the  left,  aud  not  realizing  the  disordered  position  of  the  ocular  globe  a  false  image,  e,Is  pro- 
tected an  additional  distance  to  the  left,  measuring  from  c  as  the  operating  sensitive  spot,  in  the 
line  d  e. 

Fig.  39.— Divergent  squint.  The  ray  of  light,  a  c,  falls  to  the  left  of  the  macula,  m,  of  the  outwardly 
turned  left  eye,  I^  8uch  stimulus  has  always  been  associated  with  objects  to  the  right,  and  the  false 
image,  e,  is  projected  to  the  right,  c,  acting  on  the  sensitive  spot  at  the  time. 


by  two  images.     Overaction  of  the  sound  eye,  however,  occurs,  as  in 
the  card-test. 

The  diplopia  test  is  made  as  follows :  Place  the  pitient  facing  a 
candle  or  bright  object,  such  as  a  narrow  strip  of  white  paper  the  size  of 
a  lead-pencil,  placed  on  a  dark  background  at  a  distance  of,  say,  twenty 
feet.  Cover  one  eye  with  a  red  glass.  If  there  is  double  vision,  the 
red  image  corresponds  to  the  covered  eye.  If  the  red  image  and  the 
covered  eye  are  on  the  same  side,  the  diplopia  is  simple ;  if  on  opposite 
sides,  the  diplopia  is  crossed.  When  the  eyes  converge,  the  diplopia  is 
simple  ;  when  the  eyes  diverge,  the  diplopia  is  crossed.  Gowers'  rule  is  : 
"  When  the  visual  lines,  the  prolonged  visual  axes,  cross,  the  dipUypUi  is  not 
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If,  DOW,  tlie  fixing  olyirt  reniainiog  stationar)%  the  head  be 
turned  cue  way  and  aaother,^ — in  some  given  direction  the  images  will 
separute  and  in  tlic  opposit^e  tlirectioii  appruieh  and  perliafis  tiise. 
Lanilholt  *  lays  down  this  ruk- :  **  The  ajfcied  eyr  Is  thai  in  ihr  fJitrciton 
of  trhoite  image  (he  fliphpia  incirases,^'  For  instaaee,  in  siniplc  diplo|na, 
the  right  image  eorre.^punds  to  tlie  right  eye.  If  the  tliplojua  inerea&es  on 
kwjking  to  the  right,  the  right  eye  is  atleeted.  In  eros^sed  diplopia  tlie 
left  image  corre??i>ondsi  to  the  right  eye.  If  the  images  sepanite  on  h Mik- 
ing to  the  left,  the  right  eye  is  at  fault  lieeinise  its  iinuge  eorrrspnnds  to 
the  ilireetion  of  the  increased  diplopia.  Tlie  same  thing  is  true  in 
verlieiil  tliplopia* 

He  alst>  lays  down  this  rule  :  "  Tfie  paralyzed  num*fe  ?w  the  one  n^hich 
would  tpir  to  the  eye  the  diredlon  of  the  falae  imeff/e"  The  false  image, 
of  com^%  belongs  to  the  aftV^ned  eye.  Ftir  instaiK-e,  in  simple  diplnpia 
with  tlip  right  eye  affei*tetl,  it  is  the  external  rwtus  tliat  is  at  lank,  as  it 
is  this  muscle  which  would,  if  com|>etent,  dir^^ct  the  eye  to  the  posi- 
tioii  of  the  fake  image  at  the  riglit  of  the  true  inmge.  Involvement 
of  the  oldiqae  is  similarly  slmwn.  If  the  {xitient  imlieates  that  the 
image  t»f  the  right  eye,  in  simple  dipL^pia,  is  to  tlic  riglit  afid  its  ni>per 
end  leans  to  the  left,  we  know,  by  tiie  appliciition  of  this  rule,  tliat  the 
r^ht  superior  oblique  is  deficient.  An  opposite  eondition  would  poiat 
to  the  inferior  obi  if  pie  and  inflTinr  rirtus,  whi(*h  np<'n»te  together, 

The  foetithn  of  the  lemon  determines  the  distribution  of  symptoms 
arnl  tlirough  them  is  eliuieally  de<*iphered.  A  legion  involving  the 
nudct  under  the  aqueduct  of  Sylvius  is  almost  invariably  attended  by 
hilatend  symmetrical  eye  conditions.  This  is  due  to  the  anatomical 
pri>xinuty  of  the  centers  on  each  side  of  tlie  middle  line  and  to  tlieir 
physiohigical  relations,  A  lesion  which  ilestroys  aeeomnnxlation  and 
pupillary  eontraetions  affects  the  me^  forward  (poup  of  nuclei.  If  the 
middle  group  is  involved,  all  the  extrinsic  muscles  of  the  eyes  are  dis- 
ablcKl,  ev'en  the  extenial  rfH?ti,  as  this  group  has  a  etmtri»lling  influence 
over  the  nn<*h^us  of  the  sixth  nerve*  If  the  lesion  fall  up»n  the  mxth 
mtc/etig  alone,  doulde  eouvergent  squint  is  pro*luced.  In  tlie  same  way^ 
if  some  one  or  several  of  the  conjugate  movementj3  of  the  eyes  l>e  lost, 
or  a  double  ptosis  is  present,  the  lesion  is  nuclear  unless  movementiii  of 
the  head  and  trunk  are  lost  at  the  same  time.  In  such  case  the  lesion 
is  probably  alKU-e  the  nucieus  in  the  internal  capsule  or  in  tlie  cortex. 

The  three  ot^ular  nerves  leave  their  gnmped  centerrs  l>y  widely 
diverging  routes,  and  may  be  cut  off  separately  anil  unilatemlly  by  en- 
cephalic conditions,  such  as  hemorrhage,  inflanunatiim,  or  new  growtlis. 
Such  lesions  invariably  implicate  other  struetun^"^,  and  give  rise  to 
uuraerous  symptoms  other  than  those  referable  t<»  the  ixuilar  m-rve. 
For  instance,  a  lesion  in  the  j>ednnele  in  tlie  regi*in  of  the  ret!  nucleus 
would  disturb  the  motor  tracts  in  the  crus  and  produce  paralysis  on  the 
opposite  side  of  the  body,  with  ]>ara lysis  of  the  third  nerve,  ptosis,  etc., 
on  the  same  side  as  the  le.siou.  This,  by  Charcot,  i^  denominated  the 
ajnuptom  group  of  Weber  (fig,  36). 

*  Loc.  cif. 
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In  basilar  inflammations  and  injuries,  and  particularly  in  syphilitic 
meningitis,  the  ocular  nerves  are  likely  to  be  injured.  The  sixth,  from 
its  long  and  exposed  course,  is  especially  prone  to  injury  and  is  the  most 
frequently  diseased  nerve  of  this  group.  Lesions  in  this  position  are 
usually  unilateral,  and  if  bilateral  diflFer,  as  a  rule,  in  degree  on  the  two 
sides.  Here  injury  to  the  third  nerve  necessarily  involves  all  its 
branches  and  functions.  A  lesion  which  could  select  from  the  nerve- 
trunk  the  pupillary  fibers,  for  instance,  is  inconceivable.  Diffuse  cere- 
bral symptoms,  such  as  headache,  vertigo,  nausea,  stupor,  convulsions, 
and  optic  neuritis,  are  also  commonly  present.  At  the  apex  of  the  orbit 
all  the  ocular  nerves,  w  ith  the  ophthalmic  division  of  the  fifth  and  the 
optic  nerve,  are  closely  approximated.  Injury  or  disease  at  this  point 
would,  therefore,  determine  complete  internal  and  external  ophthal- 
moplegia, impair  vision,  and  give  rise  to  sensory  disturbances  in  the 
distribution  of  the  supra-orbital  ner\^e.  Pressure  at  the  same  time  on 
the  return  orbital  circulation  congests  the  retinal  veins  and  produces 
some  exophthalmos.  After  the  nerves  have  separated  in  the  orbity  any 
one  or  more  of  them  may  be  injured  by  traumatism  or  local  disease. 
Their  branches  may  be  singly  selected.  The  diagnosis  depends  upon 
the  muscles  involve<l,  and  the  anatomical  relations  of  the  nerves  and 
their  branches  within  the  orbit. 

Causes  of  Ocular  Palsies. — The  conditions  which  give  rise  to 
palsies  of  the  ocular  muscles  are  very  numerous.  In  the  orbit  trauma- 
tism and  new  growths  are  frequently  causal  of  the  loss  of  ocular  move- 
ments. A  blow  over  the  eye  is  sometimes  followed  by  paralysis  of  the 
levator  palpcbne  sujKjrioris.  Exposures  to  cold  and  the  rheumatic  states 
are  sometimes  followed  by  an  ophthalmoplegia,  which  is  probably  due  to 
a  peripheral  neuritis.  This  form  may  be  present  in  multiple  neuritis 
from  alcohol,  and  probably  from  other  jK)isons,  and  may  involve  few  or 
many  of  the  muscles.  Orbital  growths  usually  are  marked  by  exoph- 
thalmos. Cervical,  maxillar}^  and  cranial  tumors  may  invade  the  orbit 
and  there  produce  these  local  symptoms. 

In  their  basilar  course  the  motor  nerves  of  the  eye  are  frequently 
injured  by  meningitis,  and  especially  by  syphilitic  disease.  Basilar 
fracture,  carotid  aneurysm,  or  the  pressure  of  neighboring  intracranial 
growths  may  also  implicate  them  in  this  locality. 

At  the  nudei  multiple  sclerosis,  bulbar  palsy,  polioencephalitis  supe- 
rior, and  locomotor  ataxia  frequently  cause  ocular  palsies.  A  tempo- 
rary ptosis  or  diplopia  is  often  an  early  symptom  of  tabes,  and  should 
always  arouse  suspicion  of  it  or  of  syphilis.  The  exact  mechanism  and 
location  of  the  tabetic  disturbance  which  produces  the  Argyll-Robertson 
phenomenon  is  not  understood,  but  presumably  the  anterior  cell-group, 
controlling  pupillary  and  ciliary  contractions,  is  involved. 

A  peculiar  periodicaUy  recurring  or  relajmng  pal»y  of  the  third  nerve 
is  sometimes  encountered.  It  is  more  frequent  in  females,  involves  only 
one  eye,  lasts  from  one  to  six  months,  and  returns  at  regular  intervals,  often 
during  the  entire  life  of  the  patient.  Its  pathology  is  not  known,  but 
the  nerve-trunk  has  several  times  been  found  to  be  diseased.  Traces  of 
this  palsy,  in  some  cases,  can  be  detected  during  the  intervals  of  practical 
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freeilom  from  the  trouble.  It  has  been  attributed  to  hysteria  in  certain 
instances,  and  is  frequently  associated  with  migraine,  the  so-called 
ophthalmoplegic  migraine. 

IjCsioTis  of  the  cortex  or  of  the  internal  capsule  producing  hemiplegia 
are  often  attended  by  conjugate  deviation  of  the  head  and  eyes  toward 
the  sound  side  of  the  body,  but  if  the  paralyzed  side  present  convul- 
sions due  to  cerebral  irritation,  the  eyes  are  then  spasmodically  drawn  to 
that  side.  A  lesion  lower  down  in  the  pontine  region  would  be  marked 
by  a  crosse<l  deviation,  the  eyes  looking  to  the  paralyzed  side  of  the 
body,  and  in  convulsions  turning  to  the  sound  side  of  the  body. 

Ocular  Muscle  Spasms. — The  ocular  muscles  are  usually  associated 
with  the  other  muscles  in  generalized  convulsions,  the  eyes  turning  to  the 
side  most  vigorously  affected.  Individual  muscles  alone  are  affected  in 
very  rare  instances.  The  levator  or  a  rectus  may  thus  be  spasmodically 
involved  for  years.  Sometimes  the  ocular  muscles  participate  in  facial 
tics  and  spasmodic  torticollis.  In  hysteria  the  eyes  are  frequently  rolled 
upward  and  outward,  or  strongly  converged  during  convulsive  manifes- 
tations of  tlie  disease,  and  these  ocular  positions  may  remain  for  long 
periods  of  time  after  the  convulsion  has  subsided.  A  more  common  eye 
condition  in  hysteria  is  one  of  spurious  double  ptosis.  It  is  really  a  spasm 
of  the  orbiculares.  The  patient  apparently  tries  to  overcome  it  by  raising 
the  brows  with  the  frontalis.  An  attempt  to  raise  the  lids  with  the  finger 
at  once  develops  resistance,  which  in  paralytic  ptosis  is  never  present. 

Nsrstagrnius  consists  in  rapid  rhythmical  involuntary  oscillations  of 
both  eyeballs,  due  to  spasmodic  action  of  the  ocular  muscles.  When 
both  eyes  are  affected,  the  movements  are  similar  and  synchronous.  The 
spasmodic  movements  are  commonly  horizontal,  less  frequently  rotary, 
and  only  rarely  vertical.  When  the  eye  vibrates  in  one  plane,  it  ordinarily 
moves  outwanl  quickly  and  more  slowly  returns.  The  oscillations  vary 
in  number  from  i\i\y  to  two  hundred  or  more  a  minute,  and  in  extent 
from  one  to  ten  millimeters.  In  uremic  coma  the  eyes  will  sometimes 
be  noticed  in  a  rhythmical  movement  which  carries  them  through  their 
widest  lateral  range  about  ten  times  a  minute.  Nystagmus  may  be 
constant  or  only  provoked  by  calling  forth  a  particular  movement  of 
the  eyes,  as  by  directing  them  upward  or  outward.  This  latter  must 
not  be  confused  with  the  jerky,  unrhythmical,  and  momentary  move- 
ments of  weakened  muscles. 

The  causes  and  significance  of  nystagmus  are  often  obscure.  It  may 
be  acquired  as  the  sequel  of  any  condition  which  greatly  impairs  vision. 
Corneal  and  lenticular  opacities,  choroiditis,  and  retinitis  may  precede  it, 
especially  if  occurring  in  childliood.  Albinos  frequently  present  nys- 
tagmus. Miners  who  work  in  cramped  positions  with  poor  illumination 
acquire  it,  probably  as  a  fatigue  neurosis  through  the  overstrain  of  cer- 
tain eye-muscles  in  attempting  to  keep  the  work  in  view.  In  them  it 
is  often  only  present  when  the  particular  attitude  which  their  work 
requires  is  assumed. 

Nystagmus  is  present  incidentally  or  regularly  in  a  long  list  of  ner- 
vous diseases  which  have  neither  location  nor  pathological  anatomy  in 
common.     It  is  almost  a  cardinal  symptom  in  insular  sclerosis  and  in 
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hereditary  ataxia  of  the  Friedreich  type.  It  is  common  in  cerebellar 
tumor  and  tumors  involving  the  corpora  quadrigemina  and  optic  thalami. 
Occasionally  it  attends  sinus  thrombosis,  meningitis,  meningeal  hemor- 
rhage, and  variously  seated  cerebral  hemorrhages,  softenings,  and  tumors. 
Hysteria  has  also  furnished  rare  cases  of  persistent  nystagmic  ocular 
spasm. 

The  treatment  of  ocular  palsies  depends  upon  the  causal  con- 
dition and  is  ofl^n  most  unsatisfactory.  New  growtlis  and  traumata  are 
surgical  conditions  for  the  most  part.  Syphilitic  palsies  may  readily 
yield  to  treatment,  whether  due  to  basilar  or  central  involvement,  but 
only  too  ofl^n  recur,  yield  again,  and  finally  become  permanent.  The 
neuritic  form  is  treated  as  a  part  of  the  general  intoxication  usually  at 
the  bottom  of  the  disease.  A  persisting  ocular  deviation  is  ofl^n  bene- 
fited by  a  tenotomy.  Muscle  cutting  should  always  be  preceded  by 
exercise  of  the  muscles  with  prisms,  which  sometimes  is  helpful,  and  by 
general  treatment  Nystagmus,  excepting  in  the  unusual  cases  where  it 
is  due  to  meningeal  and  sinus  diseases,  or  other  curable  lesion,  is  prac- 
tically unyielding  to  all  measures.  Miners'  nystagmus  usually  ceases 
when  the  occupation  is  changed. 
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CHAPTER  VI. 

DISEASES  OF  THE  TRIFACIAL  NERVE* 

Anatomical  Considerations. — The  fifth  nerves  represent  the  sen- 
sorv  jwrtions  of  all  the  motor  cranial  nerves.  Their  sensory  distribution 
embraces  most  of  the  skin  of  the  head  and  face,  all  their  mucous  mem- 
brane-lined cavities,  and  the  cerebral  meninges  in  part.  The  exact 
limits  of  this  sensory  field  have  been  worked  out  by  Gushing  in  a 
number  of  cases  subjected  to  extirpation  of  the  ganglion  of  Gasser,  and 
are  shown  in  Fig.  39  A.  In  addition,  through  at  least  the  chorda 
tympaniy  the  fifth  subserves   the  sj)ecial  sense  of  taste.      Its  small 


Fig.  39  A.— Diagram  showing  the  oormal  (average)  field  or  postoperatiTe  cutaneous  anesthesia. 
The  shaded  area,  inchidinK  tragus  and  anterior  wall  of  meatus,  remains  anesthetic  to  tactual  (hair  esthe- 
sionueter)  stimuli.  The  dotted  strip  gives  the  impression  of  touch  or  pressure  to  pain  stimuli  (needle), 
with  few  if  aoj  actual  pain  points  (Gushing,  in  Bull.  Johns  Hopkins  llosp.,  July-Aug.,  1904). 


motor  root  innervates  the  mandibular  muscles  of  mastication.  The 
nuclear  origin  of  the  fifth  nerve  in  the  medulla  is  correspondingly 
extensive.  The  smaller  motor  nucleus  is  situated  under  the  floor  of  the 
fourth  ventricle  near  its  lateral  angle,  with  an  upward  extension  as  high 
as  the  corpora  quadrigemina.  Outside  of  this  is  the  larger  sensory 
nucleus,  which  is  connected  continuously  with  nuclear  gray  matter  as 
low  as  the  fourth  cervical  spinal  segment.  These  centra  are  brought 
into  relation  with  the  cerebellum  and  with  the  cerebral  cortex  by 
upward  radiations.  For  the  motor  portion  the  cortical  centers  are  at  the 
foot  of  the  anterior  central  convolution.  The  sensory  cortical  repre- 
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sentation  is  not  clearly  known.  The  sensory  and  motor  trunks  leave 
the  surface  of  the  pons  separately,  though  side  by  side,  and  only  after 
the  sensory  portion  has  passed  through  the  Gasserian  ganglion  does  the 
motor  trunk  join  the  third  trigeminal  division. 

According  to  Gowers  and  others,  the  strictly  gustatory  portion  fol- 
lows a  most  extraordinary  course  before,  as  the  chorda  tympani,  it 
reaches  the  lingual  nerve  and  is  distributed  to  the  anterior  |)ortion  of 
the  tongue.  At  first  contained  in  the  sensory  root,  it  apparently  passes 
from  the  Gasserian  enlargement  with  the  middle  or  superior  maxillary 
branch.  Thence  it  drops  into  the  sphenopalatine  or  Meckel's  ganglion, 
and  turns  backward  in  the  form  of  the  Vidian  nerve,  to  penetrate  the 
petrous  portion  of  the  temporal  bone  and  join  the  facial  nerve  in  the 
Fallopian  aqueduct.  It  follows  the  facial  nearly  to  its  exit  at  the  sty- 
lomastoid foramen,  where  it  turns  shaprly  upward,  reaching  the  tym- 
panic cavity,  which  it   leaves  by'  the   Gasserian   fissure.     It   then  de- 


Fig.  40.— Distribution  of  the  sensory  cutaneous  nerves  on  the  head  :  V,,  Vj,  V3,  The  three  branches 
of  tlie  trigeminus;  a/,  auri(  ulotemporal ;  50,  supraorbital ;  st,  supratrochlear;  t7,  infratrochlear ;  /.  lao- 
rynial;  in,  mental;  b,  iniceinator;  am,  auriouiaris  magnus:  «m,  subcutaneous  malee;  om«,  occipitalis 
major  ;  omi,  occipitalis  minor ;  c*,  superficial  cervical  (after  Hirt). 

scends  between  the  pterygoid  muscles  and  joins  the  lingual  branch  of 
tho  inferior  maxillary  or  third  trifacial  division,  to  be  distributee!  to  the 
anterior  portion  of  the  tongue.  The  base  of  the  tongue  and  faucial 
pillars  also  recognize  taste  impressions.  It  is  suj>iH)sed  that  these  sensa- 
tions reach  the  trunk  of  the  fifth  by  way  of  the  glossopharyngeal  nerve 
through  conne(;tions  with  Meckel's  ganglion.  We  know  ct^rtainly  that 
division  of  the  sensory  root  of  the  fifth  abolishes  all  taste  sensation  on 
the  corresponding  side  of  the  tongue  at  least  temporarily,  but  Gushing,^ 
after  an  elaborate  study  of  twenty-six  cases  of  extirpation  of  Gasser's 
ganglion,  l3elieves  that  the  sense  of  taste  ultimately  returns  to  the  tongue, 
and  that  the  gustatory  path  is  not  by  way  of  the  fifth  nerve.  His  ob- 
serv^ations  are  confirmed  by  Davies,*-^  and  the  exact  course  by  which  the 
gustatory  sensations  reach  the  brain  is  undetermined. 

1  "Johns  Hopkins  Hosp.  Bull.,"  July-Aug.,  1904.  » "Brain,"  1907- 
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Cortical  Diseases  of  the  Fifth  Nerve. — Ixsions  of  tlio  pirtion 
of  the  niHior  o»rt<?x  ajs^uciated  witli  the  titlh  ncrvr  prfHjuct*  spasm  or 
pairaly2>is  iuotnling  a^s  the  lesion  is  irritative  or  <Jc^tnietivt\  The 
involved  iuui5<*les  are  the  pten* golds,  tlie  tLTJipyml,  and  tbr  in;uist»ter. 
Id  gvneralized  CNinvulsicnK^  they  are  ordinarily  invulvi-d.  Very  rarely 
they  are  the  ^ole  seat  «if  mtitar  dit^liirhancT  presenting  a  ittfu^iratori/ 
ieptufm  or  para/ifst^.  The  spasm  mny  be  tonif,  iis  in  tri.^nxus,  ur  repeati.'d 
at  \'an*ing  intervals.  The  teeth  are  tightly  elenehed,  and  the  inas.se- 
ter«  ami  temporals  stand  ont  lirm  and  Iiard.  In  the  elnnir  viiriety, 
as  in  the  ehattering  of  a  ehill,  the  lower  jaw  is  sharply  nic»VL^l  laterally 
or  vertically.  Vi^onnis  grin<iin)j:  of  tlie  teeth  ntay  Ih'  present.  This 
k  !V>niet lines  seen  io  tlie  late  stages  uf  paretic  denit^ntia  ami  in  other 
wi*lc?-spread  organie  brain  disease.  Single  or  reiK^itiJ  spasms  may  have 
their  origin  in  h_x*al  dist^ase  of  the  jaws^  siieh  as  periosteitis  or  tCHjth- 
ache,  and  are  then  retlexly  pri>dneed. 

Masticatory  paralysis  of  curtieLd  origin  is  extremely  nire.  The 
cortical  legions  have  almf>st  invariablv  been  Ibnnd  to  be  bilateral,  but 


Wig^U^-Cmeai 


(liMMioeor  iUv  tiiih  rntuinl  iiiTve  hi  a  cftM'  of  tJitic^,  »Uowtijg  atvtk  of  euLaiii^uut 
iiniilgt!s{»;   »utuv  Juciiit  alrui>lijr  b  al*u  present. 


Hirt  ^  has  reported  a  casr-  of  eorapletr*  niinidibnlar  judsy  dne  U*  a  left- 
sided  lesion  at  the  fcHJt  of  the  aseending  iVnntnl  ninvulntujn. 

Nuclear  disease  of  the  iifth  nerve  is  nsually  a  part  nf  a  group  of 
bulbar  symptom^,  Mastie^itory  paralysis  arising  fnun  tliis  sonree  is  ex- 
tremely rare,  Pmgressive  liulbar  palsy  and  p>ntiue  tumors  may  cause 
it,  but  other  eranial  nerves  are  almost  invariably  affected  at  the  same 
lime.  Mtdriple  selerosis  and  talies  may  and  t^tlen  do  atleet  the  iifth 
iiueleus,  ra using  bihiteral  sensory  ancl  motor  symptoms  in  the  area  of 
it^  ilLstrihutitm. 

Peripheral  intracranial  affections  of  the  trigeminus  may  involve 
the  r-tem,  the  (iasserian  gat»gli'Hu  nr  the  tliret'  l>ranehes  of  the  nerve  at 
1  their  exits  from  the  skulL  The  tlitfercntia!  diagnosis  as  to  location  may 
*  *^  Berlin,  klin.  Wocbeus./'  1S87, 
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be  impossible  if  adjoining  nerves  or  structures  are  uninjured  or  present 
no  indications.  A  description  of  the  symptoms  arising  from  injury  to 
the  tnmk  will  therefore  apply  to  disease  of  the  Gasserian  ganglion  or 
of  the  three  branches  at  their  cranial  exits.  Growths  and  inflammatory 
processes  are  the  usual  causes  of  this  form  of  trifacial  disease. 

The  motor  symptoms  are  those  of  paresis  or  paralysis  of  tlie  mandib- 
ular muscles.  The  jaws  can  not  be  closed  or  can  not  be  firmly  held 
together  when  closed.  The  combined  strength  of  the  jaw-muscles  is 
immense,  and  considerable  impairment  may  go  unnoticed.  In  complete 
bilateral  paralysis  the  jaw  droops,  but  can  at  fii'st  be  raised  by  the  action 
of  the  facial  muscles,  especially  the  buccinators  and  orbicularis  oris. 
If  the  palsy  is  one-sided,  the  jaw  may  still  be  raised  by  the  unilateral 
action  of  the  uninjured  side,  but  the  bite  is  feeble.  Attempts  to  bring 
the  paralyzed  pterygoids  into  play  fail  to  produce  grinding  movements, 
so  that  the  jaw  can  not  be  forcibly  advanced  from  the  impaired  side  or 
thrust  in  the  opposite  direction.  In  long-standing  cases  contracture  in 
the  muscles  which  depress  the  jaw  may  permanently  hold  tlie  mouth 
open. 

Interference  with  sensation  may  be  ]3artial  or  complete.  In  the  lat- 
ter case  all  parts  of  the  face,  head,  nasal  fossse,  conjunctivae,  mouth,  and 
tongue  supplied  by  the  fifth  nerve  are  insensitive,  and  taste  is  abolished 
on  that  side  of  the  tongue  and  oral  cavity.  The  sneezing  reflex  is 
abolished  on  the  anesthetic  side,  as  well  as  the  gagging  reflex  caused 
by  irritating  the  soft  palate.  Instruments  may  be  passed  into  an3 
through  the  nasal  chambers  without  eliciting  sensation,  and  ammo- 
nia fumes,  etc.,  no  longer  cause  irritation.  Pro<lromal  pricking,  ting- 
ling, and  burning  usually  precede  the  anesthesia.  Frequently,  when  the 
loss  of  sensation  is  pronounced,  so  that  the  patient  no  longer  feels  a  pin- 
prick, complaints  are  made  of  pain  and  burning  in  the  anesthetic  area, — 
anaesthesia  ilolorosa.  In  one  case  observed  by  the  writer,  while  general 
sensation  was  abolished  in  all  its  modes  and  tenses,  muscular  sense  re- 
maine<l.  A  touch  or  j)rick  was  not  perceived,  but  the  slightest  motion 
communicated  to  any  facial  muscle  was  instantly  recognized,  apparently 
through  the  uninjured  seventh  nerve.  Tt-ophic  disturbances  are  the  rule, 
but,  ordinarily,  they  are  slight  in  degree.  The  insensitive  conjunctiva 
and  cornea  are  easily  irritate<l  and  prone  to  ulceration  that  may  reach  a 
destructive  grade.  The  nasal  and  lacrimal  secretions  are  defective 
and  the  mucous  membrane  dry.  In  the  nose  this  drjuiess  impairs  the 
sense  of  smell.  The  paralyzed  side  of  the  tongue  is  thickly  furred, 
due  partly,  but  not  wholly,  to  the  fact  that  food  is  only  chewed  on  the 
sound  side.  The  salivary  secretion  may  be  greatly  diminished.  Herpetic 
eruptions  in  the  cutaneous  distribution  are  frequent,  and  when  the  gan- 
glion or  branches  are  diseased  and  the  conjunctiva  is  involved,  constitute 
a  serious  filature,  as  ophthalmia  and  complete  loss  of  the  eye  may  ensue. 

Facial  hemiatrophy  may  follow  injury  and  disease  of  the  fifth  nerve. 
In  this  rare  deformity  the  wasting  is  always  limited  to  the  distribution  of 
the  trifacial,  and  is  usually  most  intense  in  the  field  of  the  middle  and  in- 
ferior divisions.  The  alleged  causes  in  numerous  instances,  such  as  blows 
on  the  head  and  face,  infectious  fevers,  exposure  to  cold,  fiuaal  eryaipelaB^ 
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ostf'ltis  of  the  jaw^,  etc.,  are  capsihle  of  seriously  iiiflnenciiip;  the  nen'r.   In 

sieveral  atse.**  histol*»gi«il  cluinj^^^  in  thp  trunk,  pinj^lion,  or  hninche^  hiive 

b^*ti  clemonstmtt^il,  and  atmphy  has  followHl  divL^ion  of  the  nuit  of  the 

trigeminuB  in  man  and  iinimals-     Touche^  has  ret3orte<l  legions  in  the  pons 

affecting  the  root  of  the  fifth  nerve,  and  in  another  case  the  stile  lesion  was 

in  cortex  aiid  pia  of  the  opercuktrn.     .lucquet  has  denionstrateti  a  lesion  of 

the  third  cer\neai  sympathetic  ganglion*  and  many  assume  that  the  sym- 

'  Hetie  is  alone  at   fault.     It  may  liei^in  m  a  vviilening  sclerodermic 

h  on  the  side  t»f  the  Uu^,  but  more  cnmmuuly  the  entire  half  of  the  face 

luallv  diminishes.     The  loss  affects  both  dermal  and  osseouis  structures 


y\g.  i2.—Two  e«rlj  CBa«B  of  f»ci  > 


1  less  markedly  t!ie  mnsch's,  which  may  escape  entirf*ly.     The  oppf>f^tte 

f  of  thi'  face  may  finally  iKvonie  involvtnl,  tlitmirli  this  is  rare,  Tfic  tlis- 

develops  usually  lie  lore  aduh  life,  hut  may  apjiear  at  any  ai^c.      It 

[|irrMlures  a  most  notahle  difflerfMui'  of  ap|x*nonre  on  the  two  sides*  The 
utrttphir  half  hicks  the  pnijmrtions  of  the  hhjik!  sitlr  in  every  particular. 

'  The  condition  is  usually  most  marked  in  tlic  l^wcr  portion <tf  tlie  invv^ 
irradually  les^*ning  upw^anl  so  that  the  l>row  may  sliow  almost  no  iliscrc}!- 
ancyon  the  two  sides.  The  skin  is  thinned  notably,  sometimes  to  a  Iwilf 
or  quarter  of  its  prt>[>er  thickness ;  the  must^cs  are  somelinH^s  nnhietxl  in 
size  and  streu^^h  ;  the  lower  jaw  may  Ik*  a  thirtl  smaller  on  tlic  iiifcctcd  side. 
The  teeth  are  often  lost.  As  the  skin  is  ckisely  npplie<l  to  the  m useless  nnd 
the  Ixuiy  conformation,  a  widaverous  ap|>earanee  is  presented  that  may  be 
strikingly  at  variance  with  the  plum]>,  heidthy  siile,  and  is  si^metimea 
sharply  marked  hy  a  fnrntw  at  the  miildlr  Hue  r>f  the  hrow  and  chin.     The 

■  nose,  chin,  and  mouth  deviate  to  the  atlVctcd  side.  While  tlu^  urbit;d  and 
palpehml  structures  are  fii^^uently  wastcnl,  the  eyeball  is  atTcetiHl  nnly  in 
rare  cju^es,  but  has  been  obs^erved  wasted  and  even  destrtiyetl.  The  dis- 
eai*e  i**  proj^resj^ive  for  yeai^  but  may  ccmic  to  a  standstill  at  any  time, 
»nd  agnin  advance.  It  seems  to  be  uninoditieil  by  treatment,  but  the 
euntinuous  use  of  thyroids  may  be  trieti  with  some  pmspwt  of  retarding 
the  pmgress  of  the  wasting,  es|xx»ially  in  diose  cases   showing  sclero- 

*  **Rcv,  neurolog'que."  1902. 
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derma.    Paraffin  has  \)een  injected  in  a  number  of  instances  to  restore 
the  contours  of  the  face  purely  for  cosmetic  effect. 

Disease  of  the  trifacial  branches  is  extremely  common.  Their 
course  through  bony  channels,  serving  to  protect  them  admirably  under 
ordinary  conditions,  exjK>ses  them  to  pressure  from  inflammator}'  states, 
to  injury  l)y  concussing  blows,  and  to  laccnition  from  fractures  involving 
the  cranial  and  facial  bones.  Their  proximity  to  tlie  nasid,  buccal,  and 
pharyngeal  caviti(»s,  always  containing  the  potential  factors  of  infection, 
is  a  local  disadvantage*.  Finally,  they  are  distributed  to  the  most  ex- 
IH)sed  portion  of  the  cutiuieous  expanse,  when*,  thinly  covereil,  they  rest 
upon  unyielding  structures. 

They  are  very  often  the  seat  of  nenraUjw  pahiy  which  will  be  more  par- 
ticularly considered  in  the  section  on  Symp- 
tomatic Disonlers  of  the  Nervous  System, 
Part  VIII.  It  is  i)robable,  however,  that  a 
ner\'e,  the  seat  of  long-con tinuc^d  neuralgic 
])ain,  symptomatic,  jK»rhai)s, of  a  general  bl(K)d 
state, — as  malaria,  for  instance, — may  even- 
tually become  histologically  changed  and  or- 
gjuiically  diseased.  A  neiLrilM  may  be  thus 
estabh'sh(xl  whi(?h  is  usually  markcKl  by 
sharj)ly-defin(»<l  anatomical  .areas  of  hyjKT- 
sensitiveness  or  anesthesia.  Dystrophic 
changes  in  the  dermal  stnictures,  such  as  scal- 
iness,  herj)es,  and  falling  or  discoloration  of 
th(»  hair  of  the  eyebrow  and  beard,  are  fre- 
quently encountered.  The  glands  supplied  by 
the  given  nerve  over-  or  underact  as  the  con- 
dition in  the  nerve  is  irritative  or  destructive. 
Neuritis  may  also  Ik?  set  uj)  by  extension  from 
'  of  facial  hemiatrophy  *^  n(Mghl)oring  inflammation  in  the  orbit,  an- 
(ttft4;r  Yonjce).  truiu,  or  jaws.     The  dental  bninches  are  par- 

ticularly liable  to  infection,  injury,  and  irrita- 
tion, which  in  the  case  of  mohir  teeth  is  not  infrequently  the  cause  of 
pain  referrt^d  to  other  branches  of  the  trifacial  than  the  one  immediately 
concenunl. 

Injury  to  the  lingual  bmnch  of  the  third  division  of  the  fifth  nerve, 
if  it  <K'curs  below  the  junction  of  the  chonla  tympani,  jmnluces  loss  of 
taste  on  the  anterior  jM)rtion  of  th<»  tongue  on  the  same  side,  in  addition 
to  the  loss  of  general  sensation  and  trophic  disturbance  in  its  anatomical 
area  of  distribution. 

The  motor  fibei-H  of  the  trifacial,  Ixjing  entirely  confinc»d  to  the  third 
division,  suffer  with  it.  Paresis  or  ])anUysis  of  the  muscles  of  mastication 
on  the  same  side  follows.  The  promin(»nc(»  and  hardness  of  the  masseter 
and  teni]M)ral  do  not  take  i)lace  when  the  ]>atient  attemj)ts  to  clench  the 
teeth,  and  deviation  of  the  (»hin  to  the  opposite*  side  can  be  but  feebly  pro- 
duc(Kl  or  is  lacking.  Destruction  of  the  motor  root,  either  al)ove  or  below 
the  ganglion  or  at  the  bulbar  nucleus,  gives  rise  to  muscular  atrojJiy  in 
the  muscles  of  mastication,  and  to  the  reaction  of  degeneration  ujH)n  their 
electrical  stimulation.     A  cortical  lesion  causes  no  such  degenerution. 


Fig.   48.- 
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CHAPTER  VII. 
DISEASES  OF  THE  FACIAL  NERVE. 

Anatomical  Considerations. — The  seventh  cranial  nerve  has  its 
cortical  origin  or  representation  in  the  lower  Kolandic  region.  The 
nuclear  center  is  situated  under  the  floor  of  the  fourth  ventricle,  to 
the  inner  side  of  the  ascending  root  of  the  fifth  nerve.  The  path- 
ways between  nuclei  and  cortex  decussate  in  the  median  raphe  (Ed- 
inger).  From  tlie  nuclear  cells  the  nerve  passes  close  to  the  nucleus 
of  the  sixth  nerve,  and,  descending  thence  through  the  pons,  emerges 
in  the  furrow  between  the  pons  and 
medulla  outside  the  sixth  nerve,  closely 
accompanied  by  the  eighth  or  audi- 
tory nerve,  with  which  it  proceeds  di- 
rectly to  the  internal  auditory  meatus. 
Its  relation  to  the  sixth  nucleus  and 
its  proximity  to  the  sixth  nerve  on 
emergence  explain  the  frequent  asso- 
ciation of  these  nerves  in  disease.  The 
parallel  course  of  the  auditorj'  and 
facial  from  medulla  to  meatus  explains 
why  meningeal  and  basilar  conditions 
of  necessity  affect  them  both  at  the 
same  time. 

The  nucleus  of  the  seventh  re- 
ceives fibers  from  the  oculomotor  nu- 
clei above,  which  are  destined  to  the 
orbicular  muscle  of  the  eyelids.  By 
this  mechanism  the  functions  of  wink- 
ing, accommodation,  and  ocular  move- 
ments  are   associated.      Fibers    from 

the  hypoglossal  nucleus  below  also  pass  to  the  nuclear  centers  of  the 
seventh,  and  are  eventually  distribute<l  to  the  orbicular  muscle  of  the 
mouth,  correlating  the  labial  and  lingual  movements  necessarj'^  in 
phonation,  mastication,  and  other  buccal  processes. 

The  decussation  of  the  seventh  explains  the  phenomena  of  crossed  or 
alternate  paralysis  of  the  face  and  limbs.  A  lesion  in  the  pons  above 
the  decussation  involves  at  once  the  seventh  nerve  and  the  pyramidal 
tract  for  the  opposite  side  of  the  body,  but  below  the  facial  crossing  and 
above  the  pyramidal  decussation  a  lesion  involves  the  face  on  the  same 
side  and  the  limbs  on  the  opposite  side.  Such  a  lesion  must  involve 
the  lower  third  of  the  pons,  approximately  the  portion  below  the  super- 
ficial origin  of  the  fifth  pair. 

After  entering  the  internal  auditory  meatus  the  seventh  nerve  bends 
somewhat  sharply,  and  presents  a  gangliform  swelling,  which  receives  the 
large  superficial  petrosal  from  the  Vidian  ner\'e,  probably  containing  the 
taste-fibers  from  the  second  branch  of  the  fifth  nerve  by  way  of  the  spheno- 


Fig.  44.— Diagram  showing  the  course 
of  facial  aud  pyramidal  fibent  and  the  re- 
lations of  cranial  nerve-tninks.  A.  Le- 
sion causing  one-sided  symptoms ;  B,  lesion 
causing  crossed  paralysis  of  the  face  on  one 
aide  aud  the  limbs  on  the  other. 
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palatine  ganglion.  The  taste-fibers  leave  the  facial  nerve  in  the  form  of  the 
chorda  tympani  after  it  has  almost  completely  traversed  the  Fallopian  canal, 
and,  passing  up  through  the  tympanum,  finally  reach  the  anterior  portion 
of  the  tongue  with  the  lingual  branch  of  the  fifth.  Within  the  Fallopian 
canal  the  facial  gives  off  from  within  outward,  first,  near  the  ganglion  of 
the  knee,  above  mentioned,  a  motor  branch  to  the  tympanic  plexus;  sec- 
ond, a  motor  branch  to  the  stapedius  muscle;  and,  third,  the  chorda  accom- 
panied by  a  secretory  branch 
to  the  salivary  glands.  The 
facial  nerve,  therefore,  within 
the  aqueduct  contains  (1)  motor 
filaments  for  the  facial  muscles, 
(2)  filaments  of  the  special 
sense  of  taste  for  the  anterior 
two-thirds  of  the  tongue,  (3) 
motor  filaments  for  the  internal 
ear,  and  (4)  secretory  fibers  for 
the  salivary  glands.  In  addi- 
tion there  arc  a  few  filaments 
subserving  common  sensatioa 
for  the  external  ear,  derived 
from  the  fifth  nerve,  which 
pass  with  the  facial  to  its- 
exit. 

Afler  leaving  the  stylomas- 
toid foramen  the  facial  gives 
off  (1)  the  sensory  branches 
above  referred  to,  (2)  branches 
to  the  external  auricular  mus- 
cles, and  (3)  branches  to  the 
|X)8terior  |)ortion  of  the  occi- 
pitofrontal is.  The  trunk  in 
the  substance  of  the  parotid 
then  divides  into  (4)  widely 
spread  branches  supplying 
motion  to  all  the  muscles  of 
the  face,  to  the  platysma,  the  stylohyoid,  and  the  posterior  belly  of  the 
digastric. 

Practically,  the  seventh  nerve  may  be  considered  one  of  pure  motion. 
It  furnishes  the  trophic  supply  to  the  muscles  of  the  face.  The  sensory 
and  secretory  filaments  merely  join  it  during  its  course  and  leave  it 
before  it  reaches  its  periphery.  When  it  is  diseased  the  major  symp- 
toms are  motor  and  consist  of  increased  or  decreased  activity,  giving  rise 
to  facial  spasm  or  facial  palsy  as  the  condition  is  one  of  irritation  or 
deficit.  The  muscles  also  waste.  The  addition  of  sensory  and  secretory 
disturbances  enables  us  to  locate  the  lesion  with  more  or  less  exactness. 
Spasmodic  Affections  of  the  Facial  Nerve. — Facial  Spasm. — 
Irritative  lesions  in  the  Rolandic  face-centers  may  set  up  grimacing 
spasms  on  the  opposite  side,  usually  of  an  unrhythmical,  clonic  sort, 


Fig.  45.— Diagram  of  facial  nenre  passing  through 
the  petron.  F,  Facial;  A,  auditory;  St.F,  slylo- 
mastoid  forameD;  Ch,  chorda;  S,  8,  MUivary  fibers; 
G,  G,  gustatory  fibers ;  8t,  branch  to  stapedius  mus- 
cle ;  T,  tympanic  branch. 
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whidi  are  not  suggestive  of  any  intention.  Such  a  spasm  may  l>e 
the  initial  feature  of  a  Jaek*<niian  fit.  (Trimiicing  is  tlic  feature  of 
uU  :4evere  epileptic  attacks  tliat  mi^^i  imprcT^L'^  milimkci's.  In  limitetl 
oortieal  lesions  in  the  face-centers  the  spa^ni  may  be  confiotH:!  to  a  por- 
lion  of  the  face,  as  to  the  angle  of  the  muiith  or  Uy  the  eyelitis  and  brow. 
The^e  ei3rtical  spasms  an*  usually  attended  by  mental  syiuptoins,  such  as 
iaura,  etmfiision,  or  uncouseiousues^,  and  an*  pnu'tirally  indi-jK^ndent  of 
istances  and  surrouudiugs.  Feedings  oi  apprehension  ami  a  dis- 
1  api>earanee  ci^mmonly  attend  tlieni.  Their  lrLM|uenoy  is  variable, 
^ Often  they  occur  singly,  at  long  and  irregular  intervals.  An  explosion, 
a  son  of  stiitus,  may  take  place  m  thai  tlie  face  is  eonviil&<'d  for  many 
minutes  or  even  liours,  and  then  returns  to  a  nurmal  cjuietude,  perhaps 
marki'd  by  a  slight  jxiresis  or  even  by  a  distinct  weakness,  whieh  is  im- 
portant and  shiadd  always  be  souglit. 

The  irritative  ie^ion  may   be  subeoitical  and  pnjduce  the  siime  emi- 

ditious.      At  the  nueh-ar  level  it  would  almost  certainly   iuvulve  other 

luial  nerves.      Pontine  and  basilar  growtlis  have  in  nii^e  instances 

?n  the  clause  of  such  facial  s|msms,  and  inflammatory  invasion  of  llie 

nerve-trunk  is  usually  markefl  In-  twitchings  in  the  musek's   which  sub* 

l^fieipiently  i>n*sent  palsy.     These  twitchings  ofttni  reappear  with  regenem- 

|ti4»n«      All  the  alwive  conditions  produce  a  pure  spasm. 

The  muscles  supplied  by  the  facial  nerve,  either  alone  or  more 
coniiiamly  in  conjnoction  Avitli  other  groups,  may  l)e  atl'eetLH]  by  sjias- 
mfjNiic  fKVTj  including  blepharos|»asm,  mimic  s|msin,  grimjieiug»  etc.  Tliese 
are  onlinarily  tlie  external  manifestatiun  of  a  iixed  idea,  and  will  be 
described  und^T  the  psychoneuroses  in  Part  VIL 

Paralysis  of  the  Seventh  Nerve* — Facial  pilsy  follows  lesion  of 
the  seventh  nerve  at  any  point  fnmi  the  cortex  to  the  styltnmustoid  fora- 
men.  In  the  tace  individual  branches  may  be  injurcib  witli  corre- 
sptmding  liK'al  motor  loss.  The  imist  ci>in|>lete  facial  paralysis  depen<ls 
tipoD  injur)*  to  the  nerve-trunk.  When  it  follows  exposure  to  cold  or 
occurs  in  rheumatic  ci>uditions  it  is  often  ealliM:l  Bcirn  pahy.  The  j>er- 
tpheml  form,  due  to  a  !esi*m  of  the  nerve-trunk  after  its  entmnee  int^j 
the  petmn  through  the  internal  meatus,  will  first  be  considered,  and  then 
the  nuclear  and  central  varieties. 

Peripheral  Facial  Palsy. — Etiologry*— The  facinl  nerve  in  the 
petrous  C4inal  is  occasionally  inva<led  by  inflamination  extending  from 
the  tymjKinic  cavity.  The  sepaniting  plutr^  of  bone  is  oflen  of  extreme 
thinnt^ss^  and  may  even  be  lacking,  es|»t*eially  in  children.  Mastoid 
disease  and  pharyngeal  inflamn*ations  have  led  to  the  sjime  n^sult. 
Fractun?s  of  the  crania!  base  very  frequfntly  involve  the  j)etron,  and 
may  cauj*e  a  facial  pidsy  at  once;  or  this  may  cnuie  <m*  fnim  inflam- 
matory n^niction  after  a  few  {lays,  or  later  from  the  de|)osition  of 
callus.  In  extremely  rare  instances  hemorrhage  within  the  ctmal  |iro- 
daces  paralysis  almost  instantly.  In  some  iufimtile  ca**es  a  cerebtillar 
^  hemorrhage  invades  the  canal  with  the  same  result.  Injuries  to  the 
nerve  at  its  foramen  f»f  exit,  as  by  blows  wit!i  sharp  or  blunt  instru- 
ments and  l>y  the  obstetrical  !brce)»s,  nuiy  cause  the  pulsy.  In  nddition 
to  the  IrH^al  disiidvantiige  presented  by  the  facial  nerve  being  surrounded 
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by  a  long  bony  passage^  Neumann  attributes  much  to  the  large  number 
of  lymphatics  and  lymphatic  glands  encircling  it  at  its  exit  from  the 
stylomastoid  foramen.  Stagnation  of  lymph  here  favors  changes  in  the 
neighboring  nerve-trunk.  Upward  extension  of  inilanmaation  in  the 
parotid  or  side  of  the  neck  into  the  canal  is  an  occassional  cause.  By  all 
odds  the  most  common  and  usual  cause  is  a  neuritis  due  to  cold,  as  by 
a  draft  of  air  on  the  side  of  the  face  during  the  night,  or  from  an 
open  window,  or  after  prolonged  outdoor  exposure.  The  nerve-swelling 
to  which  this  gives  rise  nips  the  nerve  in  its  unyielding  channel  and 
paralysis  super\^enes. 

Huebschmann,^  from  a  series  of  135  cases,  found  seventy-five  per 
cent,  to  be  of  the  so-called  rheumatic  form,  nine  per  cent,  due  to  ear  disease, 
and  six  per  cent,  to  injury.  Most  of  the  rheumatic  cases  occurred  be- 
tween the  ages  of  ten  and  forty  years,  and  males  predomuiated  about  five 
to  four.  Reik  ^  believes  that  the  so-called  rheumatic  variety  of  facial 
palsy  is  very  commonly  dependent  upon  catarrhal  or  other  inflammation 
of  the  middle  ear,  and  urges  an  examination  for  otitis  media  in  every  case. 

Any  general  depression  of  the  physical  state  may  act  as  a  predis- 
posing element.  In  this  relation  rheumatism  occupies  a  chief  place. 
Anemia,  syphilis,  tuberculosis,  and  alcoholism  are  also  very  favoring 
conditions,  as  is  the  puerperium.  Syphilis  may  of  itself  cause  a  local 
lesion,  but  must  at  this  location  act  very  exceptionally.  Gouty  and 
leukocythemic  neuritis  may  also  involve  the  facial  trunk  directly. 
Sarbo  ^  agrees  with  Neumann  that  there  is  commonly  a  personal  pre- 
disposition to  facial  paralysis,  and  Arkwright  *  reports  six  cases  in  two 
families  which  indicate  the  same  thing. 

Symptoms. — Motor, — In  a  well-marked  case,  unless  due  to  direct 
violence,  within  about  twenty-four  hours  after  the  action  of  the  inciting 
cause  a  little  twitching  in  the  affected  side  of  the  face  is  frequently  noticed. 
Perhaj)*  friends  then  first  call  attention  to  the  distortion  of  the  face,  which 
in  all  expressional  movements  is  drawn  to  the  opposite  side.  The  patient 
may  first  find  that  he  is  unable  to  expectorate  with  certainty,  to  whistle, 
or  to  puff  out  his  cheeks  and  lips,  owing  to  the  loss  of  control  over  the 
labial  positions.  In  two  or  three  days  the  deformity  is  noticeable  to 
all.  The  entire  side  of  the  face  is  affected,  with  the  occipitofrontal  is. 
Even  the  small  muscles  of  the  external  ear  on  the  same  side  are  para- 
lyzed. The  unopposed  muscles  of  the  sound  side  draw  the  mouth  in 
their  direction,  and  the  zygomatici  elevate  its  angle.  When  the  mouth 
is  opened  widely  it  presents  an  uusymmetrical  outline.  It  is  higher  on 
the  sound  side  and  displaced  towanl  this  side.  This  may  mechanically 
cause  the  projected  tongue  to  deviate  to  the  sound  side,  but  if  the  mouth 
be  passively  held  in  a  median  position,  the  lingual  cur\'e  disappears 
and  full  mobility  of  the  tongue  can  be  ea^sily  shown.  The  dorsum  of  the 
tongue  is  slightly  depressed  on  the  affected  side,  according  to  Schultze,^ 
from  w^eakness  of  the  stylohyoid  and  digiister.  Saliva  and  food  ac- 
cumulate in  the  flabby  cheek  and  have  to  be  displaced  with  the  finger. 

1  "Neurol.  Centralblatt,^'  Nov.  15  and  Deo.  1,  1894. 

a  ".Johns  Hopkins  Hosp.  BuH.,"  April,  1902. 

»  "Dent.  Zeit.  f.  NervenhL,"  Mar.,  1904.  *  "Lancet,"  Jan.  23,  1904. 

»  "Munch,  med.  Wochens.,"  June,  1897. 
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Mastication,  therefore,  is  mainly  done  on  the  sound  side  and,  due  largely 
to  this  fact,  lateral  furring  of  the  tongue  on  the  paralytic  side  may  a|>- 
pear.  Often  there  is  some  diminution  of  salivary  flow  on  the  paralyzed 
side,  owing  to  the  involvemeut  of  the  secretory  fihers  which  traverse 
the  facial  trunk.  The  nasolahia!  fold  disapi3ear«  on  the  injuitxj  side 
ami  is  siccentuated  on  the  sound  i>ide.     The  chin  and  nose  mav  deviate 


Fig.  44L— Facial  palsf  of  lef^  tide,    l,  BilAt^rul  atleiupt  to  raise  ejebrows;  2,  bilateral  atleoipi  t<i  dote 

eye*;  'J,  «iiiiLitig. 

to  the  sound  side.  The  platysma  on  the  same  side  is  invariably  involvai. 
The  eye  on  the  paralyzed  side  can  not  he  close<l  nor  the  eycl>ro\v  lifte*!. 
In  attempts  to  close  tlie  eyes  the  eyeball  «>n  tfie  affecteti  side  tunis  u|>- 
ward  and  can  not  l>e  controlled.  Winking  is  absent,  and  in  the  aged  the 
lower  lid  often  droops  away  from  the  ball.  The  cross-wrinkles  on  the 
forehead  stop  abruptly  at  the  middle  Hne. 


Fig.  47.— Faetil  PaIst  of  left  side,     I.  force*!  elfort  tu  utittivfr  lt*lli  *m  UaU  t-uh 

totiguv  iti  niHtdl«  Itiiif ;  6,  inoulh  i:}fM*ii  uiore  widely  on  Ncnind  !»ide  in  bilaLarul  eflbrt 


lirulrtided 


During  moments  of  quiet  little  asymmetry  may  be  apparent,  but  the 
slightest  emotional  or  vi>limtary  moveraent  produces  and  aeeentiiates  all 
the  motor  symptoms.  In  yonnii  patients,  where  the  expi-essional  lines  and 
wrinkles  are  absent  or  only  sliirhtly  dcvclopefh  the  ditierenee  between  the 
two  sides  is  mueli  ]es^  markotl  tlian  in  those  of  moit*  ninfiire  years.  The 
greater  resilience  of  the  skin  and  the  hirgiT  adipose  layer  contribute  to 
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this  effect.  The  reaction  of  degeneration  is  present  in  the  muscles  either 
in  complete  or  modified  degree.  The  muscle  reflexes  are  abolished  and 
McCarthy's  supra-orbital  reflex  is  last.  After  a  few  weeks  the  muscles 
waste.  The  atrophic  loss  is  not  readily  seen  except  in  thin  people. 
As  the  eye  can  not  be  closed,  the  exposed  conjunctiva  is  often 
irritated  and  painftil.  At  night  it  may  become  quite  dry,  and  con- 
junctivitis of  a  severe  grade  may  develop.  From  the  relaxation  of  the 
lids  the  natural  flow  of  tears  to  the  lacrimal  duct  is  interrupted  and  they 
overflow  on  to  the  cheek.  In  rare  severe  cases  there  is  a  herpetic  eruption, 
but  this  is  probably  due  to  a  simultaneous  affection  of  the  fifth  nerve. 

Disturbance  of  common  sensation  is  slight  or  wanting.  If  in  the  first 
week  the  muscles  of  the  cheek  be  grasped,  some  tenderness  can  be  elicited, 
which  is  probably  due  to  the  irritation  of  the  sensory  twigs  distributed  to 
the  degenerating  facial  branches.  The  sense  of  taste  on  the  same  side  of 
the  tongue  in  its  anterior  two-thirds,  the  part  supplied  by  the  chorda  tym- 

pani,  is  often  disturbed  or 
abolished.  Many  patients 
during  the  first  few  days  ac- 

£^^f^^^^  knowledge  subjective  taste 

^^^^^^^         sensations  of  a  peculiar  sort ; 
^L  .^^m         but    ordinarily     a    careful 

^H^mMgi^B        search  must  be  made  in  order 
^B      #i^»y       ^  elicit  the  actual  difficulty. 
^m.^^^mlM^       i/ea?-/!?//  is  sometimes  modi- 
IflB^Bv  ^\     fied  in  such  a  way  that  low 
Jt^CM§L       \    notes  are  more  readily  heard 
^H  *  I^^H   ^^^^  ^"  *'^^  sound  side,  while 

|H|     _^      l^VI    ^^^^^  ^^  ^^^  pitch,  as  the 

Fig.48.— Facial  palsy  of  left  side.  7,  Eflfect  of  farad  ism  on  sound    ticking  Ot  a    Watch,   are   UOt 
side;  8,  non-<;£rect  of  same  curren I  on  paralytic  side.  distinguished   Avith  CVCU  Or- 

dinary acuteness.  Middle- 
ear  inflammation,  if  present,  would  l)e  attended  by  some  general  loss  of 
hearing  and  sometimes  by  tinnitus. 

In  rare  instances  a  double  facial  palsy  is  encountered.  This  usually  is 
significant  of  intracranial  disease,  as  pontine  lesions,  inflammation  (espe- 
cially of  a  syphilitic  sort)  at  the  base,  or  nuclear  degeneration,  Avhich  onli- 
narily  involves  other  cranial  nerves  at  the  same  time.  A  double  otitis 
may  produce  it,  or  it  may  be  part  of  a  multiple  neuritis,  such  as  follows 
diphtheria  and  other  general  intoxications.  In  bilateral  palsy  the  face 
hangs  flabby,  motionless, and  without  expression.  The  unwinkingeyes  and 
the  dr(K)ping  mouth  give  a  vacuous  look  that  is  suggestive  of  dementia. 
All  of  the  paralytic  symptoms  are  present  on  lx>th  sides,  but  the  distor- 
tions and  asymmetry  so  prominent  in  the  ordinary  form  are  wanting. 

Course. — The  tendency  of  the  palsy  to  improve  in  peripheral  facial 
paralysis  is  marked,  excepting  in  destructive  lesions  of  the  nerve-trunk. 
Cases  that  im})rove  get  practically  well  in  from  three  weeks  to  eighteen 
months,  depending  upon  the  amount  of  injur\^  done  the  nerve  and  the 
duration  of  pressure  within  the  facial  canal.  This  is  true  regardless  of 
treatment  in  those  cases  that  depend  upon  so-called  rheumatic  condi- 
tions, though  improvement  may  without  doubt  be  accelerated  by  proper 
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omnagement  The  early  lo^s  of  faradlc  gtitmibbility  of  tlie  muscles 
gradually  passes  away,  but  yolmitaiy  motion  returns  In^fore  the  iaradic 
current  regains  its  contmL  Very  frequently  the  paralyzed  muftelas  will 
twitch  or  even  act  in  vigorous  spasm  as  re^enenitiiiu  in  the  nerve  re- 
stores its  irritiibility.  Tliose  eases  Avhieh  hist  a  month  fir  tw(»»  or  more, 
usually  leave  traces  for  the  rest  of  life.  They  may  be  so  slight  as  to 
require  careful  scrutiny,  or  marked  weakness  may  persist.  Very  excep- 
donally  the  palsy  is  permanent. 


m 


Fig.  49.^^me  CAM'  six  months  later.  9  show*  lat*"  c<»ntractiire  on  the  riArelic%lde  while  the  fnce 
It  Bt  rmi  :  10,  coiiimcturt*  in  ihe  lover  half  of  the  fat*t'  iiitn-A*iHl  hy  geniJy  rlosiw^  rhe  t^yes.  *mJ  at  lUe 
HBW  titnie  ?liow*  Wf*kiiC!**  shout  lefl  t-yc;  11,  cotilrwtrtiinL'  ij)c«-«»>efl  by  rAisitig  hrow»,  showiuK  over- 
«etltiii  of  tygonistici  mad  «reiLkti«»  of  frotiulis  on  kfL  fcid«. 

As  die  face  recovers,  in  every  instance  the  iJaretic  side  is  likely  to 
overact  for  all  Dii>derate  voluntary  bilateral  mnvenients.  It  would  seem 
that  the  neuritis  had  left  a  certain  nuclear  irritability,  so  that  a  ecntral 
iuflueni^^*,  acting  uijually  on  lM>th  sides,  (nxHhiees  a  greater  eHei't  ou  the  for- 
raerly  paralytic  ruuseles.  This  secondary  orcrttdion  is  most  pronounced 
in  the  lower  half  of  the  face,  and  often  leads  the  patient  to  supjmse  tliat 
the  sound  side  is  becalming  piretie.  When  once  strongly  develo|WHi  it 
practically  remains  ior  the  rest  of  life,  though  slight  degrees  i*f  it  may 
pa^  away.  While,  therefore,  the  paralysis  usual !y  gets  well,  the  setjucl 
often  remains  ami  is  irremetliable,  but  is  inA  of  great  amount  or  serious 
import.  Indeed,  many  [people  who  have  never  been  aftceteil  sho\v  almost 
as  much  asymmetrj^  of  facial  muscular  action.  Some  cases  [irestnit  sev- 
eral attacks  of  facial  palsy,  Beruliardt  ^  asserts  that  rt^nirrcnce  takes 
place  in  70  Ji  of  all  cases  and  in  men  more  commonly  than  in  wotnem 
Secf^ud  attacks  are  fre<|uently  assix*iattHl  with  middle  ear  iutlammation, 
dvphilis,  or  diabetes.  In  the  authors*  experience  second  attacks  are 
decidedly  nncN>mmon,  Rossolimo  ^  rcp*rts  a  recurring  case  associated 
with  migrainous  attacks. 

Diagrnosis.-^The  diagnosis  of  a  facial  jmlsy,  if  at  all  marked^  is 
made  at  a  glance  in  the  early  stjige.  Ij*iter  on  the  secondary-  overaction 
may  momentarily  mislead,  but  its  nature  should  be  easily  deciphered. 
In  slight  volitional  movenients  the  overading  aiiil  couse<juently  for- 
merly paralyzed   siile  i>f  the   face  responds  in  an  exaggerated  maimer; 

»  **  NearoL  CentmlbL,'^  Aug.,  190L 
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but  if  the  muscular  effort  be  forced,  as  in  vigorously  screwing  up  the 
eyes  and  in  laughing,  the  paresis  will  be  manifest  in  tfie  lessened  action 
of  the  orbicularis  palpebrse,  though  at  the  same  time  the  zygomatici  on 
the  same  side  may  be  strongly  overacting  and  exaggerating  the  naso- 
labial furrow.  In  the  same  way  a  strong  attempt  to  uncover  the  teeth 
will  show  a  weakness  on  the  affected  side.  The  distinction  between  a 
cerebral  and  a  peripheral  palsy  will  be  made  clear  in  the  consideration 
of  lesions  within  the  skull.  It  suffices  here  to  say  that  disease  of 
the  cortex  and  in  the  brain  above  the  nuclei,  as  in  onlinary  hemiplegia, 
produces  no  muscular  atrophy,  no  reaction  of  degeneration  in  the  muscle, 
and,  with  practical  uniformity,  never  involves  the  brow  and  is  most 
marked  in  the  lower  portion  of  the  face.  The  tongue  also  is  affected,  as 
a  rule.  Lesions  at  the  nucleus  and  in  the  pons  almost  invariably  impli- 
cate other  cranial  nerves.  Lesions  at  the  base,  as  in  meningitis,  affect 
other  cranial  nerves  usually,  and  always,  when  the  face  is  paralyzed,  pro- 
duce deafness  from  injury  of  the  more  vulnerable  auditory  nerve,  the 
parallel  course  of  which  with  the  facial  has  been  pointed  out. 

The  question  as  to  the  location  and  extent  of  the  lesion  in  the  iLsual 
peripheral  palsy  is  an  interesting  one,  and  can  be  answered  with  some 
degree  of  precision.  Referring  to  the  diagram,  page  120,  it  is  evident 
that  the  neuritis,  unless  confined  to  a  very  short  distance  above  the  stylo- 
mastoid foramen,  will  (1)  involve  the  chorda  and  (2)  produce  loss  of 
taste  on  the  same  side  of  the  tongue,  with  diminished  salivation.  A  little 
higher  (3)  the  tympanic  tensor  nerve  is  cut  off  and  the  auditory  symp- 
toms of  hyperacousis  for  low  tones,  with  blunting  of  hearing  for  notes 
of  liigh  pitch,  will  be  added.  At  the  internal  (4)  meatus  the  auditory 
ner\^e  will  also  suffer  and  the  chorda  may  escape. 

Progrnosis. — The  prognosis,  while  very  good  for  practical  recovery 
in  all  cases  of  facial  neuritis,  should  always  be  guarded  and  guided  by 
an  electrical  examination,  which,  after  the  second  week,  often  furnishes 
information  of  a  precise  nature.  Simple  slight  cases  present  no  diminu- 
tion in  faradic  resix>nse  or  change  in  galvanic  excitability.  They  may 
be  expected  to  recover  within  a  month.  If  galvanism  and  faradism  of 
the  nerve  give  diminished  responses  and  galvanism  of  the  muscles  shows 
increased  influence,  with  A.  C.  C.  equal  to  or  greater  than  C.  C.  C,  the 
case  will  probably  last  two  or  three  months.  Finally,  if  the  reaction  of 
degeneration  be  complete,  no  responses  in  the  nerve  to  either  current^ 
the  muscles  refusing  to  act  to  faradism  and  showing  overexcitability  to 
galvanism  with  the  anode  overpassing  the  cjithode,  a  year  to  eighteen 
months  must  be  allowed.  In  this  last  group  of  cases  marked  and  per- 
sistent overaction  may  and  should  be  foretold.  Bordier  and  Fraenkel  ^ 
insist  that  the  outward  and  upward  deviation  of  the  eye  when  the  patient 
tries  to  close  the  lids  is  pro|)ortionate  to  the  severity  of  the  nerve  injury, 
and  recovers  in  an  equal  ratio. 

Traumata  of  the  trunk  of  the  nerve  at  its  bony  exit,  even  severing  it, 
are  not  necessarily  of  grave  outlook,  as  union  and  regeneration  may  follow. 
Middle-ear  diseases  and  cranial  fractures  arc  likely  to  heal  and  the  asso- 
ciated  i>alsy   to   pass   away.      Naturally,  the  prognosis  nuist  be  more 

1  ''Sem.  M6d.,"  Sept.,  1897. 
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guarded  in  these  conditions,  and  is  based  largely  upon  the  possibility  of 
their  recovery. 

Treatment. — The  tendency  to  recover}'  being  pronounced,  can  we 
shorten  the  duration  of  the  disability  ?  It  seems  probable.  If  the  case 
is  seen  early,  a  blister  or  leech  on  the  mastoid  may  reduce  the  congestion 
in  the  facial  canal.  Hot  applications  to  this  region  may  be  tried.  If 
not  thoroughly  and  persistently  used,  they  are  worse  than  useless  and 
later  on  quite  valueless.  When  the  case  is  developed  we  recognize  that 
the  lesion  of  the  trunk  shuts  off  trophic  and  motor  control.  The  indi- 
cation is  to  maintain  the  muscles  in  as  perfect  a  condition  as  possible 
until  the  way  for  nuclear  and  cortical  influence  is  reopened.  Further,  we 
should  strive  to  keep  the  muscles  as  responsive  as  possible  to  the  slight 
fraction  of  motor  control  that  remains,  or,  if  none  is  present,  to  the  weak 
and  inefiBcient  impulses  that  will  first  reach  them.  To  tliis  end  there 
are  three  things  to  do  :  (1)  Keep  the  face  in  place  by  having  the  patient 
constantly  push  the  cheek  and  mouth  to  their  proper  positions,  from 
which  everj*  smile  and  word  cause  them  to  be  dragged  by  the  sound 
muscles.  In  the  same  way  have  the  eyelids  rubbed  over  the  eyeball 
frequently,  and  at  night  a  compress  should  be  worn  to  keep  them  closed. 
This  has  the  additional  advantage  of  diminishing  and  often  of  prevent- 
ing c<injunctivitis.  A  weakened  muscle  stretched  by  its  sound  antag- 
onists is  not  only  placed  at  a  mechanical  disadvantage,  but  actually  in- 
junxl  in  its  nutrition.  (2)  By  means  of  massage  and  hot  douches 
accelerate  and  improve  circulation,  and  thereby  the  nutrition  of  the 
affocte<l  muscles.  (3)  By  electrical  stimulation  of  the  muscles,  com- 
menced from  the  first  day,  keep  up  their  responsiveness.  For  this 
puqK>se  a  galvanic  current  only  is  needed.  Faradism  to  contract  the 
muscles,  or  the  faradic  brush,  are  needless  and  painful.  Onlinarily  the 
best  plan  is  to  use  the  anode  at  the  motor  points  on  the  side  of  the  face 
and  to  daily  systematically  cause  the  muscles  to  gently  contract  six 
to  ten  times  by  anodal  closures.  This  pole  is  the  least  painful  and  the 
most  active  in  the  presence  of  degeneration. 

Traumatic  cases  are  to  be  treated  on  surgical  lines.  If  the  nerve- 
trunk  is  divided,  an  attempt  should  be  made  to  suture  it.  Breauvoine,^ 
in  the  manner  advocated  by  Faure  and  Furet,  reports  a  fair  success  fol- 
lowing the  establishment  of  an  anastomosis  between  a  diseased  facial 
and  the  spinal  accessory.  This  method  is  only  applicable  to  those  cases 
in  which  the  nerve  has  no  other  possibility  of  regeneration.  Anasto- 
mosis with  the  hyiK)glossal  promises  even  better  results.  ^  Tympanic, 
mastoid,  and  pharyngeal  trouble  will  require  topical  measures.  When 
the  neuritis  is  a  part  of  general  multiple  neuritis,  attention  is  directed  to 
thf  toxic  cause.  Guideil  by  the  rheumatic  idea,  such  remedies  as  the 
salicylates  have  been  recommended  and  may  be  tried  if  the  observer  can 
convince  himself  that  such  a  blood-state  exists.  Anemia  and  diminished 
physical  forces  from  any  general  cause  are  not  to  be  neglected.  Strychnin 
may  be  of  some  siTvice,  acting  as  a  nuclear  stimulant  and  general  tonic. 
Nuclear  palsy  of  the  seventh  nerve  manifests  itself  by  the 

*  **Travaux  de  Neurologic  Chirurgicale, "  Jan.,  1901. 

2  Ballance  and  Stewart,    *'Br.  Med.  Jour.,"  May  2,  1903;    Taylor  and   Clark, 
''Med.  Kec.,"  Feb.  27,  1904. 
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same  peripheral  motor  distribution  as  that  found  in  diseases  of  the 
trunk,  but  lacks  the  gustatory,  salivary,  and  sensory  disturbances.  The 
muscles  degenerate  in  the  same  way  and  show  the  same  electrical  condi- 
tions. Almost  invariably  other  adjacent  cranial  nuclei  are  implicated. 
This  gives  rise  to  a  symptom  group  that  easily  diflfercntiates  the  nuclear 
palsy  from  the  peripheral  form.  In  bulbar  palsy  the  facial  nucleus  is 
generally  invaded,  and  it  may  be  aflTected  in  polio-encephalitis  superior. 
The  nuclear  lesion  usually  produces  bilateral  symptoms.  The  pyramidal 
tracts  are  also  commonly  affected,  and  symptoms  in  the  trunk,  and  espe- 
cially in  the  extremities,  are  present. 

An  alternating  palsy  of  the  face  on  one  side  and  of  the  limbs  on  the 
other  is  due  to  a  pontine  lesion  (see  Fig.  44)  affecting  the  facial  fibers  before 
their  crossing  and  the  pyramidal  tract  above  its  medullary  decussation. 

Supranuclear  facial  palsy  results  from  any  lesion  destroying  the 
cortical  facial  centers  or  interrupting  the  communication  of  these  centers 
with  the  facial  nucleus.  Ordinary  capsular  hemorrhage  is,  therefore,  a 
frequent  cause  of  facial  palsy,  but  almost  invariably  at  the  same  time 
causes  hemiplegia.  In  these  supranuclear  palsies,  as  has  already  been 
indicated,  the  upper  portion  of  the  face  partially  or  entirely  escapes. 
Particularly  is  this  true  of  the  orbicularis  palpebrarum,  which  acts  volun- 
tarily. The  slight  weakness  that  is  present  is  often  shown  by  a  partial 
ptosis  completely  at  variance  with  the  constantly  open  eye  of  the  peripheral 
palsy,  but  the  eye  on  the  affected  side  usually  can  not  be  closed  as  vigor- 
ously as  the  other.  All  expressional  bilateral  movements  in  the  lower 
face  may  be  fairly  retained,  while  voluntary  control  is  practically  lost 
In  the  peripheral  form  the  loss  is  equal  in  both  varieties  of  action. 

In  supranuclear  palsy  the  muscles  respond  actively  and  normally  to 
electricity,  and  their  trophic  condition  is  not  impaired.  In  other  words, 
the  lower  neuron  is  not  involved.  The  reflexes  are  present  for  the  same 
reason,  and  there  are  no  auditory,  secretory,  or  gustatory  symptoms.  A 
lesion  that  involves  the  optic  thalamus  may,  according  to  Bechterew, 
cause  loss  of  emotional  expression  on  the  opposite  side.  A  lateral  loss 
of  expressional  movements,  with  the  retention  of  voluntary  motion, 
therefore,  points  to  the  optic  thalamus,  which  contains  the  centers  for 
emotional  expression.  This  loss  has  been  found  associated  with  corre- 
sponding bilateral  hemianopsia  resulting  from  the  same  lesion. 


CHAPTER  VIII. 

DISEASES  OF  THE  EIGHTH  CRANIAL  NERVE 

Anatomical  Considerations. — The  eighth  cranial  nerve  is  purely 
sensory.  It  is  made  up  of  two  portions :  the  cochlear  branch,  which 
alone  conducts  sound  impressions,  and  the  vestibular  branch,  which  con- 
ducts space  sensations  from  the  semicircular  canals.  An  accessory  and, 
so  to  speak,  adventitious  portion  is  the  intermediate  nerve  of  Wrisberg, 
which  is  vasomotor  and  secretory  in  function.     It  passes  to  the  facial 
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pe  aod  finally  controls  saliv^utiou.       In  oonsiiiitence  tlie  auditorv  stem 

>fe  much  less  firm  than  the  facial.      It  follows  that  basilar  lesiuos  whieh 

'  aSeet  the  seventh  almost  necessarily  involve  tlje  softer  auditory,  which 

lies  beside  iL     But,  on  the  other  hand,  a  lesion  that  injures  the  auditory 

.may  not  affect  tlie  more  insisting  facial  or  iiortivi  duni. 

At  the  aiJ[>arenl  <irigin  of  the  auditory  trunk  tlu'  internal  vestibular 
portion^  the  one  rt^late<i  to  eijuilibration,  jmsses  liackwani  and  inward 
lielween  the  resitiform  IxkIv  of  the  njcdiilla  and  the  a.scendiiig  root  of  the 
trilBcial  aer\*e,  to  terminate  in  two  groups  i^f  large  celK  The  outer 
eochk'ar  pjrti(»n^  the  true  auditory  njot,  sf|»arat4's  fr^mi  the  vtstiVnilar 
n»ni  near  the  apparent  origin,  and,  passing  outwartl  around  the  restiform 
luxiy,  turns  inwanl  on  the  Hrnir  of  x\\v  f'om-tli  ventricle  as  the  stria^  acus- 
Itcse,  which  dip  down  in  the  middle  line  to  the  nuclear  cells  of  Clarke. 
A  t  1 1 1€*  jw  >i  n  t  w  h  e re  tl  i  est*  1  >  n\  i  \  ehcs 
diver^^  the  e<x*hlear  nwit  presents 
11  gTi»up  of  ct^Us,  for  tlie  vasomotor 
ftjot  of  Wrisberg,  analogous  to  a 
pi>sterior  root  ganglion.  Another 
Ifnmp  of  (>ells,  the  acoustic  tulnr- 
cle,  K^hen  of  large  size  in  aniuials, 
U  placed  just  outside  the  n/stitorni 
boily^  aiid  m  oonsidert»<l  a  pure 
auditor^'  nucleus.  The  higher 
filiations  of  the  audttiuy  injclei 
are  not  clearly  knrtwn,  nor  the 
rxact  tH^urse  c>f  the  radiations  to 
the  cortex.  There  is  every  reason 
to  l>elieve  that  the  vestiUular  nu- 
€*lei  are  in  relation  with  the  cere- 
bt'llum  and  with  tlie  cen*bruui. 
The  trochlear  luiclei  are  connectr<l 
with  thi^  teinj)orus]>heuoidal  cH^>r- 
tex  l»y  fibers  whicli  pass  through 
the  posterior  thinl  of  the  sensr ^ry 
divbion  of  the  internal  capsule. 
Kach  ear  is  represented  on  b+th  sides  of  tlu*  brain,  but  also  principally 
u  pn  n  t  he  c  >pposi  te  s  i  de .  T  h  e  a  u  1 1  i  Xo  ry  ce  nte  r  fV i  r  s  |  kh*cI  i ,  ho  w  e v  er ,  i  n  rigl  1 1- 
handcil  indivtiluals  \>  practically  eiudined  te»  the  lei^  tcnipt>ral  hilx\  the 
de^tnittitm  t*f  wlaeh  prtxhices  word -deafness^  or  a  loss  ol'  spvjkiai-woi^ 
memories.  At  its  peripheral  temiiuatir»n  tlie  auditor}'  nerve  enters  the 
criljriforni  opening  in  tlie  internal  meatus.  The  auditory^  pirtion  is  dis- 
tribut«*d  to  the  ctwhlca  and  the  organ  <if  Corti.  The  labyrinthiau  potion 
id  distributed  to  the  vc'^tibule  an*!  am]»uike  of  the  scuiieireular  canids. 

Irritation  of  the  auditory  portion  of  the  eighth  nerve  is 
marked  by  nudiiarif  lujperrxihvtfki^  by  increasi^d  acuteness  of  bearing  {hjUMT- 
^tromijt),  and  by  thnnfuK  It  nmst  be  unihTstood  tliat  (»<:intiiuied  irrita- 
tion of  the  au<litor\^  apparattis  may  result  iii  ilimintshtMl  m  lost  tnnction, 
ju8t  Jis  overstimulation  of  any  tissue  or  orgsui  finally  prmhiees  weakness 
and  involution.     It  follo\vs  that  tinnitus,  for  example,  is  often  found  with 

9 


Fig,  60.— I>iagr»m  of  a  s<H;t Ltm  •Howl  ug  the  ori- 
gin of  tlicidgluh  crmnlKJ  octvil  V,  VesUbdlsir  jK»r- 
tiotj;  i\  eoculear  porcioti ;  W,  »cce»*f»r)r  of  ^V  lis** 
berg;  A,  »c«;es8«ry  uiicleu* ;  T,  acou»lie  tulocrcle; 
E,  raMilfurm  bodj^  NC,  oucletts  uf  t  larki;  (ttfter 
BrlsnotJ), 
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defective  hearing.  Hyperesthesia  is  frequently  present  in  excitable  and 
nervous  persons.  Migraine  and  all  forms  of  pain  often  render  the 
sufferer  more  sensitive  to  sudden  noises,  especially  of  high  pitch,  but 
actual  hyperacousis  is  rare.  In  meningitis,  acute  mania,  and  under  the 
influence  of  some  stimulant  drugs,  such  as  alcohol,  opium,  anesthetics, 
Indian  hemp,  and  caffein,  the  special  sense  of  hearing  is  at  times  actually 
exalted.  It  is  also  conceivable  that  an  irritant  lesion  of  the  auditory 
cortical  centers  might  give  rise  to  hyperacousis,  and  })erhaps  this  is  also 
the  explanation  of  some  hallucinations  of  hearing  and  sometimes  of  the 
rare  auditory  aurae  of  epilepsy.  The  increased  acuteness  of  hearing  for 
low  tones  in  facial  palsy  has  already  been  described. 

Irritation  or  disease  of  any  part  of  the  auditory  mechanism  is  likely 
to  produce  a  tinnitus  which  may  vary  widely  with  the  same  and  with 
different  cases.  It  may  resemble  hissing,  roaring,  buzzing,  singing,  tick- 
ing, throbbing,  the  soimd  of  bells,  and  every  conceivable  monotonous 
noise.  Cerumen  or  foreign  bodies  in  the  external  meatus,  inflammation 
of  the  middle  eai,  Eustachian  occlusion,  the  throbbing  of  the  carotid  in 
its  canal  in  the  petron,  rhythmical  clonic  s[)asm  of  the  palate  and  orifice 
of  the  Eustachian  tube  in  hysterics,  meningeal  irritation  of  the  auditory 
nerve-trunk,  i)erforations  of  the  drum-head,  sclerosis  of  the  internal  ear^ 
and  many  other  conditions  may  be  symptomized  by  a  tinnitus  aurium. 
A  tinnitus  is  present  in  some  cases  where  aurists  are  unable  to  detect  any 
peripheral  cause,  and  persists  practically  unchanged  throughout  life. 
As  a  rule,  a  continuous  tinnitus  interferes  with  hearing,  which  is  thereby 
diminished.  Fortunately,  it  is  frequently  unilateral.  Certain  drugs, 
as  quinin  and  the  salicylates,  cause  tinnitus,  and  quinin  in  large  and 
repeated  doses  has  caused  permanent  deafness.  A  careful  aural  exami- 
nation is  need(Kl  in  every  case  of  tinnitus,  and  the  reader  is  referred  to  the 
special  works  on  ear  diseases.  The  treatment  is  that  of  the  inciting 
condition. 

Paralysis  of  the  auditory  nerve  and  unilateral  deafness  may  fol- 
low a  cortical  lesion  involving  the  tem}X)ral  lobe.  Memories  of  heard 
speech  seem  to  be  stored  up  in  the  first  left  temporal  convolution.  A 
destructive  lesion  here  is  followed  by  word-deafneHs^  and  the  patient  no 
longer  understands  what  is  said,  though  he  clearly  hears  the  tones  of  the 
voice  and  all  sounds.  A  bilateral  lesion  of  the  temporal  cortex  causes 
complete  deafness.  Lesions  in  the  sensory  portion  of  the  capsule  may 
cause  a  unilateral  deafness  on  the  same  side  with  the  accompanying 
hemianesthesia.  A  unilateral  loss  or  diminution  of  hearing  in  the 
hemianesthesia  of  hysteria  is  not  uncommon.  It  may  come  on  suddenly 
and  disappear  in  the  same  manner.  The  presumption  is  that  the  cortex 
is  functionally  at  fault.  Complete — that  is,  bilateral — ^hysterical  deaf- 
ness is  seldom  encountered.  Nuclear  disease  of  the  eighth  nerve  is 
pra(^tically  unknown,  though  tumors  of  the  restiform  body  ^  and  the 
medulla  may  involve  tlie  coclilear  root. 

According  to  Virchow,  the  auditory  trunk,  most  frequently  of  all 

the  cranial  roots,  is  the  seat  of  new  growths.     Tumors  at  this  point 

give  rise  to  the  general  symptoms  of  brain-tumors,  but  are  capable  of 

definite  diagnosis  in  at  least  some  instances.     According  to  Fraenkel  and 

^  Brissaud,  '*  Le$ons  sur  lea  Maladies  Nerveuses,*'  Paris,  1895. 
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Hunt,^  who  have  collected  nine  cases,  the  symptoms  may  be  arranged 
as  follows:  (1)  General:  Headache,  vertig<i,  vomiting,  optic  neuritis, 
bradycardia.  (2)  Focal:  Peduncular  ataxia,  cereMlar  ataxia,  latero- 
pulsion,  hemi-asynergy,  homo-contralateral  and  crossed  paralyses  of  the 
extremities,  paralysis  of  the  basilar  cranial  nerves,  especially  the  seventh, 
sixth,  and  fifth,  dysarthria,  dysphagia,  nystagmus,  paralysis  of  the  conjoint 
movements  of  the  eyes,  inequality  of  the  pupils,  and  attacks  of  Adam- 
Stokes  syndrome.  (3)  Special :  Serious  impairment  of  the  function  of  the 
auditor}'  nerve,  of  long  standing  and  gradual  onset.  Gouty  deposits  and 
hemorrhage  in  the  substance  of  the  root  have  been  found.  It  very  fre- 
quently is  involved  in  syphilitic  meningitis.  In  purulent  meningitis 
infection  may  travel  along  its  sheath  into  the  inner  ear  and  produce 
deafness  that  is  usually  permanent.  After  exposure  to  cold  the  eighth 
nerve  is  sometimes  subject  to  a  neuritis  similar  to  that  so  common  in  the 
facial,  which  may  or  may  not  be  associated  in  the  process.  The  condi- 
tion is  marked  by  diminished  or  complete  loss  of  hearing,  but  is  of 
fevorable  prognosis.  Artisans  who  work  constantly  amid  loud  noises — as 
boilermakers,  tinsmiths,  and  other  metal  workers,  engine-drivers  and  fire- 
men on  railroads — often  present  a  partial  loss  of  hearing  that  may  pro- 
gressively increase.  They  sometimes  hear  better  in  the  accustomed  tur- 
moil than  in  quiet  places,  and  this  is  also  true,  but  much  less  commonly, 
of  ordiuarj'  deafness.  The  auditory  nerv^e  may  be  injured  within  the 
petron  by  the  extension  of  inflammation  from  the  mastoid,  tympanum,  or 
pharj'ux,  and  by  basilar  fractures. 

Diagnosis. — ^The  first  thing  to  be  settled  in  a  case  of  deafiiess  is  the 
int^rity  of  the  nerve.  If  the  nerve  is  at  fault,  the  condition  is  called 
nervous  or  nerve  deafiiess.  When  there  are  no  basilar  symptoms,  in- 
volvement of  other  cranial  nerves,  bulbar  or  cerebral  indications,  and 
when  sounds  of  high  and  low  pitch  are  not  heard  through  the  air  or  by 
bone-conduction,  we  may  safely  locate  the  disease  in  the  nerve.  Rinne's 
test  (see  p.  64)  enables  us,  when  the  hearing  is  reduced,  to  fairly  deter- 
mine whether  the  difficulty  is  in  the  conducting  a})|)aratus  or  in  the  nerve. 
A  great  reduction  of  hearing,  in  which  air-conduction  remains  better 
than  bone-conduction,  but  in  which  both  are  deficient,  points  to  nervous 
deafness.  Lesions  within  the  brain-stem  and  in  the  tcmjx)ral  lobe  must 
be  determined  by  the  association  of  symptoms  peculiar  to  these  localities. 

Treatment. — In  the  treatment  of  nervous  deafness  we  have  first  to 
investigate  the  aural  apparatus  and  remove,  if  possible,  any  diseased  con- 
ditions that  may  be  present.  All  acute  inflammatory  trouble  must 
subside  before  active  measures  are  instituted.  The  use,  then,  of  strych- 
nin, preferably  hypodermatically,  in  much  the  same  way  as  for  optic 
atrophy,  can  be  recommended.  Electricity  has  small  claims  to  notice, 
though  usually  suggested.  Unfortunately,  very  little  improvement  can 
be  expected.  Nerve  deafness  of  sudden  onset,  whether  due  to  syphilis, 
neuritis,  congestion,  or  hemorrhage  into  the  internal  ear,  is  sometimes 
favorably  modified  by  the  use  of  pilocarpin  in  full  doses  twice  daily  for 
a  week  or  two.^  Free  action  on  the  skin  is  to  be  produced.  In  these 
cases  quinin  and  the  salicylates  are  contraindicated,  though  sometimes 
of  value  in  the  chronic  forms. 
*  "Ann.  of  Soig.,"  Sept.,  1904.        «  Dondas  Grant,  "  Brit.  Med.  Jour.,"  Nov.  16, 1896. 
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Irritation  of  the  Vestibular  Portion   of  the  Eighth   Nerve 

— Aural  Vertigo^  Meni^re^s  Disease. — ^Thc  function  of  the  semicircu- 
lar canals  is  still  subject  to  dispute.  It  can  at  least  be  accepted  that 
their  irritation  or  injury  may  cause  vertigo  and  disturbance  of  equili- 
bration. Recognition  of  relations  to  space  and  orientation  undoubtedly 
are  subserv^ed  by  them  to  a  considerable  degree.  Their  innervation  is 
by  the  vestibular  portion  of  the  eighth  cranial  nerve.  It  has  long  been 
recognized  that  disturbance  in  the  internal  or  middle  ear,  and  even  in  the 
external  meatus,  may  cause  not  only  tinnitus,  but  vertigo.  The  sudden 
inflation  of  the  drum  through  the  Eustachian  passage,  the  use  of  inter- 
rupted galvanic  currents  about  the  ear,  and  any  instrumentation  within 
the  tympanum  may  produce  giddiness.  The  only  essential  common 
character  of  all  these  causes  is  that  they  produce  irritation.  If  destruc- 
tion of  the  vestibular  branch  takes  place,  the  vertigo  usually  ceases. 
In  some  cases  of  aural  vertigo  due  to  middle-  or  internal-ear  disease,  ex- 
ternal objects  seem  always  to  revolve  to  the  right  or  to  the  left  In 
other  instances  the  vertigo  is  subjective  and  the  patient  feels  as  if  revolved 
to  the  right  or  left  or  as  if  falling  forward,  backward,  or  downward. 
The  intensity  of  the  vertigo  varies  greatly.  It  may  be  quite  msignifi- 
cant  or  it  may  be  so  pronounced  that  the  patient  holds  to  any  neighboring 
person  or  object,  staggers,  or  is  even  forcibly  projected  in  some  given 
direction.  The  attacks  are  usually  paroxysmal,  with  relative  freedom  in 
the  interv^als.  In  the  form  described  by  Meniere  the  victim  is  struck 
down  as  if  shot,  there  may  be  unconsciousnt»ss  for  a  few  moments,  and 
the  patient  is  often  pale  and  covered  with  perspiration.  Nausea  and 
vomiting  may  (Xicur. 

The  great  majority  of  cases  of  aural  vertigo  occur  after  thirty  years 
of  age.  In  childhood  they  are  extremely  infrequent  and  rapidly  increase 
after  middle  life,  men  Ix'ing  affected  twice  as  frequently  as  women. 
Gout,  rheumatism,  and  the  sclerotic  changes  of  old  age  are  frequently  at 
the  bottom  of  the  symptoms.  These  may  act  directly  upon  the  laby- 
rinth or  indirectly  through  the  blocxl-supply  and  the  pressure  of  the 
endolymph.  A  vasomotor  element  is  given  considerable  importance  by 
some.  The  irritation  of  the  vestibular  filaments  is  usually  associated 
with  auditory  phenomena,  so  that  tinnitus  and  defective  hearing  are 
almost  invariably  present.  The  close  anatomical  relations  of  the  two 
portions  of  the  eighth  nerve  explain  this.  In  some  cases  the  labyrinth 
has  been  found  the  seat  of  hemorrhage  or  local  disease.  Sometimes  its  . 
epithelial  structure  is  degenerated.  Usually  disease  of  the  middle  and 
external  ear  is  wanting  in  the  severest  cases,  while  decreased  hearing 
and  tinnitus  point  strongly  to  involvement  of  the  nerve  itself.  Some 
of  the  crises  of  the  M6ni^re  type  show  a  }>rogressive  tendency,  with  fail- 
ing hearing,  first  in  one,  then  in  the  other  ear.  Complete  physical 
disability  through  the  vertigo  and  attacks  of  falling  may  ensue.  In 
some  instances  the  disease  remains  at  a  standstill  for  years,  and  may  even 
recede  and  hearing  be  restored.  Again,  when  hearing  is  lost  the  vertigi- 
nous attacks  may  cease.  Milder  varieties  run  various  courses,  depend- 
ing upon  their  causation  and  other  conditions. 

Diagrnosis  of  an  aural  vertigo  depends  in  practice  mainly  upon  the 
association  of  auditory  symptoms.     Tinnitus  or  defective   hearing,  or 
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both,  are  ordinarily  present.  The  defect  in  lie^iring,  as  tested  by  bone- 
CHindaction,  i.-?  jsometimci^  iinex|KH'twlly  great,  tlie  tiekinjyr  of  a  wutoh 
when  placetl  on  the  mastoid  being  inandi!)le.  If  tlie  vertigi*  is  pn»dueed 
or  iiiert^ased  by  ehiniging  the  air-pressiire  in  tlie  tynipanuni,  ns  by  tirndy 
pressing  the  tragus  into  tlie  meatus  ur  by  PolitztTization,  the  siguifinmre 
of  that  fact  is  great.  Fretjueutly  the  attack  of  vertigo  is  aasoeiated  with 
ail  intensific^ation  of  the  tinnitus,  or  there  are  subjective  sounds  of  a  vio- 
lent character,  described  as  **  pistol  sbtits;  *  '*  s^miethiiig  breaking  in  the 
head,"  etc.  S<.»nietinies  a  quick  luoveiuent  ol'  the  h«wl  in  a  given  ihrec- 
tinn  prmluees  it.  This  apparently  has  relation  to  a  partieuhu'  semicir- 
cular canal,  which  is  mainly  or  alone  at!e(*ted.  A  furtJier  characteristic 
of  aural  vertigo  is  the  fact  that  the  subjective  or  olyective  gyrations  are 
uniform  in  the  given  ca;^^  or  the  stagger  or  falling  is  always  in  tlie 
saiue  direction.  In  epilepsy  we  mvt  infreipiently  encounter  an  inde- 
fiCiibBible  vertiginous  aura,  but  never  the  formulated  vertit^'o  ni*  auml 
disease.  The  epileptic  attack  is  usually  lb] lo\ve<l  by  mental  hebetude, 
which  IS  lacking  in  aural  attacks,  wliere  the  vertigo  may  l»e  maintained 
for  a  long  time,  giving  rise  to  distn^sse*!  feelings,  vomiting,  :md  col- 
liipise.  The  seusorium  is  always  clear  in  aural  vti'tigo,  excepting  the 
initial  momentary  uncooseiousncss  (if  the  severest  form,  or  in  the 
delirium  that  a  continuation  of  the  extnauest  variet}'  may  produce  in 
ven*  rare  instimees.  The  jR*rsistent  vomiting  usually  gives  rise  to  the 
idea  of  **  biliousness,''  and  frequently  a  brisk  eatlmrtie,  relieving  all  the 
symptoms  of  vertigo,  is  sujijHised  to  eruitlrm  the  idea  of  intestiuMl  or 
bepade  derangement,  its  iuHuence  on  t^erebral  eireulation  being  over- 
looketL  Agaiu^  the  sudden  onset  of  tlie  attacks  in  the  M6ni^re  form 
soggests  cerebral  disease  or  eaitliac  attacks^  to  which  mistake  the  age  of 
the  patient  and  his  arterial  degeneniey  often  conduce.  The  repetition 
of  the  aural  attack  during  peri^uls  of  rt'sl,  and  even  during  sleep, 
with  absence  of  carihac  and  cenljml  symptoms  in  the  meainwliitc,  will 
correct  a  misconception  of  this  chanicter. 

The  labyrinthine  variety  may  be  rea*lily  t^tiufused  with  ocular  vertigo 
in  some  instances,  as  it  ot*cjisionally  gives  rise  Uy  nystngnnis,  and  even 
has  pn.Kluced  di[)lof>ia.  The  |iatient6  S4imetinics  <leseribe  «)sei Hating 
movements  in  viewed  objt*cts,  rapid  in  one  direction  with  slow  return, 
similar  to  the  nystagmic  movements  of  the  eyelmlls.  The  nuitual 
dependence  of  space  sensatirtns  and  ocular  impn'ssirtus  only  needs  to  be 
mentionetl  to  explain  the  secondary  ficular  movements.  Ocular  vertigo 
ceases  the  moment  the  eyes  are  ch»s*'d,  but  this  has  mi  etl'ect  on  the  aural 
fi>mi.  Vertigo  is  ass«xnate<l  with  numerous  alxlonunal  distnrliances, 
particularly  those  of  the  stomach,  liver,  and  small  intestine.  These 
fcrrms  of  vertigo  are  usually  attended  by  irjdigestion  or  nthcr  symptoms 
of  a  locitl  character,  and  the  vertigi>  lacks  the  distinctive  gyratory  feature 
of  ear  trouble.  In  some  cases  of  aurd  vcrtig«n  however,  tlie  |Kitients 
ccimplain  merely  of  **  dizziness,"  ^*  gid<liness/'  or  **  swimming  '*  sensa- 
tions. If  the  vestibule  ahme  is  involved,  witliont  any  implication  of 
the  cochlea,  as  is  conceivable,  all  auditory  symptoms  dcinnlt.  In  such 
cseesi  the  diagnosis  must  largely  depend  on  the  exclusion  of  cither 
aooroe^  of  vertigo. 

Treatment. — If  aural  vertigo  is  recognized  as  an  irritation  symptom, 
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its  rational  treatment  will  depend  on  appreciating  and,  if  possible,  remov- 
ing the  basic  disease.  Cases  may  be  relieved  or  even  cured  by  Politzer's 
inflation,  by  the  removal  of  cerumen,  or  by  the  correction  of  a  pharyn- 
geal catarrh.  In  others  the  sclerotic  changes  in  the  labyrinth  are  irre- 
mediable and  treatment  is  directed  to  reducing  the  irritability  by  bromids. 
Charcot  strongly  recommended  in  the  M^niOre  type  the  use  of  quinin  in 
large  doses,  but  others  have  not  had  his  success  with  that  drug,  and  it 
should  not  be  used  in  acute  cases.  He  even  advocated  the  destruction  of 
the  inner  ear,  producing  loss  of  hearing,  or,  in  other  words,  a  removal  of 
all  irritability  and  the  cessation  of  the  vertigo  at  once,  in  the  same  way  that 
sometimes  occurs  naturally.  This  has  been  practically  applied  by  Milli- 
gan  ^  with  favorable  results  in  three  cases,  llemoval  of  the  malleus  and 
incus  and  mobilization  of  the  stapes  have  given  relief  in  many  instances 
and  may  be  advised  with  ])ropriety,  especially  if  the  hearing  is  greatly  im- 
paired. Gout  and  arteriosclerosis,  middle-ear  disease,  and  lesions  of  the 
auditory  stem  must  be  treated  in  their  own  several  ways.  Electricity  is  of 
questionable  value,  though  it  is  asserted  by  some  that  the  positive  pole  over 
the  tragus  and  the  negative  on  the  back  of  the  neck,  with  a  current  of  three 
or  four  milliamperes  gradually  increased  from  zero,  continued  for  five 
minutes  and  then  decreased,  has  a  quieting  influence.  All  interruptions 
should  be  avoided.  Cases  of  acute  onset  are  sometimes  benefited  by  pilo- 
carpin,  as  in  nervous  deafness,  with  which  they  are  usually  combined. 


CHAPTER  IX. 

DISEASES  OF  THE   GLOSSOPHARYNGEAL,  VAGUS,  AND 
ACCESSORY  NERVES. 

Anatomical  Considerations. — The  glossopharyngeal  and  pneumo- 
gastric  nerves  and  the  bulbar  portion  of  the  spinal  accessory  should  be 
considered  as  one  mechanism.  Their  nuclei  in  the  medulla  are  practi- 
cally inseparable,  and  they  continuously  furnish  sensation  and  motion  to 
the  gastro-intestinal  tract  from  the  pharynx  to  the  duodenum.  In  addi- 
tion they  supply  motor  filaments,  which  all  come  from  the  accessory 
portion,  to  the  lungs,  larynx,  and  heart.  They  are  visceral  nerves.  It 
is  to  be  kept  clearly  in  mind  that  the  spinal  {>ortion  of  the  accessory  is 
a  pure  motor  nerve  to  the  skeletiil  muscles  of  the  neck,  and  is  only 
locally  associated  with  the  pneumogastric.  The  interrelations  of  the 
glossopharyngeal-vagus-accessory  group  are  so  complex,  their  distribu- 
tion so  wide-spread,  and  their  indirect  disturbances  so  vague  that  they 
furnish  many  perplexities.  A  short  outline  of  the  glossopharj^ngeal  is 
first  given,  and  then  the  vagus  and  true  accessory  are  discussed  together. 


DISEASES  OF  THE  GLOSSOPHARYNGEAL  NERVE. 

The  ninth  cranial  nerve  is  still  a  source  of  anatomical  contention 
and  physiological  doubt.  In  consequence  its  diseased  conditions  are 
uncertain  and  obscure.  Practically,  in  man,  it  is  never  alone  diseased. 
If  its  relations  to  other  cranial  nerves  are  considered,  this  fact  is  readily 
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understood.  Through  Jacobson's  ner\'e  it  forms,  with  the  sympathetic, 
the  tympanic  plexus,  whence  a  branch  connects  it  through  the  Vidian 
with  the  facial  nerve,  and  another  branch  through  the  small  superficial 
petrosal  connects  it  with  the  otic  ganglion.  It  is  connected  with  the  pneu- 
mogastric  at  the  petrous  ganglion  of  that  nerve,  and  also  in  the  pharyn- 
gttil  plexus.  Its  nuclei  are  intimately  associated  with  those  of  the  vagus 
and  accessory  nerves.  It  probably  subserves  sensation  in  tlie  upper 
part  of  the  pharynx  and  in  the  tympanum,  and  nausea  is  associated 
with  it£  disturbance.  Probably  through  its  distribution  to  the  root  of 
the  tongue  it  peripherally  carries  the  fibers  of  the  special  sense  of  taste 
for  that  area,  but  these  are  not  embraced  in  its  root  They  reach  the 
brain  by  a  circuitous  route,  probably  entering  the  petrous  ganglion  of 
the  glossopharjTigeal  nerve  from  the  middle  branch  of  the  fifth  through 
the  tympanic  plexus  and  otic  ganglion.  It  seems  to  have  some  motor 
control  of  the  upper  portion  of  the  pharynx,  and,  perhaps,  of  the 
palate. 

Intracranial  disease  and  cranial  fractures  may  implicate  the  glosso- 
phar^^ngeal,  causing  weakness  and  some  insensitiveness  in  the  upper 
phar\'nx  and  in  the  palate.  Its  nuclei  in  the  medulla  usually  suffer  in 
bull>ar  jKilsy,  and  thus  are  produced,  at  least  in  part,  the  pliaryngeal 
symptoms  of  that  disease. 


DISEASES  OF  THE  VAGUS  AND  BULBAR  PORTIONS  OF 
THE   ACCESSORY. 

Pharyngeal  Branches. — The  pharyngeal  branches  of  the  pneumo- 
gastric  follow  below  the  glossopharyngeal,  and  with  it  form  the  pharyngeal 
plexus,  supplying  motion  and  sensation  to  the  uppermost  portion  of  the 
intestinal  tube.  These  branches  are  jxiralyzed  by  nuclear  disease 
and  in  diphtheric  palsy,  but  seldom  otherwise.  Bulbar  involvement 
is  invariably  attended  by  symptoms  in  other  cranial  nerves.  The 
phar^-nx  is  more  or  less  insensitive  and  motionless.  The  pharyngeal 
reflex  is  lost  Food  tends  to  accumulate  and  lodge  in  the  gullet  or 
overflows  into  the  larynx,  producing  spasmodic  cough  and  strangling. 
If  the  palate  at  the  same  time  is  weakened,  food  and  fluids  may  be 
forced  into  the  nasal  passages  and  regurgitate  through  the  nose.  A 
phar)'ngeal  spasm  furnishes  the  condition  commonly  noted  in  hysteria 
as  "  globus,"  or  esophagismus,  and  is  always  functional.  At  times  it 
may  be  mistaken  for  pharyngeal  paralysis,  or  the  difficulties  in  swallow- 
ing in  the  latter  may  be  attributed  to  sj)asm.  The  use  of  a  sound  will 
at  once  clear  the  doubt.  The  decided  pharyngeal  grasp  of  health  is  in- 
creased in  spasm  and  last  in  paralysis.  Moreover,  spasm  is  tem|x>rary 
or  recurrent,  and  paralysis  is  continuous. 

Laryngeal  Branches. — The  larynx  is  innervated  by  two  branches 
of  the  pneumogastric :  (1)  The  superior  laryngeal  governs  the  move- 
ments of  the  epiglottis  and  controls  tension  in  the  vocal  curds  tlirough 
the  cricothyroid,  which  is  the  only  intrinsic  laryngeal  muscle  supplied 
by  this  nerve.  It  also  furnishes  sensation  to  the  larynx  above  the  vocal 
cords.  (2)  The  recurrent  lartpigecdy  which  turns  about  the  aorta  on  the 
left  side  and  the  subclavian  artery  on  the  right  side,  supplies  sensation 
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to  the  trachea  and  to  the  larynx  below  the  vocal  cords.  It  controls  all 
the  intrinsic  laryngeal  muscles  except  the  cricothyroid.  These  muscles 
have  three  principal  vocal  actions  :  First,  to  draw  the  vocal  cords  tense ; 
second,  to  bring  them  close  together ;  third,  to  draw  them  apart.  Though 
many  laryngeal  movements  are  highly  complex,  requiring  the  synergic 
action  of  several  groups  of  muscles,  it  is  well  to  remember  that  the 
chief  Unsors  are  the  cricothyroids,  the  chief  abductors  are  the  posterior 
crico-arytenoids,  the  chief  adductors  are  the  lateral  crico-arytenoids.  In 
addition,  the  thyro-arvtenoids,  which  in  part  form  the  vocal  cords,  serve 
to  stiffen  them  and  make  their  apposition  uniform  and  effective.  By 
some  they  are  considered  tensors  and  by  others  laxors  of  the  cords,  and 
probably  serve  both  purposes. 

Lar3ni£real  paralyses  vary  in  degree  and  in  distribution.  They 
may  be  unilateral  or  bilateral,  partial  or  complete.  Further,  the  abduc- 
tors, the  adductors,  or  the  tensors  of  the  cords  may  be  alone  or  mainly 
involved.  Abductor  paralysis  is,  however,  by  far  the  most  common,^ 
even  when  the  lesion  falls  upon  the  recurrent.  A  full  knowledge  of  the 
anatomy  and  mechanism  of  the  larynx  is  required  to  understand  this 
subject,  and  the  use  of  the  larj^ngoscope  is  requisite  for  exact  diagnosis. 
The  following  table  is  given  to  show  the  common  varieties  of  laryngeal 
paralysis,  with  diagrams  of  the  corresponding  mirror  pictures,  which 
should  be  compared  with  the  normal  outlines  in  phonation,  respiration, 
and  death. 

Laryngeal  Paralyses. 


Form  of  Paralysis.    Muscles  Involved. 


Causes. 


Symptoms. 


Bilateral    adductor 
paralvsis. 
(Fig.  54.) 


Both  lateral  crico- 
an^tenoids  and 
the  arytcDoide- 
ns. 


Anemia,     physical   Voice  lost,  bat  cough 
weakness,  hysteria.        and  laugh  phonetic  ; 
respiration  and  swal- 
lowing  normal ;    no 
pain. 


Diminished  voice ; 
hoarseness ;  cough- 
ing, laughing,  and 
sneezing  diminished  ; 
difficulty  in  swallow- 
ing occasional. 


Unilateral     adduc- 
tor paralvsis. 
(Fig.  '55.) 


One  lateral  crico- 
arytenoid. 


Toxemia,  lead,  diph- 
theria, cerebral  dis- 
ease, small-pox, 
syphilis,  phthisis. 


Bilateral  abductor 
paralysis. 
(Fig.  56.> 


Both     posterior 
crico-arytenoids. 


Toxemia,  hysteria 
rarely,  injury  to  l)oth 
recurrent  nerves,  as 
by  enlarged  bron- 
chial glands ;  dis- 
eased thyroid,  new 
growths  in  the  neck, 
etc. 


Unilateral     abdue-   One  posterior 
tor  paralvsis.        '     crico-arvtenoid. 
(Figs.  57  and  58.)' 


Stretching  or  injury  to 
one  recurrent  nerve, 
as  by  aortic  aneur- 
ysm, and  the  same 
causes  as  in  the  bi- 
lateral form,  acting 
on  one  side  onlv. 


Voice  little  affected  for 
ordinary  efforts ;  re- 
spiration impeded  ; 
extreme  inspiratory 
stridor,  with  free  ex- 
piration. 


Voice  harsh,  impure, 
and  hoarse  ;  some  in- 
spiratory stridor. 
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FOKM  OF  Paralysis.     Huscues  Involved. 

Causes. 

Symptoms. 

Bilateral    paralysis    Cricothyroids. 
of  teDSors. 

Colds;  voice  straining; 
diphtheria. 

Hoarseness ;  inability 
to  take  high  notes. 

PlAialysis     of     the 

cords  proper. 
(Figs.  59aDd60.) 

Thyro-aiytenoids. 

Overexertion,  hysteria. 

Loss  of  falsetto  notes 
and  aucertainty  of 
voice-prod  action  ; 
usually  attended  by 
some  adductor  pare- 
sis, and  frequently  by 
loss  of  power  of  the 
arytenoideus. 

Fig.  51. — Normal  phouatioD. 


Fig.  52.— Normal  deep 
inspiratioD. 


Fig.  53.— Normal  cadayerie 
position. 


Fig.  54.— Bilateral  adduc- 
tor paralysis.  Attempted  pbo- 
natioD. 


Fig.  55.— Left  adductor 
paralysis.  Attempted  pho- 
natioD. 


Fig.  56— Bilateral  abductor 
paralysis.  Deep  inf(pi ration. 


Fig.  57.— Left  abductor  paraly- 
aia.  Deep  inspiratiou.  Affected  cord 
in  cadaveric  position. 


Fig.  58.— Left  abductor  paralv- 
Afl*ected  cord  in 


sis.    Phonatiou 
cadaveric   position, 
crossing  nie<iian  line. 


Kigbt   cord 


Fig.  se.- Bilateral  tbyro-arytenoid 
paralysis. 


Fig.  60.— Bilateral  tbyro-aryte- 
noid paralysis  and  paralysis  of  ary- 
tenuiaeus,  giyingan  bour-glass  open- 
ing. 
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In  complete  bilateral  paralysis  of  the  larynx,  such  as  results  from 
injury  to  both  recurrent  nerves,  the  vocal  cords  occupy  the  cadaveric 
position,  and  are  motionless.  There  is  no  voice,  and  coughing  and 
sneezing  are  impossible.  Deep  inspiration  develops  stridor.  If  the 
cmnplete  paralysis  in  unUateral,  the  motionless,  paralyzed  cord  occupies 
the  cadaveric  position,  while  its  fellow  moves  actively  in  phonation  and 
respiration,  even  passing  the  middle  line  in  adduction.  The  voice  is 
low-pitched  and  hoarse,  cough  is  absent,  and  stridor  only  appears  on 
very  deep  inspiratory  efforts. 

The  treatment  of  laryngeal  palsies  depends  on  that  of  the  causa- 
tive condition.  Laryngeal  jiaLsies  due  to  surgical  injur}'  of  the  nerve, 
as  by  the  inclusion  of  the  pneumogjistric  in  ligation  of  the  carotid,  or 
its  division  in  operations  on  the  thyroid,  have  occurred.  Here  the 
immediate  danger  is  to  the  heart.  In  the  diphtheric  forms  and  in  other 
toxic  varieties,  the  use  of  electricity  is  recommended.  To  be  of  any 
value  it  must  be  applied  with  the  intralarj^ngeal  electrode  and  requires 
special  skill.  The  neuritic;  forms  of  laryngeal  jmlsy  are  of  fair  prog- 
nosis, with  or  without  treatment,  if  the  patient  survives  the  early  effects 
of  the  toxemia.     The  nuclear  varieties  are  practically  irremediable. 

Anesthesia  of  the  larynx  is  occasioned  by  interference  with  the 
superior  laryngeal  nerve,  which  supplies  sensation  above  the  vocal  cords. 
It  may  be  unilateral  or  double-sided.  In  hemianesthesia  from  cerebral 
lesions  and  hysteria  it  may  be  unilaterally  present,  with  preserved  re- 
flexes, which  are  lost  in  nuclear  or  trunkal  disease  of  the  pneumogastric. 
Hysterical  adductor  paralysis  with  aphonia  conmionly  presents  a  loss  of 
sensation  at  the  laryngeal  inlet. 

Laryngreal  spasm  is  due  to  irritation  of  the  recurrent  laryngeal 
nerve  or  to  reflex  causes  mainly  arising  in  the  pneumogastric  periphery 
and  acting  through  this  branch.  With  the  reflex  action  that  protects  the 
larynx  from  the  entrance  of  foreign  bodies  we  are  familiar.  This  may 
be  intensified  by  local  irritation,  as  in  catarrhal  laryngitis,  especially  in 
children,  giving  rise  to  croupy  cough  and  attacks  of  croup  at  night 
The  laryngismus  stridulus  of  rickets,  or  tetany,  or  enlarged  thymus,  or 
in  goitrous,  pubescent  girls,  is  due  to  adductor  spasm.  It  may  be  de- 
pendent ujK>n  a  long  uvula,  enlargement  of  the  phar}^ngeal  tonsil,  or 
nasal  conditions  sufficient  to  provoke  the  reflex.  Indigestion,  especially 
in  children,  and  more  particularly  in  ill-nourished  children,  is  a  common 
source  of  reflex  laryngeal  spasm.  It  may,  in  adults,  be  the  result  of 
injuries  to  the  nerve.  It  not  uncommonly  is  the  neun)tic  equivalent 
of  asthma  or  migraine,  with  which  it  may  alternate.  The  epileptic  cry 
is  due  to  a  laryngeal  and  thoracic  spasm.  There  is  a  variety  that  is 
sometimes  called  laryngeal  epilepsy.  It  may  be  an  element  in  hys- 
terical convulsions,  or  the  only  representative  of  such  attacks. 

A  partial  laryngeal  spasm  in  severe  stammering  sometimes  induces  an 
explosive  utterance  attended  by  evident  respiratory  difficulty.  From 
overuse  of  the  voice,  especially  by  bad  methods,  a  spasmodic  neurosis 
of  the  larynx  similar  to  a  writer's  cramp  may  be  set  up.  Speech  at  first 
18  fairly  uttered,  but  the  unbalanced  and  spasmodic  action  of  the  vocal 
apparatus  promptly  manifests  itself  by  loss  of  modulation  and  by  ex- 
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plosive  enunciation.  Laryngeal  spasm  is  marked  by  a  sudden  onset  and 
often  comes  on  during  sleep.  There  is  every  evidence  of  dyspnea,  and 
the  marked  stridor,  both  on  inspiration  and  expiration,  serves  to  distin- 
guish it  from  abductor  palsy  of  the  larynx.  The  attack  is  very  short, 
lasting  but  a  few  seconds  at  most. 

A  number  of  spasmodic  nervous  coughs  are  described,  such  as  the 
barking,  explosive,  incessant  cough  of  hysteria,  the  metallic  ovarian 
cough  of  young  girb,  and  the  barking  cough  of  pubescent  and  mastur- 
bating boys.  In  all  of  these  conditions  there  is  a  strong  neurosal  ele- 
ment that  must  be  given  first  importance  in  etiology  and  treatment. 

Pulmonary  Branches. — The  pulmonary  branches  of  the  pneumo- 
gastric  with  branches  from  the  sympathetic  ganglia  accompany  the 
bronchi  into  the  lungs.  It  is  probable  that  the  vagus  supplies  motor 
filaments  to  the  bronchial  muscles  of  unstriped  fiber.  The  nutrition  of 
tlie  lungs  also  seems  to  be  under  their  control,  though  the  vasomotor 
supply  comes  through  the  sympathetic.  It  has  been  noted  in  animals 
that  death,  after  division  of  the  vagus,  is  due  to  pneumonia.  The  prin- 
cipal pneumogastric  pulmonary  derangements  arc  bronchial  asthma  and 
protracted  hiccup,  wliich  in  some  rare  cases,  are  interchangeable. 

Bronchial  or  Spasmodic  Asthma. — ^The  early  contention  of 
Trousseau,  Williams,  and  others,  that  there  occurs  a  spasm  of  the  bron- 
chioles in  asthma,  is  confirmed  by  Bert  and  proven  by  Biermer.  It  is 
accompanied  by  turgescence  of  the  mucosa  and  a  characteristic  exudate 
of  mucin  in  the  form  of  spirals,  which  often  contain  polygonal 
crystals,  by  Leyden  supposed  to  be  causal  of  the  attack.  There  can  be 
no  doubt  that  this  neurosis  is  common  in  some  families  by  direct 
inheritance  for  generations.  In  rare  cases  in  the  same  patient  it  has 
alternated  with  migraine  or  attacks  of  hiccup,  and  even  with  epilepsy. 
In  other  instances,  again,  in  neurotic  stock  it  has  taken  the  place  of 
graver  neuroses  and  of  the  psychoses  in  members  of  the  same  or  suc- 
ceeding generations.  While  it  may  originate  apparently  without  any 
cause  extraneous  to  the  individual,  in  many  cases  every  attack  can  he 
traced  to  certain  irritant  factors,  such  as  the  inhalation  of  dust,  the 
pollen  of  certain  plants,  or  a  certain  odor.  It  has  been  shown  by  Hack 
and  confirmed  by  many  others  that  nasal  conditions  may  incite  and 
prolong  the  attacks,  which  do  not  appear  when  the  source  of  nasal  reflex 
irritation  is  removed.  In  the  same  way  intestinal  and  genital  disturb- 
ances may,  in  individual  cases,  be  the  starting-point  of  the  attacks. 
Spasmodic  asthma  is  also  associated  with  defective  renal  activity  and 
the  various  acute  and  chronic  uremias.  Its  relation  to  gout,  rheuma- 
tism, and  plumbism  is  not  less  clear.  In  every  instance  a  potential 
state  must  be  present,  and  these  peripheral  or  endogenous  excitements 
merely  fire  the  train  resulting  in  the  nervous  explosion  of  the  asthmatic 
attack. 

Spasmodic  asthma,  except  in  the  form  of  hay  asthma,  rarely  appears 
before  adult  age.  It  is  more  frequent  in  men  than  in  women,  a  fact 
that  is  to  be  explained  by  their  greater  exposure  to  the  inclemencies  of 
the  weather.  There  is  no  doubt  that  laryngeal  and  bronchial  irrita- 
tion from  such  cause  may  be  provocative  of  the  asthmatic  attack.     In 
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long-standing  cases  the  secondary  pulmonary  emphysema  and  chronic 
bronchitis  constantly  keep  the  spasmodic  features  within  striking  distance. 
Symptoms. — Asthmatic  attacks  come  on,  as  a  rule,  with  considerable 
suddenness,  and  are  marked  by  intervals  of  practically  complete  relief. 
Except  in  the  hay-asthma  varieties,  the  patient  most  frequently  is  awak- 
ened from  sleep  by  distressed  breathing  that  rapidly  grows  worse.  Inspir- 
ation and  expiration  are  both  dif}icult,and  expiration  is  greatly  lengthened. 
As  the  dyspnea  increases  and  persists  the  face  is  suffused  and  the  lips  be- 
come bluisli.  The  patient  is  covered  with  j)erspiration  and  evidences  his 
distress  only  too  plainly  by  the  laboring  chest,  the  anxious  and  drawn  face, 
and  the  noisy,  blowing,  wheezy  respiration.  The  thorax  is  rounded,  the 
diaphragm  depressed,  and  its  excursions  diminished  ;  the  muscles  at  the 
neck  are  in  strong  relief  in  the  attempt  to  increase  the  respiratory  action. 
The  patient  calls  for  air.  He  often  props  himself  up  in  bed  or  on  chairs 
and  other  objects  to  raise  and  fix  the  shoulders,  thereby  increasing  the 
action  of  the  adventitious  respiratory  muscles.  At  last,  when  he  seems 
unable  to  endure  longer,  the  spasmodic  breathing  lessens,  relief  is  expe- 
rienced, and  he  may  fall  into  the  sound  sleep  of  exhaustion,  perhaps  to 
be  again  awakened  after  a  few  hours  by  a  repetition  of  the  attack.  The 
first  attacks  are  usually  mild,  and  only  attain  the  indicated  intensity  after 
a  number  of  asthmatic  bouts.  In  the  advanced  and  ancient  cases  a  small 
degree  of  spasm  may  be  continually  present,  manifesting  itself  upon 
the  slightest  exertion  or  exposure.  During  the  attacks  the  physical 
signs  are  very  slight.  Roughened  bronchial  breathing  and  moist  idles 
are  noted.  At  first  hard  coughing  brings  up  a  little  mucus,  but  tow^ard 
the  end  of  the  attack  a  considerable  quantity  is  frecjuently  ejected  with 
apparent  ease  and  relief. 

Treatment. — In  the  management  of  asthma  the  neurotic  condition 
should  ever  be  kept  in  mind.  General  measures  to  build  up  the  tone 
and  stability  of  the  ners^ous  system  are  essential.  Outdoor  life  and 
moderate  exercises,  hydrotherapy,  tonics,  correct  habits,  and  hygienic 
measures  are  indicated.  The  inciting  element  must  be  most  carefully 
and  persistently  sought.  If  this  can  be  recognized  early,  its  removal 
gives  hope  of  complete  immunity  from  the  recurring  attacks  that  in  so 
many  cases  make  life  wn^tched.  It  is  probable  that  every  repetition  of 
the  asthmatic  storm  reduces  tlie  ])ower  of  resistance  and  serves  to  estab- 
lish an  increasing  asthmatic  habit.  When  this  has  been  formed,  and 
bronchitis  with  emphysema  induced,  a  cure  can  not  reasonably  be 
exj)ected.  Regarding  drugs,  the  iodid  of  potassium  has  a  deserved  repu- 
tation. It  is  particularly  indicated  in  the  chronic  and  uremic  forms  of 
asthma.  Strychnin  in  large  and  increasing  doses  gives  occasional  aid.  It 
may  be  given  in  doses  increasing  to  -^^  of  a  grain  three  times  a  day,  if 
well  tolerated.  The  correction  of  peripheral  states  in  the  nose,  intes- 
tines, kidmys,  genitalis,  etc.,  has  been  sufficiently  urged.  Climatic 
changes  are  of  importance,  but  one  can  never  predict  the  result  of  this 
measure.  In  every  case  it  is  experimental.  One  patient  will  have 
complete  immunity  in  a  locality  that  is  unbearable  to  another  apparently 
similar  case.  In  hay  asthma  a  patient  may  secure  relief  one  year  at 
some  resort  and  the  following  season  find  liis  journey  futile. 
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The  attack  can  often  be  cut  short  by  the  use  of  any  one  of  a  number 
of  sedatives.  Inlialations  of  nitrite  of  arayl  or  chloroform  may  give 
almost  instant  relief.  Fumigations  with  niter  and  stramonium  or  some 
similar  solanaceous  plant  are  much  in  favor.  Cigarettes  and  pastilles  of 
such  materials  are  prepared  by  the  trade.  The  smoke  must  be  deeply 
and  freely  inhaled.  A  dose  of  spirit  of  chloroform  or  of  sulphuric 
ether  is  often  productive  of  temporary  benefit.  Inhalation  of  steam 
charged  with  camphor  is  a  ready  and  sometimes  efficient  measure. 
This  is  furnished  by  dropping  a  dram  of  any  camphor  i)reparation 
into  a  pint  of  boiling  water  in  a  small  pitcher,  over  which  the  patient 
holds  his  face. 

Hiccup  is  usually  referred  to  the  phrenic  nerve,  the  diaphrag- 
matic action  being  considered  its  most  important  feature.  It  appears, 
however,  to  be  a  respiratory  difficult}'^,  and  is  undoubtedly  associated 
with  the  respiratory  centers.  Not  only  does  the  diaphragm  act  spas- 
modically, but  there  is  a  general  thoracic  inspiratory  movement  and  a 
laryngeal  fixation  or  spasm,  giving  rise  to  the  peculiar  inspiratory  sound 
with  which  all  are  familiar.  In  some  cases  there  are  protracted  attacks 
of  hiccup  tliat  are  neurotic  equivalents  for  asthma  or  other  nervous 
disturbance.  Such  attacks  may  also  occur  independently.  Injury  to 
the  phrenic  or  to  the  pneumogastric,  or  even  to  the  superior  laryngeal 
nerve,  has  occasioned  it  In  hysteria  it  is  not  a  rare  manifestation,  and 
may  last  for  weeks  during  the  waking  hours.  It  may  be  dependent 
upon  distant  reflex  irritation  in  the  intestine  or  genito-urinary  tract,  or 
upon  affections  of  the  larynx  and  pharynx.  In  all  conditions  when  the 
respiratory  centers  are  intoxicated  or  depressed,  as  in  uremia,  syncope, 
suffocation,  after  hemorrhage,  in  cholera,  etc.,  hiccup  may  appear,  and 
is  of  serious  significance. 

The  treatment  of  a  protracted  attack  of  hiccup  is  etiological. 
Some  rebellious  cases  have  been  promptly  terminated  by  inducing  sneez- 
ing, which  is  the  exact  opposite  of  singultus.  Sedatives  of  all  sorts 
have  at  times  seemed  useful,  and  musk  is  especially  recommended. 
Faradism  to  the  phrenic  nerve  and  diaphragm  has  served  a  good  pur- 
pose. In  the  hysterical  cases  often  nothing  short  of  complete  isolation 
and  the  most  thorough  management  of  tifie  hysterical  condition  will 
avail. 

Cardiac  Branches. — The  cardiac  plexus  is  made  up  of  accelerator 

branches  from  the  sympathetic,  and  of  the  superior  and  inferior  cardiac 

branches  of  the  vagus,  respectively  given   off  from   its  cervical  and 

thoracic   portions.     The   vagus   filaments   are   known   to   inhibit   the 

hearths  action,  and  are  supposed  to  subserve  sensation,  being  afferent 

in  this  function.     Whether  or  not  they  contain  tn>phic  fibers  for  the 

heart  is  still  disputed.     Affections  of  the   cardiac   branches  of  the 

pneumogastric,  or  neuroses  acting  through  these  branches,  modify  their 

inhibitory  function,  or  give  rise  to  cardiac  sensations,  or  both. 

Tachycardia  is  undue  rapidity  of  the  heart's  action.  It  may  be 
temporaiy  or  permanent,  and  is  due  to  the  increased  accelerator  sympa- 
thetic influence  or  to  decreased  vagus  inhibitory  control,  or  to  both  act- 
ing together.    Some  individuals  have  naturally  a  quick  heart.    The  term 
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tachycardia  is  here  limited  to  an  acquired  rapidity  aside  from  that  of 
exertion,  that  associated  with  elevation  of  body-heat,  hemorrhage  and 
weak  heart,  convalescence  from  acute  illness,  etc.  It  may  be  temporary 
or  permanent,  but  usually  occurs  in  attacks  or  paroxysms  in  which  the 
patient  feels  distressed  and  anxious,  often  presents  flushings  and  other 
vasomotor  disturbance,  and  the  pulse  may  be  found  beating  at  120  or 
even  attain  a  rate  of  300  or  more  a  minute.  Of  this  the  patient  may 
be  unconscious,  in  which  respect  it  differs  from  palpitation,  an  essentially 
subjective  sensation.  The  attack  often  terminates  rather  suddenly,  and 
may  be  followed  by  free  sweating,  copious  urination,  or  even  by  diarrhea. 
Nothnagel  gives  the  following  distinctions  between  accelerator  irritation 
and  vagus  paralysis :  Great  increase  in  frequency  of  pulse,  with  weak 
heart-sounds  and  other  disturbances  in  the  pneumogastric  area,  as 
aphonia,  hoarseness,  gastralgia,  or  cardiac  pain,  refer  to  the  vagus. 
Strong  heart-sounds  and  impulse,  full  peripheral  vessels,  and  vasomotor 
storms  indicate  accelerator  disturbance.  Whittaker^  says  the  increase 
to  120  beats  implies  irritation  of  the  sympathetic;  from  120  to  180 
beats,  paralysis  of  the  vagus  ;  above  180,  the  combined  effect  of  both 
causes. 

Tachycardia  may  be  due  (1)  to  disease  of  the  heart  and  blood- 
vessels, (2)  to  injury  of  the  vagus  trunk  or  nucleus,  (3)  to  toxic  causes, — 
alcohol,  nicotin,  coffee,  and  atropin, — (4)  to  a  reflex  from  any  viscus, 
especially  those  in  the  pneumogastric  field,  and  (5)  to  many  neuroses,  as 
Graves's  disease,  hysteria,  and  neurasthenia.  The  prognosis  and  treat- 
ment necessarily  depend  on  the  causation.  The  purely  neurotic  forms 
are  difficult  to  manage,  though  not  of  serious  import  so  far  as  life  is  con- 
cerned. 

Cardiac  palpitation  is  sometimes  a  purely  nervous  condition,  a 
vagus  neurosis.  Hysterics  and  neurasthenics  are  often  much  troubled 
by  this  rapid  heart-action,  of  which  they  are  perfectly  aware.  It  may 
come  on  independently  of  any  assignable  cause,  as  during  moments  of 
rest,  or  even  during  sleep,  though  here  the  influence  of  some  dis- 
tressing dream  can  not  be  excluded.  It  lacks  the  anxiety  and  often 
associated  heart-pain  of  tachycardia  and  angina  pectoris,  but  is  often 
attended  by  tinnitus,  vertigo,  and  a  feeling  of  faintness.  All  source 
of  cardiac  disturbance  must  be  excluded  before  admitting  this  form  of 
vagus  disturbance. 

Unless  it  is  merely  symptomatic,  the  etiology  is  obscure  and  its  treat- 
ment difficult.  Sedatives  and  narcotics,  with  local  applications  of  heat 
or  cold  over  the  precordium  and  the  administration  of  diffusible  stimu- 
lants, may  be  employed  to  arrest  the  attack. 

Bradycardia  is  the  opposite  of  tachycardia.  A  slow  pulse  is 
apparently  normal  to  many  individuals  and  is  not  associated  with  any  dis- 
tress or  difficulty.  Such  instances,  in  which  the  heart-beats  are  twenty, 
thirty,  or  forty  a  minute,  are  on  record.  The  term  is  here  limited  to  an 
acquired  slow  beat  that  may  be  permanent,  temporary,  or  paroxysmal. 
It  is  sometimes  noted  in  cervical  myelitis  or  injuries  to  the  cord  in  this 

*  "Twentieth  Centary  Practice,"  vol.  iv. 
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region.  Cerebral  conditions  marked  by  pressure,  as  hemorrhage,  hydro- 
cephalus, and  tumor,  reduce  the  pulse-rate,  and  it  is  often  slow  in  meningitis. 
The  actions  of  narcotics,  biliary  poisoning,  and  uremia  only  need  to  be 
mentioned.  Many  infective  diseases,  such  as  rheumatism,  puerperal  fever, 
typhoid,  and  diphtheria,  may  produce  bradycardia  of  a  i>ersisting  sort,  or 
may  be  followed  by  it.  They  probably,  at  times,  set  up  a  vagus  neuritis. 
Oqranic  processes  acting  on  the  pneumogastric  cardiac  inhibitory  center,  or 
on  its  cardiac  fibers,  may  retard  the  heart  by  the  irritant  stimulation  of  the 
inhibitory  function.  Disease  of  the  heart-muscle  itself,  as  in  fatty  heart 
and  coronary  sclerosis,  may  produce  bradycardia,  and  seems  to  act  by  irri- 
tation of  the  terminal  filaments  of  the  vagus.  The  nuclear  variety  is 
often  associated  with  arteriosclerotic  changes  in  the  medulla. 

Bradycardia  is  usually  attended  by  syncopic  disturbance,  which  has 
not  rarely  been  mistaken  for  epilepsy.  The  paroxysmal  form,  as  in  the 
Stokes-Adams  syndrome,  is  often  marked  by  anxiety,  unrest,  and  dis- 
tress in  the  precordial  region.  Cardiac  angina  and  nausea,  or  vomiting, 
may  ensue.  Convulsions  are  sometimes  noted.  WTien  the  vagus  trunk 
is  affected,  other  motor  symptoms  may  indicate  it,  such  as  aphonia, 
hoarseness,  stridor,  and  choking.  The  diagnosis  of  bradycardia  is  not 
difficult,  but  the  heart-beat  should  never  be  determined  by  the  radial 
pulse.     The  treatment  and  prognosis  depend  on  the  causal  condition. 

Anfirina  pectoris  is  an  afTection  of  the  vagus  marked  by  paroxysms 
of  agonizing  pain  in  the  region  of  the  heart,  which  radiates  usually  to 
the  left  shoulder  and  arm,  and  is  attended  by  a  sensation  of  impending 
death.  By  some  it  is  called  true  angina  pectoris  when  dependent,  as  is 
usually  the  case,  upon  organic  heart  disease,  in  distinction  from  false  or 
pseudo-angina,  in  which  no  anatomical  changes  are  discoverable.  There 
is  a  strong  probability  that  the  sympathetic  fibers  participate  in  the  storm, 
but  the  essential  element  is  the  vagus  neuralgia.  The  attacks  are  some- 
times induced  by  exertion  or  emotion,  but  may  rouse  the  patient  from  a 
sound  sleep.  Rarely  occurring  in  children,  it  is  much  more  common  in 
male  adults  and  in  the  latter  half  of  life,  when  the  arterial  changes  and 
cardiac  myopathies  are  commonly  found.  It  may  occur  independently 
of  such  organic  changes  in  neurotic  individuals,  and  is  encountered  in 
hysteria,  subsiding  with  that  neurosis  or  suddenly  ceasing  upon  the 
appearance  of  other  hysterical  manifestations. 

The  pain  varies  in  character  and  severity.  Its  usual  radiation  to 
the  brachial  plexus  may  be  replaced  by  epigastric,  ilioscrotal,  vesical, 
and  even  sciatic  pain,  ordinarily  on  the  left  side.  The  feeling  of  im- 
pending death,  however,  is  an  essential  symptom.  The  pulse  may  be 
unchanged  even  in  the  presence  of  the  most  excruciating  pain  and  the 
most  frightful  anxiety,  or,  rarely,  the  heart  may  present  tachycardia  or 
bradycardia.  The  patient  is  often  bathed  in  perspiration,  and  in  rare 
cases  other  pneumogastric  conditions,  as  asthma,  laryngeal  spasm,  or 
esophagismus,  may  attend  the  anginal  attack.  The  attack  lasts  from  a 
few  minutes  to  an  hour,  and  usually  subsides  as  suddenly  as  it  com- 
menced. The  patient  feels  considerably  shaken  up  and  rather  languid 
for  a  time,  but  in  the  intervals  of  the  attacks  may  be  completely  free 
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from  all  distress  aside  from  that  attributable  to  organic  cardiac  effects 
and  the  apprehension  of  another  attack. 

The  prognosis  depends  on  the  condition  of  the  heart.  If  it  is  not 
organically  diseased,  the  angina  does  not  end  fatally,  and  even  cases  of 
organic  heart  disease  seldom  die  in  anginal  attacks.  The  treatmeni" 
of  the  attack  is  antispasmodic.  Amyl  nitrite  and  trinitrin  hold  the 
first  place ;  chloroform  by  inhalation,  the  application  of  heat  or  cold  to 
the  precordium,  whisky,  and  other  similar  measures  are  of  some  value. 
In  the  intervals  treatment  is  directed  to  the  condition  of  the  heart  or  to 
the  neurosis,  or  to  both. 

Gastric  Branches. — The  pneumogastric  supplies  motor  branches 
to  the  stomach,  but  only  in  part  innervates  the  muscular  coat  of  that 
viscus.  Certain  gastric  movements,  such  as  sobbing  and  vomiting,  un- 
doubtedly depend  upon  its  motor  filaments.  Vomiting  is  reflexly  pro- 
duced through  its  gastric  sensory  fibers,  as  well  as  directly  by  intra- 
cranial disease  or  irritation  of  its  trunk.  Vomiting  due  to  intracranial 
disease,  or  that  provoked  by  irritating  the  vagus  trunk  and  sometimes 
that  due  to  irritation  of  its  stomach  branches  by  organic  disease,  is 
peculiarly  rapid,  projectile,  and,  as  a  rule,  unattended  by  nausea.  The 
vagus  probably  conveys  the  sensations  of  hunger,  at  least  they  have  been 
completely  destroyed  by  bilateral  lesions  of  these  nerves.  Ravenous 
appetite  for  food  and  the  peculiar  subjective  gastric  sensations  of  dys- 
pepsia, organic  disease  of  the  stomach,  and  some  neurotic  and  psychical 
states  are  properly  attributable  to  the  central  or  peripheral  conditions 
of  the  pneumogastric  nerve. 

Gastralgria,  or  Ga,8trod3niia. — Aside  from  the  stomach-pain  of 
organic  gastric  disease,  fermentation,  and  dyspepsia,  there  is  a  neurosis 
of  the  stomach  marked  by  sudden  pain  in  this  viscus,  to  which  the  name 
nervous  gastralgia  is  given  by  Ewald.  It  is  not  attended  by  the  symp- 
toms of  disturbed  digestion,  and  the  stomach  contents  at  such  times,  as 
well  as  between  the  attacks,  show  nothing  chemically  irregular.  It  may 
alternate  with  other  neuralgias  or  with  migraine,  or,  rarely,  it  is  associ- 
ated with  an  attack  of  the  latter.  It  is  occasionally  presented  by  hys- 
terics, particularly  if  their  attention  is  centered  on  the  stomach.  The 
gastralgic  attack  usually  comes  on  promptly  and  reaches  its  highest 
intensity  almost  at  once.  The  pain  is  an  agonizing,  boring,  cutting, 
burning  one,  and  may  be  localized,  diffuse,  or  in  a  girdle.  It  may 
radiate  along  the  loins  or  spine.  The  patients  relax  the  abdominal 
walls  and  make  deep  pressure  over  the  stomach  with  some  relief,  though 
there  may  be  much  superficial  sensitiveness.  Persistent  sensitive  spots 
are  often  found  over  the  lower  dorsal  vertebrae,  between  the  ribs,  and 
by  deep  pressure  over  the  abdominal  plexuses  of  the  sympatlietic.  The 
face  is  pale,  distorted  with  pain,  and  covered  with  sweat.  The  tempera- 
ture is  not  modified.  The  attacks  may  be  of  only  a  few  minutes' 
duration  or  may  last  for  hours,  and  usually  terminate  rather  abruptly, 
oflen  with  the  vomiting  of  mucus  or  unchanged  food.  Food  is  then 
often  actively  craved  and  taken  without  distress. 

These  rather  rare  attacks  may  very  easily  be  mistaken  for  gall-stone 
oolicy  acute  indigestion,  gastritis,  gastric  ulcer,  and  a  host  of  other  abdom- 


DISEASES  OF  THE  SPIXAL  ACCESSOEV  XEitVE  145 

inal  ccmtditions  which  must  be  excluded  to  make  the  diagnosis  possible. 
In  locomotor  ataxia  they  furnish  the  gastric  crisis  due  in  this  di^^ease  to 
irritation  of  the  pneumogastric  nucleus  in  the  medulla,  where  anv  other 
localized  lesion  may  provoke  them.  They  are,  as  a  rule,  associated  with 
constipation.  If  due  to  organic  nervous  disease,  the  treatment  and  prog^ 
nosis  correspond.  The  same  is  true  in  hysterical  cases.  Otherwise  the 
general  upbuilding  indicated  in  all  neuralgic  conditions  must  be  at- 
tempteil. 

Baniination,  or  merycism,  is  occasionally  observeil  in  man.  Tlie 
food  is  voluntarily  regurgitated,  lemasticated,  and  again  swallowed. 
It  occurs  in  neurasthenics,  hysterics,  epileptics,  and  idiots.  Usually  the 
rumination  begins  a  short  time  after  the  meal  and  lasts  for  half  an  hour. 
Such  patients  often  insist  that  they  are  unable  to-  control  tlie  habit, 
but,  except  in  idiots,  do  so,  at  least  to  some  extent,  in  the  presence  of 
strangers. 

Nervous  d3r8pep6ia,  a  condition  set  up  by  Leube  as  a  gastric  neu- 
rosis, is  claimed  by  Ewald,  and  others  equally  competent,  to  be  but  a 
local  manifestation  of  neurasthenia.  Ewald  points  out  that  there  is  no 
peptic  deficiency,  and  even  Leube  based  his  diagnosis  largely  on  tlie  fact 
that  a  meal  is  thoroughly  digested  and  the  stomach  empty  within  tlie 
alleged  normal  limit  of  seven  hours.  The  digestive  difficulties  of  neu- 
rasthenia will  be  mentioned  under  that  caption. 


chapter  x. 

diseases  of  the  spinal  portion  of  the  accessory 

nerve: 

Anatomical  Considerations. — ^The  external  portion  or  spinal  j)art 
of  the  accessory  nerve  is,  properly  speaking,  not  a  cranial  nerve  at  all. 
Arising  by  a  series  of  roots  from  multipolar  cells  in  the  anterior  si>inal 
gray  matter  throughout  the  cervical  cord  as  low  as  the  sixth  segment,  it  is 
finally  gathered  into  a  bundle  or  trunk.  This  passes  upward  through  the 
foramen  magnum  and  joins  the  true  accessory  portion.  It  then  ])asses 
with  it  through  the  jugular  foramen,  when  it  finally  separates  to  be  dis- 
tribuietl  to  the  sternomastoid,  which  it  entirely,  and  to  tlie  trapezius  mus- 
cle, which  it  partly,  furnishes  with  motor  and  trophic  control.  The  trajK?- 
zius  is  alH>  supplied  by  numerous  spinal  branches,  particularly  in  its  lower 
portion,  and  only  de|>ends  on  the  spinal  accessory  in  its  upper  half,  though 
Bailey  ^  re|K>rts  a  case  in  which  division  of  the  spinal  accessor^'  paralyzinl 
the  trapezius  and  sternomastoid  completely  and  prcKluced  a  serious  disa- 
bility. This  ner\'e  may  be  centrally  or  peripherally  affected,  and  the 
result  is  spasmodic  or  paralytic  as  the  lesion  is  irritative  or  destructive. 

Accessory  Spasm. — Spasmodic  TorticoUk,  Spajmuxlie  Wryneck. — Ir- 
ritative lesions  of  the  spinal  accessory  produce  characteristic  action  and 

1  **  Ann.  of  Surg. ,''  May,  1901. 
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prominence  in  the  muscles  it  supplies.  By  the  stemomastoid  the  face  is 
carried  forward,  turned  toward  the  opposite  side^  and  tilted  upward.  The 
trapezius  draws  the  head  backwaixl  and  to  the  same  side,  lifts  the  shoul- 
der, and  shortens  the  distance  between  the  occiput  and  acromion.  At 
the  same  time  the  scapula  is  drawn  nearer  the  vertebral  spines  as  well  as 
upward.  Both  sternals  acting  together  bring  the  head  forward  and 
downward.  Both  trapezii  carry  the  head  backward  and  the  face  up- 
ward. Acting  alternately  they  turn  the  head  from  side  to  side  with 
slight  rotation.  The  spasm  may  be  clonic  or  tonic,  may  involve  one 
or  both  sides,  and  may  be  limited  to  the  sternals  or  tlie  trapezii.  A  tend- 
ency to  spread  to  other  muscles  of  allied  function  is  often  observed.  As 
a  matter  of  fact,  in  most  cases  of  wryneck  more  muscles  are  involved 
than  those  supplied  by  the  accessory  nerves.  Thus  the  splenius  and  the 
small  rotators  are  frequently  associated  in  the  spasm,  just  as  they  are 
related  functionally.  The  large  muscles  named  are,  however,  the  ones 
most  at  fault  and  the  ones  that  impress  a  given  case  with  its  distinctive 
movement  or  attitude.  The  trapezius  is  less  often  clonically  involved 
than  the  stemomastoid,  but  is  as  frequently  affected  by  tonic  spasms. 
In  some  cases  clonic  torticollis  is  a  localized  tic,  or  it  may  be  a  portion 
of  a  more  widely  distributed  tic  such  as  that  arising  in  the  face  and 
gradually  involving  the  neck,  shoulder,  and  arm.  In  a  mild  form  it 
furnishes  the  habit  spasm  that  follows  chorea  sometimes  or  is  picked  up 
by  pubescent  youths.  We  may  also  have  a  mental  torticollis  as  de- 
scribed by  Bompaire,^  in  which  the  patient  can  not  voluntarily  restore  the 
head  to  its  natural  position,  but  turns  it  readily  in  all  directions  if  allowed 
to  press  it  against  any  object,  or  to  apply  an  insignificant  amount  of  man- 
ual assistance.  The  spasm  is  here  the  result  of  a  mental  obsession.  The 
nodding  spasm  of  hysteria  arises  in  the  same  way,  and  in  both  the 
disorder  must  be  referred  to  the  cortex.  In  this  connection  the  subject 
of  tics  in  Part  VII  should  be  read.  Cerebral  tumors,  meningitis,  focal 
softenings,  and  disease  of  the  medulla  may  underlie  the  spasm.  Cervical 
spondylitis  and  meningitis  usually  produce  tonic  spasms.  The  action 
of  (x)ld,  cervical  adenitis,  and  violent  wrenching  of  the  neck  may  peri- 
pherally excite  them.  Torticollis  has  been  reflexly  produced  by  intes- 
tinal worms. 

Treatment  is  often  highly  unsatisfactory.  The  variety  due  to  cold 
usually  subsides  spontaneously  or  may  be  benefited  by  local  applications 
and  antirheumatics.  The  hysterical  form  may  suddenly  cease.  The  cases 
dependent  upon  organic  lesions  are  often  beyond  reach.  Sedatives  like 
cannabis  indica,  opium,  and  hyoscin  only  give  temporary  relief  and  often 
upset  the  stomach  or,  unfortunately,  lead  to  their  habitual  use.  When 
the  spasm  is  severe,  and  especially  if  confined  to  one  side,  wide  resection 
of  the  spinal  accessory  nerve  before  lis  entrance  into  the  stemomastoid 
is  adviseil,  other  means  having  failed.  A  tic  or  habit  is  thus  likely  to  be 
benefited  for  a  time,  but  is  also  likely  to  reappear  in  some  adjoining  area. 
Stretcliing  the  nerve  is  almost  sure  to  be  followed  by  a  relapse  of  the  tic 
as  the  nerve  recovers,  as  is  the  case  also  if  the  divided  nerve  unites. 

*  **Th^sede  Paris.'- 
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The  upper  spinal  nerves  to  the  small  rotators  must  in  some  cases  also 
be  divided  to  completely  quiet  the  spasm. 

Children  sometimes  present  a  permanent  wryneck  of  an  entirely 
different  character.     Owing  to  traction  on  the  head  and  twisting  of  the 


Fig.  61.— Difficultj  in  nUiiDg  arm  after  division  of  left  spinal  accessorj. 


neck  in  labor,  or  even  in  unaided  labor,  the  sternomastoid  may  be  in- 
jured, and  subsequent  contracture  shortens  it.  The  result  is  a  firm, 
fibrous  band  tliat  holds  the  face  to  the  opposite  side.  Inflammatory 
injury  to  the  muscle  irf  adults  may  cause  the  same  thing,  and  in  both 
cases  it  cau  be  remedied  only  by  thorough 
division  of  the  shortened  tissues. 

Accessory  Paralysis. — Cortical  disease 
very  exceptionally  results  in  complete  and 
permanent  loss  of  power  in  the  spinal  ac- 
cessory area.  Like  those  of  other  bilateral 
movements,  these  muscles  seem  fully  repre- 
sented in  both  hemispheres.  As  a  j)art  of 
nuclear  disease,  as  in  progressive  muscular 
atrophy,  the  spinal  centers  are  often  involve<l, 
with  a  corresponding  loss  of  jwwer  and  nu- 
trition. By  meningitis  the  trunks  of  one  or 
both  ner\'es  may  be  implicated  at  the  fora- 
men magnum.  The  hypoglossal  is  then 
likely  to  suffer  with  them,  and  the  tnie  ac- 
cessor}' filx*rs  are  usually  also  afftn^ted.  Out- 
side the  skull  the  spinal  portion  of  the  ac- 
cessor}' is  sometimes  involved  in  wounds, 
operations,  deep-seated  tumors,  vertebral 
caries,  cervical  adenopathy,  and  by  neuritis. 

are  loss  of  power  and  wasting  in  the  relatinl  muscles.  This  involves 
the  sternomastoid  almost  entirely  and  the  trapezius  only  in  its  upper 
portion.     The  head  is  not  so  readily  and  strongly  turned  to  the  opposite 


l''ig.  62.  —  Droopinj;  shoulder, 
lengthening  of  neck,  and  rotation 
of  .vcapuhi  after  division  of  left  Hpiual 
accesisory. 


The  unilateral  symptoms 


148  DISEASES  OF  THE  CRANIAL  NERVES. 

side,  the  shoulder  droops  slightly,  and  the  extension  power  of  the  arm 
is  lessened.  The  scapula  moves  outward,  especially  its  upper  inner 
angle,  and  stands  out  from  the  ribs.  The  curved  line  from  mastoid  to 
acn>mion  becomes  depressed  and  even  angular  upon  efforts  at  deep  in- 
spiration or  in  extending  both  arms  against  resistance.  Subsequent 
contracture  in  the  unopposed  muscles  of  the  sound  side  may  turn  the 
face  to  the  primarily  affectt^d  side. 

In  the  bilateral  form,  usually  due  to  meningitis  or  vertebral  caries, 
the  head  is  held  insc^curely  and  readily  falls  forward  or  backward  as  the 
trapezius  or  stenmls  are  most  affected.  Injury  to  the  spinal  accessory 
in  the  posterior  triangles  of  the  neck  after  it  has  jmssed  through  the 
sternomastoid  only  affects  the  trapezius.  The  treatment  is  that  of  the 
causal  condition  in  the  given  case.  In  neuritis  eh^^trical  stimulation  is 
indicated,  and  ncTve-suture  would  be  require<l  in  the  cases  where  the 
nerve  had  Ixjen  divided. 


CHAPTER   XI. 
DISEASES  OF  THE  HYPOGLOSSAL  NERVE. 

Anatomical  Considerations. — ^The  twelfth  cranial  nerve  is  a 
purely  motor  nerve  for  the  muscles  of  the  tongue  and  subserves  their 
nutrition.  Its  corticid  centers  adjoin  those  for  the  lips  in  the  lower 
portion  of  the  ascending  frontal  gyre.  Its  lower  neuron  arises  in  the 
hyjK)glossal  nucleus  under  the  fl<K>r  of  the  fourth  ventricle.  This  nu- 
cleus is  close  to  the  median  line,  and  is  made  up  of  large  cells  analogous 
to  those  in  the  anterior  spinal  horn  of  gray  matter.  The  nerve-trunk 
arises  by  a  number  of  roots  in  the  gnnwe  outside  of  the  olivary  body, 
and,  passing  forwanl,  leaves  the  skull  by  the  anterior  condyloid  fora- 
men of  the  occipital  bone.  It  has  a  comu^ction  with  the  pneumogastric, 
which  it  accompanies  a  short  distance,  and  receives  a  branch  from  the 
up|Kir  spinal  nerves.  This  bnmch  eventually  innervates  the  depressors 
of  the  hyoid  bone,  and  is  not  affected  by  injury  to  the  hypoglossal 
nucleus.  The  hy|K)gl()ssus  may  be  injured  oi'  diseascnl  in  any  part  of  its 
course  from  the  cortex  to  the  peripheral  bnuiches,  and  manifests  such 
injury  by  spasm,  paresis,  and  jMinilysis,  as  the  causal  state  is  irritant, 
inhibitive,  or  destructive.  In  addition,  injury  at  or  below  the  nucleus 
entails  atro[)hy  of  the  muscnilar  fibers  of  the  tongue.  The  mucous  por- 
tion of  the  tongue  is  supplied  by  the  trifacial. 

Hypoglossal  Spasm.— The  tongue  is  usually  involved  in  epileptic 
convulsions,  and  is  fre(|uently  bitten  in  consecpience  of  having  been 
thrust  between  the  te<ith  by  the  action  of  the  genioglossus  muscles  and 
lacerated  by  the  spiusmodic  action  of  the  masticators.  This  may  occur 
in  very  slight  attiicks,  wh(»n  no  convulsive  action  in  the  extremities  is 
observed.  At  an  early  stage  of  hysterical  convulsions  the  tongue  is 
usually  protruded  violently,  but  is  only  bitten  in  extremely  rare  cases. 
This  lingual  spasm  may  eom])rise  the  entire  motor  disturbance  in  some 
hysterical  cases.  In  chorea  the  tongue  is  usually  involved  in  the  mus- 
cular twitchings  that  mark  the  disease,  and  is  often  the  seat  of  vigorous 
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cbaraic  movement,  in  wliicti  it  may  hv  protnultMl  mid  eve^ii  j^liglidy 
bitten,  Tlie  s{>eet'h  diffiriiltit%s  ui'  this  disfiisf  x\yv  dm-  m  juut  t^i  tlie 
lingual  bpiLsm.  From  furced  t>veru8L\  as  in  jmljlic  speidiers,  it  is  some- 
times tlie  seat  of  a  neurotic  manifej^tiition  similar  to  writers'  cramp,  a 
ooodition  termed  aplitboiijiria.  Slight  s|»asm  also  occurs  In  stummeriiig 
iUuJ  in  stuttering.  Lingual  spasm  lias  been  reflexly  dcpcu^liMt  ujhui  de- 
caycd  teeth  and  cureil  by  their  removaL 

Corticid  irritation  has,  in  rare  instances,  given  rise  tu  lingual  spasms 
that  praeti<^lly  constitute  Jaeksoniun  epileptic  attacks.  The  lips  and 
fiM?e  usually  pjirticipate  in  the  spa^n^,  as  the  contiguity  of  tlieir  centers 
Wonhl  lead  one  to  expect.  In  soui*'  iif  these  cases  the  initial  convnlsion 
has  been  a  genendizt^d  tit  ;  in  others  sucli  attacks  have  fiillowcd.  It  is 
caneeiv*able  that  uuclwir  irritation  niiglit  give  rise  to  similar  manitt:sta- 
tiuns,  but  p*Jst-niortem  data  for  tliis  belief  are  lacking.  Tb<^  treatment 
would  l)e  that  of  the  geuend  cuudition  underlying  tlie  himl  nianifestati<in. 

Hypoglossal  Paralysis, — Tlie  hypoglossus  nerve  may  l)e  paralyzenj 
by  injury  at  any  jxiiut  in  its  tH>nrse,  In  rare  eases  a  limiteti  cortit^al 
legion  has  protluctil  paralysis  of  the  opposite  si*le  of  the  tongue.  More 
wide-spr«id  corticid  lesions  ami  lesions  in  the  supnmnclear  motor  tnict 
asually  pnxhice  a  onc^sttled  paresis  iir  paraly>is  of  the  (onguc,  wliich,  on 
prutrusion,  deviates  toward  the  pandyzc<l  side, — that  is  away  from  the 
lesion.  This  is  due  to  the  action  of  the  unutleeted  and  prop-rly  acting 
geuioglc^iLs  of  the  sound  siilc.  Nuclear  disease  usually  produces  bi- 
lateral jKilsy  of  the  tongue,  whieli  lies  niotifudess  in  the  tl(M*r  *vf  llie  ni<nitli, 
and,  uft^r  a  few  days,  rapidly  wastes.  A  few  rases  of  <ine-sided  luiclcar 
diaeiise  are  recorded.  In  bidbar  palsy,  syringoniyelia,  and  talies  it  is 
tbiis  ailfected  in  exe^^ptional  cases.  Other  cranial-nerve  nuclei  usually 
suffer  at  the  same  time,  and  the  resulting  symptoms  enable  one  to 
lotnilize  the  disease.  The  fibrillar  twi tellings  in  t!ie  tremulous  tongue 
of  [laretic  dementia  arid  some  t>f  the  stannucring  of  this  malady  arc  due 
to  the  nuclear  and  cortical  invasion  of  tlie  disease.  The  n>ot  of  the 
nerve  in  it*  passage  through  the  minhdla  is  sometimes  damage*]  by  a  lot^l 
lesion,  which  of  ncc-essity  iuterieres  with  the  pynmiidal  traxts  ior  the 
opposite  side  of  the  ImkIv  ami  pniduecs  a  erossisl  paralysis  of  tlie  tongue 
and  limbs.  The  tongue,  in  such  an  instance,  would  deviate  from  the 
paralyztxl  side  of  the  IkhIv  and  towaixl  the  sitle  of  the  lesion.  Sueh  a 
cmsse«l  palsy,  due  to  disease  of  the  olivar>'  boch%  has  bec*n  repoii:tHl.  * 
Basilar  prf»eesses,  like  meningitis  and  fractures,  or  b>ne  disease  involv- 
ing the  condyloid  foramen,  may  injure  the  uer%'e  in  its  iutrjicrinial 
csour^.  Outside  of  the  skull  it  is  viduend>le  to  jieuetrating  wyuuuIs,  or 
may  be  implicated  in  deep  abscesses,  as  from  caries  of  tlie  upiKT  vei*te- 
brae.  Here  its  neighb<»rs,  the  spinal  accessor^^  and  the  [rneuniogastric, 
are  likely  to  be  invtilvtHl  at  the  same  time.  It  may  be  affeeted  by  a 
neuritis  as  in  a  case  rejK^rteil  in-  Panski,'-  who  was  aide  from  the  litera- 
tare  to  collect  40  cases  of  is^ilated  hypoglossus  paralysis  due  to  periph- 
eral disease  or  inpm\ 

In  unilatend  liypfjglossal  paralysis  due  to  damage  of  the  nerx^e  at  or 
below  the  nucleus,  the  paralyzed  side  of  the  tongue  show^s  a  marked 

'  Gotikovsky,  *'  NotiveUe  Itfuiogmphie  de  la  Salp^trifere,**  No,  3,  1895, 
«  *^  Neiirolog.  CentmlbL,*'  Aug.,  lUU. 
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loss  of  volume.  This  does  not  follow  supranuclear  lesions.  The  mucous 
covering,  on  the  other  hand,  not  being  deprived  of  its  trophic  supply,  is 
thrown  into  marked  and  apparently  excessive  folds.  Taste  and  sensation 
are  not  impaired.  Mjistication  on  tlie  paralyzed  side  of  tlie  tongue  is  not 
well  performed,  as  the  patient  finds  difficulty  in  placing  and  maintaining 
the  food  between  the  teeth.  When  protruded,  the  tongue  curves  shaq>ly 
to  the  wasted  side,  but  within  the  mouth  motions  towanl  the  jwilsied  side 
are  wanting.  In  the  bilateral  form  siK'ech  is  much  affected,  as  nearly 
all  consonant  sounds  depend  in  some  degree  ujM)n  the  position  of  the 
tongue.  Swallowing  is  also  difficult,  as  the  bolus  or  fluid  is  not  rea<lily 
carried  backward  into  the  pharynx  and  nuustic^tion  is  greatly  imixikHl. 
Treatment  is  directed  to  the  causal  condition,  aside  from  which  it 
is  practically  hopeless. 

CHAPTER  XII. 
MULTIPLE  PARALYSES  OF  CRANIAL  NERVES. 

In  discussing  the  cranial  nerves  sepamtely,  frequent  reference  has 
been  made  to  their  asscK;iation  in  diseased  processes.  Sometimes  the 
limitation  of  this  asscKMation  is  of  diagnostic  im|K)rtanw,  as  when  the 
loss  of  hearing  with  fac'ial  palsy  locnites  a  l(»sion  of  the  s(»venth  and 
eighth  nerves  in  their  parallel  intracranial  course  or  within  the  internal 
meatus  auditorius.  In  meningitis  and  other  basilar  processes  a  number 
of  cranial  nerves  are  usually  implicated  at  once,  and  such  multiple 
paralyses  of  cranial  n(Tves  bc(M)me  symptomatically  highly  important. 
The  close  juxtii|K>sition  of  the  cranial  nuclei  has  been  reiK»atedly  point<Kl 
out  as  giving  rise  to  ass(K»iated  pidsi(»s  in  bulbar  disease,  such  as  tumor, 
hemorrliage,  and  limited  basilar  thn>mbosis.  In  their  wrtical  fields 
and  their  supranuclear  motor  j)aths  a  number  of  the  cranial  nerves  may 
also  be  injured  at  once  by  traumatism  or  disease.  IIyi)ogloasal  j)alsy 
with  hemiplegiji  has  just  b<»en  «illwl  to  attention,  as  well  as  the 
asscwiation  of  hypoglossal  and  facial  sjxasm  due  to  the  cortical  relations 
of  their  cent(»rs.  These  multiple  cranial  pilsies  are  j)rincipally  of  symp- 
tomatic interest  and  value,  but  there  are  gn)ups  of  nuclear  palsies  of 
the  cranial  nerves  that  present  well-marked  clinical  forms  of  disease. 
Their  pathological  anatomy  is  largely  confined  to  the  uj>ward  extension 
of  the  spinal  gmy  that  furnishes  the  chain  of  cranial-nerve  nuclei 
rejiching  from  the  lower  angle  of  the  floor  of  the  fourth  ventricle  to  the 
post(»rior  portion  of  the  thinl.  Anatomically  jmd  clinically  these  dis- 
eases fall  into  two  forms :  First,  those  of  the  upjKT  group,  primarily 
implicating  the  nuclei  of  the  third,  fourth,  and  sixth  nerves  (see 
Fig.  3()),  and,  second,  those  first  impli<^Jiting  the  remaining  lower  cranial 
nuclcn.  As  thc^e  diseases  are  sometimes  inflanmuitory  in  character  and 
analogous  to  ])oliomyelitis,  they  have  come  to  be  known  respectively  as 
polio-encephalitis  superior  and  ])()lio-en(»epluilitis  inferior.  More  com* 
monly  the  process  is  one  of  degeneration.  The  analogy,  or  in  some 
ca.ses  the  identity,  of  the  dis(»ase  of  the  nuclei  of  the  bulb  with  that  of 
the  anterior  gray  of  the  cord  is  now  generally  concede<l.  It  is  the  same 
process  arising  in  different  localities,  but  affecting  homologous  elements 
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and  producing  results  similar  in  kind.  Transition  and  combination 
cases  of  everj^  variety  are  of  record.  Commencing  in  the  upper  nuclei 
of  the  ocular  nerves,  the  lower  bulbar  levels  may  be  progressively  in- 
vadeil,  and  later  spinal  features  may  be  added ;  or,  b(»ginning  in  the 
bulliar  nuclei,  an  upi>er  extension  may  induce  progressive  ophthal- 
moplegia. In  the  same  way  that  the  spinal  type  of  the  disease  may 
be  acute,  subacute,  and  chronic,  we  have  an  acute,  subacute,  and  chronic 
polio-encephalitis  superior  and  inferior,  and  forms  combining  both. 

Polio-encephalitis  superior  chronica  will  be  considered  first,  as  it 
presents  the  most  complete  and  well-defined  picture.  It  is  also  called 
pnx/rei»ire  ophthalmoplegia  and  chronic  nuclear  ocular  paralym^.  It  is 
characterizeil  by  the  gradual  loss  of  jx)wer  in  the  external  and  internal 
muscular  apparatus  of  the  eyeball,  one  set  of  muscles  after  another 
being  gradually  involved.  Usually  bilateral,  it  may  be  confined  to  one 
eye  for  a  pericxl  even  of  years  and  then  invade  the  other.  As  a  rule 
progressive,  it  may  come  to  a  permanent  standstill  at  any  time,  or  ad- 
vance intermittently. 

Etiologry. — Polio-enceplialitis  superior  has  in  so  many  cases  followed 
infwtions  and  toxic  states  that  it  has  with  reason  been  attributed  in  some 
cases  to  pneumonia,  grip,  diphtheria,  and  syphilis ;  to  lead,  sulphid 
of  carbon,  carbonic-oxid  gas,  sulphuric  acid,  and  alcohol.  These  toxic 
agents,  however,  are  more  common  in  the  causation  of  the  acute  variety, 
which  may  terminate  by  becoming  chronic.  It  may  be  secondary  to  or 
a  jwirt  of  tabes  dorsalis,  and  the  characteristic  Argyll-Robertson  pupil 
of  that  disease  is  a  |>art  of  it.  It  is  similarly  related  to  iK)sterolateral 
spinal  sclerosis,  general  paresis,  and  insular  sclerosis.  It  may  be  an  u|>- 
ward  extension  of  identical  disease  in  the  cord  or  bulb.  It  is  more 
frequent  in  men  than  in  women,  and  while  it  may  appear  at  any  age,  it 
is  princijwUy  a  disease  of  adult  life.  In  some  cases  there  seems  to  be 
a  teratological  defect,  congenitally  manifest  or  api>eariug  during  the 
active  perioils  of  growth. 

Pathologrical  Anatomy. — The  lesions  are  variable  in  exUnit.  They 
involve  the  upper  eranial-nerve  nuclei  on  one  or  both  sides,  including 
those  of  the  thinl,  fourth,  and  sixth  uer\'es,  wholly  or  in  part.  When 
partial,  the  iridociliary  nucleus  of  the  third  and  its  adjoining  nucleus  for 
the  elevator  of  the  lid  most  frequently  escape  or  are  only  |>artly  des- 
tn>yed.  The  corresjwnding  nerve-trunks  and  muscles  are  degenerated 
and  atrophied.  In  addition  are  encountered  cerebral,  bulbar,  and  spinal 
conditions,  of  which  polio-encephalitis  superior  sometimes  is  but  a  part. 
Microscopically,  especially  in  the  early  stage,  some  hyperemia  is  found 
a1»out  the  nuclei.  Later  the  cells  of  these  nuclei  lose  their  prolonga- 
tions, are  diminished  in  size,  present  vacuoles  and  pigmentarj'  degenera- 
tion. Some  completely  disappear,  and  in  cases  of  long  standing  but  a 
few  atrophied  remnants  remain.  Slight  capillary  hemorrhages  or  their 
traces  can  at  times  be  determined.  Some  leuk(K»ytal  infiltration  occurs 
about  the  vessels  or  in  the  foci  of  the  disease,  and  minute  selenitic  {)atches 
are  found.     Rarely  the  lining  of  the  Sylvian  aqueduct  is  thickened. 

Symptoms. — In  the  fully-developed  cases  the  facies,  classically  de- 
scribed by  Hutchinson,  and  recognized  by  Brunner,  von  Graefe,  Char- 
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cot,  and  others,  is  most  striking.  The  drooping  lids  partly  covering  the 
eyes  cause  the  patient  to  hold  the  head  back  and  strain  with  the  frontalis 
to  overcome  the  jmrtial  ptosis.  The  brow  is  thrown  into  deep  trans- 
verse wrinkles.  The  immobile  eyes  and  inactive  pupils  are  like  those 
of  glass  in  a  mask  of  wax.  They  usually  deviate  outward,  as  the  sixth 
nucleus  is  often  spared  at  first ;  but  any  squint  may  in  various  cases 
be  present  or  the  visual  axes  may  conform.  The  ptosis  is  usually  less 
marked  after  a  night's  rest ;  and  if  the  ocular  muscles  still  retain  a  slight 
degree  of  activity,  this,  too,  is  best  in  the  morning.  Diplopia  is  nirely 
mentioned  by  these  patients,  which  Blanc  attributas  to  the  slowness  with 
which  the  deviation  deveh)ps,  thereby  allowing  the  brain  to  neglect  one 
image.  In  partial  cases  the  ocular  conditions  may  be  unilateral  or  they 
may  be  only  functionally  distributed  and  bilateral  or  unilateral.  Thus 
the  iris  may  react  for  light  or  accomnuKlation,  or  both.  The  abducens 
may  at  first  escaj)e  or  first  be  involved,  and  innumerable  combinations 
and  varieties  have  been  encountered  as  one  or  many  nuclei  were  par- 
tially or  completely  affected. 

The  general  health  of  the  patient  may  leave  little  to  desire  or  he  may 
present  the  somatic  conditions  and  functional  disturbances  that  belong 
to  the  associated  diseases  already  mentioned.  In  some  instances  involve- 
ment of  the  fifth  nerve,  probably  through  its  descending  root,  has  givcD 
rise  to  paresthesia  or  anesthesia  in  the  face. 

Course. — The  evolution  of  the  disease  is  one  of  its  most  distinctive 
features.  Commencing  with  a  ptosis  or  asquint,  the  other  features  of 
the  disease  are  gradually  added  during,  perhaj)s,  several  years.  Sta- 
tionary periods  of  long  duration — twenty-five  yt»ars  in  a  case  of  Striim- 
pell's — may  intervene,  and  finally  the  disease  takes  up  its  progressive 
course,  perhaps  without  appreciable  cause.  Extensions  of  the  process 
to  the  bulbar  region  may  occur,  and  we  have  bulbar  palsy  or  polio- 
encephalitis inferior  added  and  the  prognosis  for  life  becomes  much 
darkened.  The  lesions  may  not  stop  at  the  bulb,  but  may  invade  the 
cord,  producing  a  progressive  spinal  muscular  atrophy  of  any  one  of  the 
various  types  of  that  disease. 

The  diaernosis  depends  largely  upon  the  evolution  of  the  disease 
and  its  progressive  course.  When  thoroughly  developed  its  remarkable 
facies  is  not  easily  mistaken.  The  acute  form,  and  hemorrhage,  inflam- 
mation, and  softening,  give  a  history  of  rapid  onset  and  promptly  reach 
their  maximum  stage.  In  nuiltiple  neuritis,  especially  the  alcoholic 
and  diphtheric  varieties,  confusion  is  likely  to  arise,  but  we  may  gener- 
ally be  guided  by  the  condition  of  the  extremities  and  the  wide  diffusion 
of  the  disease.  Even  then  we  can  not  absolutely  exclude  the  cranial 
nuclei,  which  may  become  the  seat  of  a  chronic  atrophic  process.  An 
orbital  tumor  may  give  rise  to  a  partial  and  increasing  ophtlialmoplegia^ 
but  pressure  symptoms,  exophthalmos,  and  optic  atrophy  will  finally 
distinguish  it.  Basilar  processes  and  bulbar  growths,  aside  from  the 
distinctive  symptoms  to  which  they  give  rise,  usually  implicate  so  many 
nerves  and  the  pyramidal  tracts  that  they  can  be  easily  separated. 

Treatment   turns   practically   upon  the  presence  or  suspicion  of 
syphilis,  which  should  be  vigorously  managed.     Other  toxic  possibili- 
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ties,  such  as  lead^poisoning,  will  require  appropriate  inter vention* 
Slry^chnin  dot^  teniponin^  g^ood  somettmes,  Elfctrii'jty  is  futile,  as  it 
ctm  not  k>e  applied  to  the  faulty  iniisrh^s.  In  the  laajority  of  nises  the 
pliy^ician  h  helpless. 

Acute  and  Subacute  Polio-eocephalitis  Superior. — The  acute 
fortu  is  ven'  nire.  Like  it^i  etvn^eiier,  acute  poliimivi'litis,  it  nmy  be 
purely  an  irifeetinus  (li.seasi%  and  fias  Ixt^n  ucit^'d  in  epideiuies  iif  the 
spinal  diseik^e.  It  may  fallow  uiany  aeute  iuieetinus,  as  nuuti^UMHl  in 
the  etiology-  of  the  ehmnie  furni,  espe<ially  dijihthcna,  pneuiutaua^  and 
influenza*  The  siibacute  form,  while  in  some  eiLses  attriliiital>lc  to  the 
alxive  cau^tes,  is  more  often  due  to  t^y philips  and  toxie  a^nts,  like  lead 
and  the  carbon  ga^es.  Tlie  unset  is  smhlen  or  very  acute,  and  the 
disease  may  reach  a  fatal  tenninatiMn  in  a  lew  days  or  a  wt^k,  usually 
from  impUeatitin  of  the  bulbar  eentrrs.  The  nui'lei  in  several  such 
eases  have  preisented  no  i>«ist -mortem  changes  that  could  l)e  diseovered. 
Brisi^iud  ^  supposes  that  the  inftH^tiun  haf=  overwhehued  the  nuclei  be- 
fore liistologiuil  tnices  discoverable  by  our  present  means  of  investi- 
gation were  develo|ial.  The  similarity  to  Landry's  jKiralysis  in  this 
regard  i^  striking,  and  the  diseases  may  l)e  essentially  the  same»  var}'ing 
only  in  localization.  In  other  «ii^es  well-marked  iuHanimalorA*  ehan^^jes 
have  been  di.scerned.  The  prognosis  is  veiy  grave,  esf*ecially  in  eliil- 
4lren.  Some  ca^es  cf»me  to  a  standstill ;  tithens  develop  into  the  elironic 
varietT. 

The  treatment  should  be  direetetl  to  securing  }>erfeet  rest  and  the 
TCmoval  of  any  source  of  infec^tion  *>r  iutoxieatiuu  and  its  emdication 
fri>ni  the  system  Ix^fore  inijMtrtant  eliauges  *M'eur, 

Polio-encephalitis  inferior  chronica  is  the  term  em  ploy  hI  by 
Wernicke  to  denominate  the  disease  first  described  by  Dumesnil,  later  by 
Ihjchenne,  as  pmgreasive  paralysis  of  the  tongue,  palate,  and  lips.  It  is 
also  known  as  hhiog!oHmhrii}Uffal  or  phanpufeal  pnrah/Ah  (Ijt^yden), 
as  progrcmsite  bulbur  piiral^xt^  (^Wachsmuth),  as  ptirafym^  of  the  btiUmr 
nuclei  (Kussmaul)»  and  as  jyrofjrf'mtve  hnfbor  jmlmf.  It  consists  in  a 
progressive  paralysis  of  tlie  lips,  titngue^  ]iliar\^nx,  and  larynx,  with 
wasting  of  their  muscles^  and  usually  terminates  in  death  fmm  pneu- 
mogastrie  palsy.  The  diseiLse  pr<K*ess  is  limited  to  the  nuclei  and  hnver 
neurons  of  the  seventh,  ninth,  tenth,  eleventh,  twelfth,  and  the  nu>tor 
portion  of  the  fifth  cranial  pairs.  It  is  i(h'ntieally  the  same  in  charac- 
ter with  pn^ressive  spinal  museular  atrophy,  with  which  it  is  often 
associated. 

Stiolog7. — Males  and  feinales  are  al>out  ecpudly  susi^eptible  to  this 
disease.  Thoogli  it  has  rarely  \wvn  observed  in  ehildhiMKl  and  njay  be  a 
congenital  or  teratological  deliciency,  it  usually  appears  at\er  the  age  of 
thirty.  Occasionally,  and  then  t>rdinarily  as  a  part  of  a  more  extensive 
epnal  atrophy,  or  in  assoeiatiou  with  superior  {Milio-encepfialitis,  it  has 
appeared  in  successive  gene mt ions  i»r  in  more  than  one  meml>er  of  the 
same  family.  These  family  c;ises  usually  develop  in  early  life.  It  has 
been  attributed  to  exjx>sure  to  cold  ;  to  the  overuse  of  the  mouth-miisek's, 
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as  in  players  of  wind-instruments  and  glass-blowers;  to  syphilis,  to 
Bright's  disease,  and  other  wasting  maladies.  It  may  be  a  part  of 
amyotrophic  lateral  sclerosis.  It  has  appeared  in  tabes  dorsalis,  in- 
sular sclen)sis,  syringomyelia,  and  followed  descending  degeneration  of 
the  pyramidal  tracts  after  cerebral  lesions.  Knowledge  of  the  r6le  of 
toxemiar  in  these  chronic  disturbances  is  widening.  Pn)gressive  bul- 
bar jwlsy  has  been  known  to  follow  lead  intoxication  and  diphtheric 
I)oisoning.  Often  the  causjition  is  entirely  obscnire,  but  advances  in  the 
field  of  auto-intoxication  may  throw  light  on  this  darkness. 

Morbid  Anatomy. — The  lesion  is  limittnl  to  the  nuclear  cells  in  the 
lower  half  of  the  bulb.  It  is  practic4illy  synmietric^il.  The  hyjH)- 
glossal  nucleus  is  most  severely  affect<Ml,  as  a  rule.  The  nuclei  of  the 
true  spinal  accessory,  the  fa(;ial,  the  motor  jK)rti()n  of  the  trifacial,  and 
the  pneumogastric  are  invaded  with  dcKTcasing  intensity  and  frequency. 
A  degenenitive  process  is  found  in  the  nerve-trunks  whose  nuclei  are 
affected  and  their  muscular  terminations    wjuste.       The  muscle-fibers 


Fig.  63.— Cose  of  bulbar  palsy.    1,  Piiot<»Krii|)li  tukt^ii  shortly  In'roro  fimt  symptoms  were  noted ;  2,  pho- 
tograph taken  four  years  later,  a  few  weeks  before  death. 

themselves  show  corresponding  degeneration  and  atmphic  conditions. 
The  minute  anatomy  is  the  siune  as  that  in  progressive  ophthalmoplegia 
or  that  of  pn)gressive  spinal  muscular  atrophy,  to  which  the  reader, 
bearing  in  mind  the  special  location  of  this  disease,  is  referred.  The 
organic  changes  of  associatetl  atroj)hies  and  sclerosc^s  or  of  primary  con- 
ditions, such  as  tiibes,  syringomyelia,  insular  sclerosis,  and  descending 
cerebral  degenerations  are  at  times  encounterwl. 

Symptoms. — The  symptoms  begin  insidiously  and  ])rogr(^s  slowly. 
The  toiupie  is  usually  th(»  first  aifectc^d.  This  is  manifest  in  a  thick- 
ened pronunciation,  particularly  of  the  letters  which  require  definite 
lingual  movements.  The  lingiuKlentals  and  linguopalatals  (see  table, 
p.  66)  and  the  vowel  "  e ''  and  later  on  the  exj)losive  labial  sounds  are 
lost.  Finally  sjwech  is  reduced  to  unm<Klified  laryngeal  noises  that  are 
quite  unintelligible.  When  the  discuise  is  only  slightly  developed,  by  an 
effort  the  patient  can  oftx?n  enunciate  (rhuirly  and  the  embarrassment  may 
be  noticed  only  in  ordinar}'  inattentive  conversation.  The  tongue  also 
progressively  loses  its  muscular  strength  and  range  of  motion  until  it 
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li«s  a  flabby,  inert,  rugose,  atrophic  mass  on  tlie  floor  of  tlie  moutli.    It 
it8  function  of  tmiintaininix  the  fcx^l  iMHwi't-n  tl«e  teeth  during  tiiiLs- 

'tication  and  of  carrying  the  b«»his  Ijuekwnrd  :in(l  tlirustiiig  it  into  the 
phan*nx  in  efforts  at  ?* wallowing.  It  ean  no  loncrcr  In?  protnuhd, 
turned  to  either  side,  roHeil  up,  or  hfillowtHi  into  a  gutter  lu  ruu.st  of 
the  Cilices  it  notably  wastes,  but  us  the  atropliy  is  etMitirjed  !<»  tlie  nms- 
riihir  jK»rtion  of  the  ton*ru(\  the  deriiml  enveriii;^  appears  ttM>  larjt^*  and 
may  even  suggest  epi<lernial  hy|Miiro|ihy, 

The  liptt  are  at!ec*te<i  isJiortly  after  tiie  tongue,  and  ihh  adds  to  the  speech 
diflieulty  by  rendering  the  pro- 
nuueiation  of  tlie  v<  )\v€*ls  * '  o"  a  nd 
* ^  u  "  u  net* rta  i  n  o r  i  in  |n  >ss i  b  1  e. 
The  hdiial  e(»ns<inants  are  lost  as 
above  indicate*.!,  and  Httle  bf^ 
eicles  the  sibilant  "s"  and  tlie 
opt*n  vowel  **  a  ^'  n^main.  Tlie  or- 
bienlaris  oris  is  usuully  tlie  Hr^t 
labial  muscle  invade*!,  but  all 
of  the   hibial  gmup   are  eveii- 

i  Ittally  |iandyzed.  Their  nuelmr 
[»iation  with  the  liy|>oglossns 
and  their  funetioiiul  relalionslup 
will  Ik*  recalled.  At  first  whist- 
ling    and    blowing    effoi*t.s  an^ 

;  WatkeniMl,  but  finally  the  lotaitli 

^liangs:  hjosch%  the  lower  lip 
clnH»ping  away  from  the  teeth, 
ami  all  voluntary  niovenienfc> 
ape  loftt.  This,  with  the  action  and  eventual  tx^ntraeturo  of  the  zygoina- 
t»**s,  si*rves  to  greatly  accentuate  the  nasolabial  furrows  and  imparts  a 
demented  appearance  to  the  lowc  r  |Hirtioii  *if  the  face. 

Out  of  the  driMiping,  open  mouth  saliva  drules,  reipuriug  the  enii?^taut 
iisie  of  a  napkin  or  handkerchief.  Tlie  tpiantity  is  sometimes  enonuous 
and  always  ap|K*aiN  greater  than  imrmaL  When  the  mamda-H  and 
pfertff/ohh  are  inviJved,  which  is  usually  at  a  late  stage,  but  may  be  an 
inidal  c<jadition,  miL>tication  is  feeble  or  impossible.  Finally,  their 
complete  paralysis  allows  the  niandilde  to  hang  loosely,  increases  the 
opening  of  the  drooping  moutli  and  the  salivary  fiverflow.  The  jaw- 
jerk  is  abolished  exci'j>t  in  those  aises  where  spastic  symptoms  elsewhere 
pctint  to  the  assi^^»eiatiou  of  the  pyimmidal  tracts  in  the  lesion.  It  is 
then  increased.  The  lips  ustmlly  show  marked  atrophy  and  are  sensibly 
thinned.  This  is  sometimes  obscured  by  the  tatty  deposit,  but  in  the 
final  stages  is  pmctically  a  constant  condition. 

The  pdlate  follows  the  lips  in  order  of  iuvolvement  in  a  majority  of 
eases.  Its  loss  <»f  muscuhir  tone  is  nianifested  by  tlie  nasal  voice  tones, 
which  also  adds  to  the  lack  of  clearuess  in  the  pnjuuuciation  of  the  lingiio- 
polatals,  and  it  turns  **  p  "  and  **  b  '^  into  the  nasal  resonant  **  m.'*  When 
the  pahite  is  fully  palsied  it  hangs  hK>s*-]y  in  the  pharynx  without  reflex 
action  or  voluntiirv  niovcnient.     As  it  can  no  longer  shut  oti*  the  nasal 


Fig.  64.— M«  HI  III  In  liulttitrpttlKT^  Vnhuiljiry  mjij^j- 
iniimu)>t<i[iiiiK  TETid  siltfrii)|i(  lo  |tmjix'i  ili^Honi^iic,  which 
liw  Iticirl  nut)  Khruubeu  in  Ibe  Atpov  uf  the  luoiitLv 
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spaces,  fluids  often  regurgitate  through  the  nose,  and  even  food  masses 
may  be  forced  into  the  nasal  fossse. 

When  the  phun/nx  is  involved,  the  difficulties  of  swallowing  reach 
their  maximum.  Food  is  now  prone  to  enter  the  respiratory  tract  and 
a  violent,  fatiguing,  and  alarming  cough  is  often  produccnl.  The  danger 
of  pulmonary  engorgement,  aspiration  pneumonia,  and  heart-failure  is 
intensified  by  the  pncumogastric  weakness  that  is  often  present.  Alimen- 
tation becomes  so  difficult  that  the  esophageal  tube  must  be  used  or  the 
patient  must  be  fed  by  the  bowel.  To  these  difficulties  is  added,  sooner 
or  later,  a  paralysis  of  the  larynx.  The  adductors  are  usually  most 
affected  and  the  glottis  stands  wide  open,  serving  neither  the  purjwses 
of  phonation  nor  protection  to  the  trachea  against  the  entrance  of  foreign 
material.  In  very  rare  cases  unilateral  or  bilateral  abductor  palsy  is 
found,  and  in  the  latter  case  inspiratory  stridor  indicates  the  dangerous 
respiratory  difficulty.  Both  pharyngeal  and  laryngeal  reflexes  are 
abolished.  The  voice  is  extinguished.  Failing  respiratory  and  cardiac 
actions  lead  to  a  fatal  termination,  which  may  come  suddenly  at  any 
period  of  the  disease.  It  is  often  induced  by  aspiration  pneumonia  or 
caused  by  suffocation  due  to  blocking  of  the  respiratory  passage  by  a 
mass  of  food. 

The  puhe  is  likely  to  become  frequent,  weak,  and  irregular.  True 
anginal  attacks  are  not  infrequent.  Syncope  may  occur  and  prove  fatal. 
The  pncumogastric  involvement  further  shows  itself  in  a  feebleness  of 
respiration,  so  that  coughing  and  other  active  expiratory  efforts  become 
almost  impossible,  adding  greatly  to  the  danger  of  choking  and  to  the 
general  discomfort  of  the  patient.  It  is  somewhat  remarkable  that 
polyuria  and  glycosuria  are  seldom  encountered.  The  controlling 
centers  in  the  bulb  are  in  close  proximity  to  those  invaded  by  this 
disease.  It  will  be  noticed  that  the  nuclei  selected  are  purely  motor  and 
trophic,  and  that  the  disease  spreads  not  so  much  by  contiguity  as  along 
lines  of  associated  function.  This  is  one  of  the  distinctive  habits  of  the 
disease,  and  serves  here,  as  in  other  progressive  maladies  of  the  cerebro- 
spinal axis,  to  draw  earnest  attention  to  this  factor  in  the  study  of  every 
case. 

The  electrical  examination  of  the  atrophic  muscles  presents  consider- 
able difficulty,  excepting  in  the  lower  face  and  the  masseters.  The 
changes  found  are  practically  a  quantitative  reduction  to  all  currents  as 
fiber  after  fiber  disappears.  The  reaction  of  degeneration  is  wanting. 
The  reflexes  are  diminished  in  a  degree  proportional  to  the  atrophy,  ex- 
cepting in  those  cases  in  which  the  disease  early  involves  the  pyramidal 
tracts.  Sensation  is  not  markedly  affected,  nor  is  the  sense  of  taste  notably 
disturbed  in  pure  cases.  The  temperature  remains  uninfluenced  through- 
out, save  by  intercurrent  accidents. 

Course. — ^The  disease  is  one  of  insidious  onset  and  its  steadily  progres- 
sive course  is  characteristic.  In  a  few  exceptional  cases  the  progress  of  the 
disease  presents  intermissions,  but  remissions  are  practically  unknown. 
The  duration  of  the  malady  from  inception  to  fatal  termination  may  be 
roughly  stated  as  from  one  to  five  years.  Leyden  reports  one  case  of 
seven  years'  duration,  but,  on  the  other  hand,  intercurrent  maladies  and 
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the  suffocative,  cardiac,  and  pulmonary  accidents  to  which  the  disease 
lays  the  patient  liable  may  cut  life  short  at  any  moment  The  increas- 
ing feebleness  and  malnutrition  at  the  same  time  add  to  the  gravity  of 
the  situation.  As  above  indicated,  the  disease  first  manifests  itself  in 
the  tongue  and  progressively  invades  the  lips,  phar>'nx,  palate,  masti- 
cators, and  larynx.  This  is  a  usual  sequence,  but  not  a  necessary  one. 
Any  modification  of  it  may  be  presented.  The  encroachments  of  related 
nuclear  disease  at  lower  and  higher  levels  give  rise  to  different  trains 
of  symptoms,  which,  however,  m  their  full  development  furnish  very 
similar  pictures.  The  course  pursued  in  any  given  case  can  be  under- 
stood by  reference  to  the  anatomical  and  esi)ecially  to  the  functional 
relationship  of  the  bulbar  nuclei.  The  occurrence  of  a  bronchitis, 
bronchopneumonia,  angina  pectoris,  or  of  suffocative  attacks  is  often  of 
fatal  import. 

Diagnosis. — The  diagnosis  of  a  well-developed  and  unmixed  case 
presents  little  difficulty.  The  course  of  the  disease  is  of  the  first  impor- 
tance. The  facies  can  hardly  be  mistaken.  Palsy  of  both  facial 
ner\'es  gives  rise  to  feebleness  of  the  lips,  but  the  upper  part  of  the  face 
does  not  escape  and  glossopharyngeal  symptoms  are  lacking.  Diph- 
theric ])alatal  palsy  may  raise  a  doubt  unless  the  clinical  history  of  the 
infection  is  available.  In  this  condition  the  lips  and  tongue  escape,  the 
onset  is  somewhat  abrupt,  and  the  usual  course  is  toward  recovery. 
Great  difficulty  may  be  presented  in  cases  of  multiple  neuritis,  but  in 
them  we  have  sensory  disturbances,  the  reaction  of  degeneration,  and 
marked  symptoms  in  the  extremities.  When  secondary  to  tabes,  insular 
sclerosis,  syringomyelia,  and  amyotrophic  lateral  sclerosis,  the  highly 
characteristic  symptoms  of  these  various  diseases  are  prominent.  As 
an  extension  pnx?ess  from  the  cord  upward,  or  from  the  ocular  nuclei 
downward,  its  development  is  preceded  by  the  well-marked  evidence 
of  these  prior  states,  which  persist  and  increase  during  the  evolution  of 
the  bulbar  paralysis.  The  greatest  diagnostic  difficulty  is  presented  by 
cases  of  the  pseudobulbar  paralyses. 

Treatment. — In  pure  polio-encephalitis  inferior  chronica  the  prog- 
nosis is  fatal.  Curative  treatment  is,  therefore,  out  of  the  question, 
but  much  can  be  done  to  alleviate  the  distressing  condition  of  the 
patient  and  to  obviate  the  laryngeal,  pulmonary,  and  nutritive  dan- 
gers that  threaten  him  with  suffocation,  asphyxiation,  pneumonia,  and 
inanition.  The  hypersecretion  of  saliva  may  be  checked  by  atropin, 
which  also  furnishes  a  reliable  heart-stimulant.  The  stomach-tulx?  and 
rectal  alimentation  are  our  means  to  avoid  strangulation  and  to  secure 
nutrition.  Recourse  to  tracheotomy  may  be  had  in  alxluctor  laryngeal 
paralysis.  Electricity  is  of  use  in  exercising  the  muscles  of  the  face, 
tongue,  and  gullet.  The  faradic  current  is  sufficient.  The  large,  indif- 
ferent electrode  may  be  placed  on  the  back  of  the  neck,  and  a  smaller, 
active  electrode  is  then  brought  into  contact  with  the  lips,  masseters,  and 
tongue.  By  placing  it.  over  the  pomum  adami  swallowing  efforts  are 
induced.  Care  must  be  exercised  not  to  fatigue  muscles  already  wasted. 
Energetic  courses  of  silver,  ergot,  phosphorus,  zinc,  picrotoxin,  and 
mercury  are  mentioned  only  to  condemn  them,  and  anything  else  that 
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pulls  down  the  waning  strength  of  the  patient  must  be  avoided.  Tonics, 
rest,  and  strengthening  measures  are  of  vahie. 

Acute  bulbar  palsy,  or  a<'iUe  bulbar  myelitis^  is  due  to  the  same 
infections  that  set  up  aeute  myelitis.  It  may  furnish  the  terminal  stage 
of  the  chronic  form,  or  it  may  result  from  an  upward  extension  of  a 
cord-lesion.  The  symptoms  with  which  we  are  familiar  in  the  chronic 
variety  are  rapidly  evolved  and  often  associated  with  febrile  disturb- 
ances, headache,  and  somnolence.  As  the  disease  gains  the  pneumo- 
gastric  nuclei,  death  becomes  imminent  and  results  through  respiratory 
failure. 

Combined  Forms  of  Polio-encephalitis. — The  various  combi- 
nations of  chronic  8Ui)erior  and  inferior  polio-encephalitis  by  extension 
have  been  alluded  to  in  describing  them  separately.  In  some  very  rare 
cases  the  nuclear  invasion  falls  upon  upper  and  lower  cranial  nuclei 
practically  at  once.  The  resulting  picture  is  an  aggregate  of  the  simpler 
ones.  From  their  vital  nature,  the  presence  of  pneumogastric  symptoms 
dominates  the  outlook. 

Pseudobulbar  Paralyses. — ^These  are  (1)  organic  and  (2)  asthe- 
nic. The  organic  variety  is  due  to  more  or  less  symmetrical  lesions 
involving  the  pasterior  group  of  cranial  nerves  at  any  point  from  their 
cortical  centers  to  their  peripheral  trunks.  We  distinguish  a  cerebral 
form  due  to  bilateral  cortical  or  subcortical  vascular  lesions.  The  onset 
is  abrupt,  and  usually  developed  in  two  stagi\s.  A  hemiplegic  or  apo- 
plectic case  presents  a  second  stroke,  this  time  fn)m  a  lesion  in  the  sound 
hemisphere,  and  the  bulbar  palsy  is  at  once  established  or  completed. 
It  is  only  very  rarely  limited  to  the  i)arts  definitely  elected  by  true 
bulbar  palsy,  do(^  not  present  the  atmphy  or  degenerative  reactions,  and 
the  reflexes  are  retained  or  exaggerated.  A  r(uUciUar  form  follows  acute 
bulbar  myelitis  and  hemorrhage  into  or  softening  of  the  bulb.  These 
are  rare  affections  of  suddcai  onset.  The  lesion  does  not  spare  the  motor 
tracts  for  the  limbs,  and  other  bulbar  functions  do  not  esea|x».  Tumor 
may  similarly  pnxluce  a  pseudobulbar  palsy,  but  the  distinctive  symp- 
toms of  an  intracranial  growth — headaches,  vomiting,  vertigo,  and  j)ai>- 
illitis — are  addwl.  A  bcmkir  form  is  occasioned  by  tumors  of  the  base 
and  basilar  meningitis,  esi)ecially  of  the  syphilitic  variety.  A  psendo- 
bulbar  paralysis  of  this  form  is  among  the  greatest  rarities,  for  obvious 
anatomical  reasons.  Finally  we  have  a  veuniic  form.  This  is  usually 
only  a  jmrt  of  a  more  widely  distributed  or  nmltiple  neuritis. 

Asthenic  Bulbar  Paralysis  {Mydsthmia  Grains). — This  disorder, 
as  describc»d  by  Strumpell,^  may  mimic  chronic  polio-(»ncephalitis  in- 
ferior very  closely.  Previons  to  his  coninnmication  a  similar  t^se  was 
reported  by  Jolly, ^  under  the  title  of  "  Myad/tenia  Gravis  Pseudo- 
parabftlcdy^  but  is  never  so  closely  limited  to  the  cranial  nerves.  Since 
that  time  cases  have  l)e(»n  re|)orted  by  Murri,^  Pineles,*  Bruns,* 
Collins,^  Hallervorden,''  Kojewnikoff,®  and  many  others. 

1  *M)eiit.  Zcit.  f.  Nervenheilk.,"  Bd.  8. 

»  "I^rlin.  klin.  Wochens.,"  Jan.  7,  1895.  »  "Policlinico."  vol.  ii,  1895. 

*  "Wien.  Jahrbuch  f.  Paychiat.,"  vol.  xiii.  *  Schmidt's  "Jahrbuch/'  1896. 
«  "Internat.  Med.  Mag./'^ April,  1896.           '  "Archiv  f.  Psychiatrie/'  vol.  xxviii. 

•  "Deut.  Zeit.  f.  Nervenheilk.,"  Nov.,  1896. 
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The  condition  in  several  instances  has  terminated  fatally;  but  no 
changes  in  the  bulbar  nuclei  were  discovered.  Apparently  the  deficit 
or  toxic  effect  had  not  reached  a  degree  sufficiently  intense  to  produce 
cell-changes  that  were  obser\able  under  ordinary'  methods  of  examina- 
tion. In  a  case  reported  by  Widal  and  Marenesco,^  disintegration  of 
the  chromophilic  elements  was  demonstrated  by  the  Nissl  and  Marchi 
methods.  Goldflam^  found  \\idespread  and  decided  changes  in  the 
muscles.  This  case  and  one  reported  by  Long  and  Wicki  presented 
preceding  chronic  pulmonary  septic  conditions,  and  this  association  is 
probably  not  uncommon.  The  asthenia  of  phthisis  pulmonalis  may  run 
into  a  grave  myasthenic  condition,  as  I  have  seen  in  one  case  which  pre- 
sented all  the  characteristic  bulbar  features.  Laquer  and  Weigert  have 
also  noted  widespread  changes  in  the  muscles  apparently  secondary  to 
thymus  disease.  Laquer  reports  a  case  followed  by  progressive  spinal 
muscular  atrophy.  Senator'  suggests  a  relationship  to  various  depraved 
blood  states.  Remak  refers  to  a  case  of  associated  Graves'  disease. 
Feinbei^  reports  a  case  in  which  stercoremia  was  present  and  the  asthenic 
s^'mptoms  retreated  upon  its  relief.  A  persistent  and  enlarged  thymus 
gland  has  been  found  so  frequently,  generally  in  association  with  wide- 
spread intramuscular  infiltration  of  cells  of  a  lymphoid  character,  that 
more  than  a  casual  relation  seems  to  be  implied  between  the  myasthenia 
and  the  glandular  state.  Von  Ketly,*  after  a  study  of  134  cases  with  42 
autopsies  collected  from  the  literature,  concludes  that  a  neuropathic 
heredity  is  practically  the  only  common  antecedent,  that  the  ner\-ous 
system  is  intact,  and  that  the  muscles  are  the  seat  of  the  disease,  which  is 
the  result  of  some  auto-intoxication. 

The  paralysis,  which  comes  on  more  or  less  insidiously,  especially 
involves  the  tongue,  lips,  and  pharynx,  but  the  eyes  and  extremities  are 
also  affected  to  a  certain  degree,  and  sometimes  very  decidedly,  and  weak- 
ness of  the  muscles  of  the  neck  is  a  notable  symptom.  Ptosis  is  commonly 
encountered  early.  Usually,  indeed,  the  myasthenia  is  general.  Fibril- 
lar>'  twitching  is  wanting,  and  the  reflexes  are  not  disturbed.^  Electrical 
responses  are  only  modified  by  the  fatigue  induced  by  their  repetition,  pre- 
senting the  myasthenic  reaction,  especially  to  the  faradic  current.  It  is 
found,  as  in  bulbar  paralysis,  that  rest  seems  to  improve  the  paralytic  feat- 
ures, but  that  the  muscles  involved  show  an  extraordinary-  susceptibility 
to  fatigue.  Jolly's  case  showed  ready  muscular  exhaustion  under  electrical 
stimulus,  and  this  has  been  generally  found  in  other  cases. ^  In  some 
instances  there  is  a  tendency  to  improve  and  to  relapse,  as  in  the  case 
of  Collins,  in  which  case  the  special  senses  of  sight  and  hearing  also  showed 
rapid  exhaustion.  E.  F.  Buzzard,''  in  a  study  of  five  cases,  noted  decided 
season^'  disturbances  of  a  tabetic  distribution  in  one,  and  fleeting  areas  of 
paresthesia  and  analgesia  in  others.     Localized  atrophies  are  also  pos- 

»  "Presse  m^.,"  April  14.  1897. 
»  "Neurol.  C«ntralbl.,"  Feb.  1,  1902. 
»  •*  Berlin,  klin.  Wochens.,"  1899. 

♦  ''  Deut.  Zeit.  f.  Nervenheilk.."  Nov  ,  1906.  Bd.  31. 

*  Oppenheim,  **  Myesthenische  Paralyse,"  I^rlin,  1901. 

•  Buzzard.  "  British  Med.  Jour.,"  March  3.  1900. 
'  "  Brain,"  Winter.  1906. 
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sible  and  certain  changes  in  the  muscle  fibers  indicate  early  amyotrophic 
conditions.  In  all  his  cases  various  muscles  and  organs  showed  lymph- 
ocytic infiltration,  though  thymus  glandular  anomalies  were  not  always 
present.    Mental  disturbance  of  a  mild  order  has  also  been  encountered. 


FIk.  n\— Myanthcnia  gravis  in  an  advanced  cane.  1.  Mask-like,  expressionless  face,  drooping  eye- 
lid*, etc.:  2,  forced  attempt  to  smile  vlgoroiiNJj ;  8,  forced  attempt  to  close  eye«  firmly  and  to  protrude 
tongue  vlgorouKly  :  It  piuH»ed  the  Him  with  difficulty  ;  the  eyeballs  were  hardly  covered. 


The  condition  is  marked  essentially  by  asthenia,  affecting  particularly 
the  motor  apparatus.  The  prognosis  is  grave,  as  a  fair  proportion  of 
the  cases  terminate  fatally  through  asphyxia.  In  the  treatment,  rest  is 
advised  with  correction  of  any  toxic  or  septic  factor  that  may  be  dis- 
covered. The  free  administration  of  strychnia  is  probably  harmful.  I 
have  seen  the  tendon  reflexes  repeatedly  disiippear  under  its  use  by  the 
hypodermatic  method,  returning  regularly  upon  its  withdrawal. 


PART  m. 
DISEASES  OF  THE  BRAIN  PROPER. 


CHAPTER  I. 
THE  CEREBRAL  CORTEX— LOCALIZATION. 

General  Considerations. — The  subject  of  localization  of  function  in 
the  cerebral  cortex  has  attained  great  importance  and  its  literature  vast 
proportions.  The  practical  considerations  will  be  briefly  and  somewhat 
dogmatically  set  forth.  Many  points  are  still  under  debate,  awaiting 
further  experience  and  experiment,  and  some  of  these  problems  it  is 
likely  will  never  reach  solution.  It  is  well  determined  that  there  is  a 
definite  area  of  the  cortex  that  is  closely  associated  with  motor  func- 
tions. As  a  working  scheme  we  may  consider  that  motion  is  represented 
in  three  levels:  First,  in  the  gray  matter  of  the  spinal  cord;  second,  in 
the  Rolandic  area  of  the  cortex;  third,  in  the  highest  level  of  conscious 
thought ,  probably  in  the  frontal  region  of  the  brain.  The  spinal  level  may 
be  considered  that  of  reflex,  vegetative  automatism,  the  Rolandic  level 
that  of  motor  memories,  and  the  frontal  area  that  of  conscious,  selective, 
and  intelligent  action.  Thus,  destruction  of  the  highest  level  leaves 
automatic  and  memory  action  practically  unimpaired,  as  in  the  experi- 
ments of  Goltz,  who  removed  the  entire  cerebrum  of  dogs  without  de- 
priving them  of  muscular  motion  or  bodily  function.  In  the  automatism 
of  dementia  the  motor  memories  are  likewise  preserved.  The  mid- 
level,  the  Rolandic  region,  may  be  destroyed,  leaving  consciousness  of 
volitional  motions  and  the  will  to  execute  them,  but  the  memory  of  their 
muscular  production  is  gone,  and  they  default,  as,  for  instance,  in  motor 
aphasia.  If  the  lowest  or  spinal  level  be  destroyed,  the  mind  and  the 
memor}'  organ  have  lost  their  tool  and  peripheral  paralysis  obtains. 
There  is  no  difficulty  in  conceiving  certain  cortical  areas  to  be  memory 
organs,  as  in  the  case  of  the  higher  visual  centers  in  the  parietal  lobe. 
We,  may,  however  go  further.  All  thought  contains  the  two  ideas  of 
motion  and  sensation.  They  can  not  be  separated,  and  without  them  con- 
sciousness is  impossible.  Indeed,  they  are  in  a  certain  sense  identical. 
Motion  is  to  the  mind  but  the  sensation  of  a  change  of  position,  and  sensa- 
11  161 
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tion  is  only  the  recognition  of  arrested  motion.  If,  then,  we  consider  the 
parietal  convolutions  as  visual  memory  depots,  we  are  equally  at  liberty  ta 
consider  the  Rolandic  areas  as  motor  memory  depots.  The  flutist,  by 
laborious  conscious  effort,  establishes  motor  memories  in  his  central  gyri 
which  can  sul)se(iuently  be  called  into  operation  by  the  will  with  a  rapidity 
of  which  conscious  thought  is  incapable.  The  new-bom  child  can  hardly 
direct  its  hand  to  its  face,  but  very  rapidly  develops  coordinate  motor 
memories  of  this  act  in  the  motor  cortex  that  thenceforward  are  easily  re- 
called or  subconsciously  repeated.  In  the  spinal  levels  single  muscles  or 
groups  of  muscles  are  represented.  In  the  motor  cortex  cocirdinate  and 
functionally  associated  movement  memories  are  located,  and  in  the  highest 
level  resides  their  volitional  control  and  the  power  to  recall  and  select 
them. 

If  these  propositions  are  true  in  any  degree,  we  would  expect  a  neigh- 
boring relation  of  motion  and  sensation  in  the  cortical  representation, 
and  this  is  no  doubt  the  case.  It  is  more  than  probable  that  sensation  is 
represented  bilaterally  in  the  cerebral  cortex  more  completely  than  unilat- 
eral motion,  and  is  consequently  less  modified  by  one-sided  cerebral  dis- 
ease. 

The  inharmonious  views  variously  entertained  relative  to  sensory 
depots  in'the  cortex  may  he  partially  reconciled  if  we  consider  the  sensori- 
motor zone  as  a  midway  station  for  sensation  as  well  as  motion  and  con- 
ceive of  a  higher  cortical  sensory  level. 

The  motor  cortex  is  anatomically,  or  rather  histologically,  divided 
into  from  three  to  eight  layers  by  various  investigators.  The  important 
fact  is  brought  out  by  all  that  the  superficial  layers  are  granular,  and 
that  the  cells  become  progressively  larger  and  more  completely  differ- 
entiated as  we  descend,  until,  in  the  lower  stmta,  the  colls  corrcsi)ond  in 
aj)pearan('e  to  the  multipolar  ]>yramidal  elements  of  the  motor  horns  in 
the  spinal  cord.  The  cortical  cells  are  pnictically  all  prc»sent  at  birth,  and 
the  development  and  growth  of  the  brain  dei^nds  mainly  U|)on  the  in- 
creiuscj  in  their  dendritic  j)r(wesses  and  the  fibrous  feltwork  that  supports 
them.  It  is  now  generally  believed  that  the  interrelation  of  these  cells 
is  due  not  to  actual  continuity  of  their  processes,  but  merely  to  their 
interlacing  and  api^sition.  The  conditions,  npj>arently,  which  best  favor 
the  transmission  of  nervous  influence  and  the  functioning  of  nerve-cells 
would  be  close  filamentous  apposition.  Withdrawal  of  contact  might 
serve  as  an  insulating  and  inhibiting  measure,  a  theory  strongly  supported 
in  sonK*  quarters,  but  as  yet  only  a  tluH>ry.  The  nuclei  of  these  cells  are 
now  considered  as  only  (lominating  their  nutrition,  and  not  otherwise 
essential  to  their  activity,  which  is  relatively  the  same  at  the  dendritic 
periphery  as  in  the  cell-lKKly. 

Movements  dependent  upon  paired  muscles,  such  as  those  of  the 
trunk,  are  rarely  abolished  by  unilateral  brain  disease.  Those  of  a 
spcH'-ialized  and  one-sided  character,  however,  may  Ix;  completely  inhib- 
ited by  unilateral  disease  of  their  memor}'  centers.  Thus,  the  frontalis  is 
rarely  affected  in  cortical  hemiplegia,  while  the  unilaterally  acting  mus- 
cles of  the  lower  part  of  the  face  are  usually  paretic  in  this  condition. 
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It  is  aa  acceptable  proposition  that  all  skeletal  myseular  artivity  is  bi^ 
laterally  rcpi-esento*!,  nncl  it  is  uls^i  trirr^  tluit  all  impmrLHl  miisrlcs  and 
Uii^r  oi»orJinate  activities  an»  umvv  partjeiilarly  nmtn»lk'*l  by  the  op|HH 
site  half-brain.  The  aequirptl  faeiilty  of  speech,  however,  and  the  nu- 
mertnis  motor  and  st^nsory  memories  asstK-iated  witli  it,  are  almost  always 
Diainly  represtrnt*^  in  the  let^  ecirtrx  in  rii^ht-liandi'd  individuals.  The 
superior  woitrht  and  devel(j[mient  of  the  left  half-hrain  is  prolinl>ly 
largely  attrilnitable  to  it<^  better  nutritive  supply  thron^li  tbe  arrangement 
of  the  ve^.^Is  at  the  aortic  arch  and  the  lai^er  caliber  of  the  left  curt »t id. 
This  induces  right-handi*dness,  wlueli  in  time,  no  doubt,  retroactively  in- 
creades  the  funetional  activity  of  the  hit  eoi-tex.  At  the  ,-amc  time 
the  left  hemis[ihere  Ixx-onies  [mtentially  greater^  more  aenuisilive^  and 
therefore  largi^ly  tlie  scuit  of  aetpiireil  niutur  luid  senstiry  edueatiun,  whieh 
in  turn  increasei*  its  growtlu     It  is  pntljalile  that  some  overfliiw  occurs 
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in  most  brains,  so  that  automatic  emotional  unci  expletive  expressions 
either  come  tt>  be  Iwated  in  the  riglit  brain  or  their  imjuent  reiM^ition 
sufficiently  educates  the  right  n>itex  to  enable  them  to  lie  recalled 
throu^^h  it**  a^^'iicy  when  the  lefl  centers  are  cut  off.  Similarly,  if  speech 
c»ntn>l  Ik*  lost  to  the  left  lialf-braio,  the  ritrht,  i^speeially  in  yonngjjcr- 
sotts  may  be  in  turn  educated  to  take  its  place  in  large  measure.  It  is 
worthy  of  consideration  whether  tbe  wlioh^  conscious  and  ancons<*ious 
tendency  of  e<lucation,  habit,  enstoni,  and  practice  to  make  all  men  rigbt- 
hande*!  is  not  a  serious  mistake.  It  seems  phin.silde  that  slumld  letV 
handedness,  or  rather  andjidexterit}',  l)e  assiduously  cultivated  in  ehil- 
dit^n,  tbe  two  heniLsplieres  of  the  brain  might  enjoy  a  greater  equality 
and  the  individual  secure  not  only  amplitied  muscular  control,  but  a 
certain  lessened  liability  to  a[>basia  and  !»endj>lcgic  losses. 

Motor  Cortical  Localization. — Tlie  hmnau  cerebml  motor  cortex 
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has  been  mapped  out  with  fau*  uniformity  by  numerous  investigators. 
Following  the  lines  laid  down  by  Ferrier,  Schaefer,  and  Horsley,  origi- 
nally based  upon  experiments  on  the  monkey,  the  results  of  focal 
lesions  in  man  and  actual  stimulation  of  the  human  cortex  by  elec^ 
tricity  have  given  a  fair  degree  of  precision  to  the  outlines  of  what 
I  have  ventured  to  call  the  motor  memory  area.  Comparing  figures 
67  and  68,  we  may  see  that  all  skeletal-muscle  groups  are  represented. 
Such  outlines  must  be  taken  as  suggestive  rather  than  actual.  There 
is  no  sharp  boundary  between  the  adjoining  centers,  and  these  fields 
overlap.  The  dippings  of  the  sulci  also  serve  to  interfere  with  sharp 
limitations  of  the  cortical  areas  and  obstruct  the  experimental  stim- 
ulation of  individual  movements.  Every  muscular  movement,  ap- 
parently, has  a  l(x;us  of  principal  or  major  representation  in  the  cortex, 
but  such  a  movement  is  so  wrapped  up  with  other  coordinate  movem<»nts, 
and  so  widely  related  functionally,  that  its  representation  in  a  minor  de- 
gree may  spread  over  great  areas.  The  thumb,  for  instance,  is  princi- 
pally represented  in  a  given  small  cortical  center,  but  the  prehensile 
action  of  the  thumb  is  related  to  the  grasp  of  the  fingers,  tlie  fixation 
of  the  wrist,  the  rigidity  of  the  whole  uj)j)er  extremity,  and  even  to 
action  of  the  trunk  and  lower  limbs  in  strongest  efforts,  during  which 
the  opposite  members  also  come  into  play. 


Fig.  67.— FiiDGtional  areas  of  the  cerebral  cortex  of  the  left  side  (after  Campbell). 


The  most  recent  investigation  of  cortical  localization  in  anthropoids 
by  Sherrington  and  Griinbaum,  and  the  histological  studies  of  A.  W. 
Campbell,^  indicate  that  the  true  motor  region  of  the  cortex  is  much  less 
extensive  than  was  formerly  thought.  The  functional  groups  of  skeletal 
muscles  are  represented  in  the  precentral  or  ascending  frontal  convolu- 
tion from  the  lower  end  of  Rolando's  fissure  up  to  the  midline  of  the  brain, 
and  to  a  slight  extent  on  the  mesial  surface  of  the  hemisphere,  in  a  con- 
^  *'  Histological  Studies  of  the  Localization  of  Cerebral  Functions,''  1905. 
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tinuoxis  narrow  zone.  The  bottom  of  the  fissure  of  Rolando  sharply 
bounds  the  motor  area  behind  and  it  extends  forward  not  to  exceed  the 
width  of  the  precentral  gyre. 


Fig.  68w— FanctioQal  areas  of  the  mesial  surface  of  the  left  hemisphere  (after  Camphell). 

At  the  branching  of  the  fissure  of  Sylvius  motions  of  the  tongue  and 
platysma  are  found,  and  immediately  above  them  the  muscles  of  the  face, 
first  the  lower,  then  the  upper  face  parts.    Next  in  order  we  encounter 


Fig.  69. — Relations  of  body  to  cortical  areas. 


finger,  wrist,  elbow  and  shoulder  movements;  then  those  of  the  trunk,  and 
highest  of  all  those  of  the  lower  extremity,  which  lap  over  the  mesial  margin 
of  the  hemisphere. 
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In  front  of  the  centers  for  the  tongue  and  mouth  parts,  in  Broea's  con- 
volution, the  third  left  frontal,  motor  vocal  speech  is  represented.  In  left- 
handed  individuals  this  motor  function  is  located  on  the  right  side  of  the 
brain. 

If  we  take  the  Roland ic  area,  from  the  superior  margin  of  the  half- 
brain  to  the  Sylvian  fissure,  and  divide  it  into  fifths  by  horizontal  parallel 
lines,  the  face  occupies  the  lowest  two-fifths,  the  upper  extremity  the 
next  two-fifths,  and  the  trunk  and  lower  extremity  the  highest  and  re- 
maining fifth. 

Sensory  Cortical  Localization.— The  impossibility  of  accurately  de- 
termining sensory  disturbances  in  animals  is  one  of  the  majorreasons  for  the 
confusion  that  exists  regarding  the  cortical  representation  of  this  function. 
Now  that  the  unipolar  method  of  stimulation  is  being  adopted  and  the 
comparative  insensitiveness  of  the  brain  has  been  proven  we  may  expect 
definite  records  on  many  points  of  cortical  function  through  observation  on 
the  human  cortex  of  conscious  subjects.  The  postcentral  convolution, 
according  to  Campbell,  and  a  large  portion  of  the  parietal  area,  present  the 
histology  of  sensory  cortical  structures.  There  is  a  large  mass  of  clinical 
observations  to  indicate  that  this  portion  of  the  cortex  has  sensory  func- 
tion. Stercognosis,  a  complicated  sensory  function,  is  located  in  this 
region,  and  backward  and  below  in  the  region  of  the  angular  gyre  of  the 
parietal  lol^e  on  the  left  side,  we  confidently  locate  the  cortical  representa- 
tion of  visiuil  memories. 

Vision. — ^The  optic  radiations  arising  from  the  outer  pjeniculate  body 
and  in  the  neighborho(Kl  of  the  quadrigemina  stream  backward  into  the 
occipital  lobe  and  n^ch  the  cortex  at  its  aj)ex.  It  may  now  be  accepted 
that  half-vision  is  represented  at  this  location, — namely,  that  the  corre- 
sponding half  of  each  retina  is  subserved  by  the  occipital  cortex  of  the 
same  side.  The  investigations  of  Henschen  and  others  indicate  that  the 
macula  is  represented  in  each  occipital  cortex  in  more  or  less  complete 
d^ree.  It  thus  results  that  ablation  or  destruction  of  one  occipital  lobe 
produces  double  homonymous  hemianopsia.  In  this  condition  the  macula 
is  regularly  spared,  as  it  is  sufficiently  supplied  by  the  opposite  lobe.  It 
is  likely  that  the  lialf-rotina  may  be  further  divided  into  irregular  and 
varying  upper  and  lower  quadrants,  with  localized  cortical  representation. 
It  is  indicated  by  some  clinical  cases  that  the  fibers  in  the  optic  radiation 
which  serve  the  uj)iK»r  quadrants  are  above  those  for  the  lower,  and  that 
the  macular  fibers  are  placed  between  them.  Altogether  they  make  a 
bundle  alnrnt  a  centimeter  thick,  passing  horizontally  backward  at  the 
level  of  the  second  temporosphenoidal  gyre.  They  finally  reach  the 
apical  occipital  cortex,  and  seem  to  have  their  maximum  field  in  the 
neighborhocnl  of  the  calcarine  fissure  on  the  mesial  surface  of  the  lobe, 
over  all  of  which  half-vision  is  represent<Kl  to  some  extent. 

Higher  visual  coordinating  and  cx)ml)ining  centers  no  doubt  exist, 
and  probably  are  in  the  angular  gyre  of  the  parietal  lobe,  where  Ferrier 
first  placed  vision.  This  seems  to  be  the  seat  of  visual  memories.  Mem- 
ories for  printed  speech  are  probably  located  here  in  particular  and  on  the 
left  side  alone.     Destruction  of  the  left  angular  gyre,  therefore,  produces 
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tcord-blindne^s  and  destruction  of  both  angular  gyr'i  produces  mindr- 
blindnessy  all  objects  failing  recognition. 

Hearing  is  subserved  by  the  first  and  slightly  by  the  second  tem- 
poral convolutions,  which  are  in  relation  with  both  ears.  It,  therefore, 
requires  bilateral  destruction  of  the  g>'ri  to  produce  complete  cerebral 
deafness.  Memories  of  spoken  words  are  apparently  stored  in  the  pos- 
terior two- thirds  of  the  first  and  second  temporal  gyri  on  the  left  side. 
Wlien  this  area  is  destroyed,  the  right-handed  patient  becomes  word 
deaf. 

Smell  and  taste  are  presumably  located  in  the  cortex  of  the  median 
surface  of  the  temporal  lobe,  smell  in  the  uncinate  convolution,  and  taste 
below  it  in  the  fourth  temporal.  Broca,  and  after  him  Zuckerkandl^ 
hxated  smell  throughout  the  limbic  lobe,  but  Ferrier  and  later  investi- 
gators are  disposed  to  confine  it  to  the  uncinate  gyre  and  the  hippocampal 
region.  The  recordetl  cases  bearing  upon  the  locations  of  smell  and  taste 
are  extremely  few  and  not  convincing.  The  region  is  not  oflen  affected 
by  limited  lesions.  A  few  hemiplegics  lose  smell  in  the  nostril  opposite 
a  lesion  which  involves  the  temporal  lobe.  Lesions  of  the  tip  of  the 
temporal  lobe  have  also  been  found  in  epileptics  who  had  a  gustatory 
aura  or  one  of  smell.  Insane  hallucinations  of  smell  have  been  related 
to  disease  in  this  portion  of  the  brain. 

Cortex  of  Unknown  Function. — Examination  of  the  diagrams 
(Figs.  67,  68)  will  at  once  indicate  that  the  cortex  of  unknown  function  is 
much  greater  on  the  right  than  on  the  left  side,  owing  to  the  fact  that  speech 
finds  its  representation  almost  solely  in  the  left  brain.  In  the  frontal 
area,  anterior  to  the  motor  zone,  it  is  customary  to  locate  the  higher  psy- 
chical functions.  While  it  is  true  that  this  region  may  be  largely  de- 
stroyed by  injury  or  disease  without  producing  localizing  symptoms, 
there  is  a  rapidly  growing  number  of  cases  indicating  that  mental  and 
moral  obliquities  are  usually  the  sequence  of  such  lesions.  Ablation  of 
the  prefrontal  r^ion  in  dogs  and  monkeys  induces  a  change  of  charac- 
ter, of  disposition,  of  behavior,  that  is  clearly  recognizable.  In  men 
with  prefrontal  brain  injury,  mental  sluggishness,  want  of  attention, 
diminished  memory,  loss  of  energy  and  of  self-control,  are  noted  with 
more  than  coincidental  frequency.  The  upper  and  posterior  parietal 
regions,  a  portion  of  the  temporal  cortex,  and  the  island  of  Reil  are 
still  unaccounted  for.  These  are  known  as  regions  of  latent  lesions — 
of  lesions  which  do  not  necessarily  produce  symptoms. 

Craniocerebral  Topography. — It  is  very  necessary  in  many  cases 
of  brain  disease  to  locate  the  underlying  cortex,  either  for  the  purpose 
of  operation  or  to  determine  the  relation  of  scalp  wounds,  depressed 
fractures,  and  other  traumata,  to  the  cortex.  No  brain  presents  sym- 
metrical hemispheres,  consequently  we  can  not  expect  a  close  resem- 
blance between  the  brains  of  different  individuals.  There  are  also 
variations  for  sex,  age,  and  body-weight.  Very  oflen  there  are  super- 
numerary or  unusual  convolutions  on  one  or  both  &'^^,  A  number  of 
methods  have  been  devised  by  Reid,  Horsley,  Hare,  and  others,  to  map 
out  on  the  scalp  the  underlying  cortical  areas.     They  all  have  valuable 
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features;  but  if  you  apply  a  number  of  them  to  the  same  head  so  im- 
portant a  landmark  as  the  Sylvian  fissure  will  be  variously  defined. 
Absolute  exactness,  for  the  reasons  already  indicated,  is  not  within  the 
range  of  possibility.  With  the  formulas  named,  the  diflBculty  lies  largely 
in  selecting  rather  indefinite  anatomical  points,  like  the  parietal  boss  or 
the  temporal  ridge,  and  making  measurements  in  inches  or  other  units 
from  these  points  on  ill-defined  lines  or  angles,  A  simpler  and  proba- 
bly more  accurate  plan  is  advocated  by  Drs.  Anderson  and  Makins,  of 
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Fig.  70.— Craniocerebral  guidins  lines  traced  upon  a  cast  of  Profeiwor  Cunningham's  (fh)m  a  photo> 
graph).  GP,  GlaMlar  point,  glaliella  opposite  superior  border  of  orbit;  IP,  Inml  point,  at  external 
occipital  protuberance ;  MSP,  mid-sagittal  point,  midway  between  GP  and  IP;  Ang.P,  angular  point, 
external  angular  process  opposite  upper  border  of  orbit :  Sq.I',  squamosal  point,  intersection  of  oblique 
and  frontal  lines  at  Junction  of  middle  and  lower  thirds  of  latter;  PP,  parietal  point,  termination  of 
oblique  line,  equidixtant  with  F'S*  from  squamosal  point;  Aur.P,  pre-auricular  point,  depression  in 
front  of  tragus,  at  the  level  of  upper  border  of  external  auditory  meatus;  FS*,  ''commencement"  of 
fissure  of  Sylvius,  flve-twelflhs  of  distance  from  Ang.P  to  Sq.P:  FS*,  bifurcation  of  fissure  of  Sylvius, 


seven-twelfths  of  distance  from  Ang.P  to  Sa.P;  FS«,  termination  of  fissure  of  Sylvius,  J^  of  an  inch 
above  PP,  in  a  direction  parallel  to  frontal  line;  FR\  upper  extremity  of  fissure  of  Rolando  cai 
sagittal  line  in  direction  of  fissure,  ^  of  an  inch  behind  mid-sagittal  point ;  FR*,  lower  extrei 
fissure  of  Rolando  carried  to  oblique  line  in  direction  of  fissure,  ^of  an  inch  in  front  of  squamosal 


point ;  PO,  external  parieto-occipital  fissure  carried  to  sagittal  line 
of  disUnce  from  MSP  to  IP. 


in  direction  of  fissure,  seven-twelftlia 


London,  based  ufwu  a  series  of  forty  observations  upon  adult  male  and 
female  heads  and  the  heads  of  children.  The  system  depends  upon 
averages  and  proportions,  making  it  of  wider  application  tlian  the 
others.     It  has  served  the  writer  well  in  many  cases. 

First  a  line,  the  sagittal  liney  is  drawn  in  the  median  plane  from  the 
glabellar  point  to  the  external  occipital  protuberance.  The  glabellar 
poirU  is  determined  by  drawing  a  horizontal  line  at  the  level  of  the 
upper  border  of  the  orbital  openings,  and  marking  its  intersection  with 
the  median  plane.  It  corresponds  very  nearly  to  the  union  between 
the  nasal  and  frontal  bones.  At  exactly  one-half  the  length  of  this  line 
is  marked  a  vertical  point.  Seven-twelfths  of  the  distance  from  the 
vertical  point  to  the  external  occipital  protuberance,  which  can  always 
be  readily  located,  is  a  point  corresponding  to  the  parieto-occii)ital 
fissure,  marking  the  limits  of  the  parietal  and  occipital  lobes.  From 
the  depressions  immediately  in  front  of  the  tragus  of  each  ear,  at  the 
level  of  the  upper  margin  of  the  external  auditory  meatus^  lines  called 
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frontal  lines  are  drawn  to  the  vertical  point  already  mentioned.  At  the 
junction  of  the  middle  and  lower  thirds  of  the  frontal  line  lies  the  fis- 
sure of  Sylvius,  and  this  point,  corresponding  fairly  well  to  the  squamous 
suture  of  the  temporal  bone,  is  called  the  squamosal  point.  From  the 
squamosal  point  a  line,  the  oblique  line,  is  drawn  downward  and  forwaixl 
to  the  external  angular  process  of  the  frontal  bone,  at  the  upper  orbital 
border  level,  as  in  fixing  the  glabellar  point  Divide  this  line  into 
twelfths.  Five-twelftlis  of  the  distance  from  the  angular  point  to  the 
squamosal  point  begins  the  fissure  of  Sylvius ;  at  seven-twelfths  it  bifur- 
cates and  extends  by  its  horizontal  line  backward  under  the  oblique  line, 
and  in  its  continuation  to  a  distance  posterior  to  the  squamosal  point  equal 
to  the  distance  of  the  point  of  bifurcation  anterior  to  this  intersection 
of  oblique  and  frontal  lines.  At  the  termination  of  the  oblique  line 
the  Sylvian  fissure  turns  upward  about  |  of  an  inch  parallel  to  the 
fronted  line,  to  terminate  approximately  under  the  parietal  boss.  To 
mark  the  fissure  of  Rolando,  draw  a  line  from  the  sagittal  line  f  of 
an  inch  posterior  to  the  vertical  point  downward  and  forward^  at  an 
angle  of  about  sixty-seven  d^rees,  to  terminate  f  of  an  inch  anterior 
to  the  squamosal  point  on  the  oblique  line.  The  fissure  of  Solando 
lies  under  this  line,  but  terminates,  as  a  rule,  |  of  an  inch  above  the 
Sylvian,  though  very  rarely  opening  into  it 

Having  thus  fixed  these  two  important  and  tolerably  uniform  fis- 
sures, the  marking  off  of  the  principal  convolutions  is  simple.  Owing 
to  the  fact  that  there  is  no  absolute  relation  between  the  cranium 
and  the  convolutions,  it  is  necessary,  when  they  are  exposed,  to  verify 
them,  if  they  are  motor  in  character,  by  the  application  of  the  faradio 
current.  This  is  done  by  means  of  a  wire  pointed  electrode,  and  may  be  ac- 
complished even  through  the  unopened  dura.  The  exact  localization  of 
the  gyri  before  the  skull  is  opened  is  less  important  when  a  large  bone  flap 
is  made,  as  now  commonly  is  done. 
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CHAPTER  II. 

SPEECH  AND  THE  CORTEX— APHASIA* 

General  Conditions. — ^A  word  has  four  principal  cortical  qualities : 
it  can  be  heard  and  seen^  and  it  can  be  spoken  and  written.  The  first 
two  are  afferent  qualities  of  perception.  The  second  two  are  efferent 
qualities  of  expression.  We,  therefore,  have  four  groups  of  word  mem- 
ories :  (1)  Those  of  sound,  or  auditory  toord  menwriea  ;  (2)  tliose  of  sight, 
or  vimuil  word  memories  ;  (3)  those  of  the  motions  necessary  to  express 
words  in  speech,  vocxd  motor  word  memjoi^ien^  and  (4)  probably  those  of 
the  motions  required  to  express  them  by  written  symbols,  graphic  motor 
word  memori&i.  For  these  four  memory  groups  we  have  four  cortical 
memory  dejwts,  as  indioaU»d  in  Fig,  71.  These  memory  word-centers  are 
brought  into  mutual  relations  by  systems  of  connecting  fibers  and  into 
relation  with  their  corres{)onding  rt»coptive  and  emissive  ]>eripheral  organs 
by  afferent  and  effei'ent  tracts.  We  may  indiciite  these  connections  by  a 
diagram  (Fig.  72).  Thus,  take  the  word  aj)ple ;  when  it  is  spoken  we 
hear  it  in  the  temjwral  lobe,  and  when  written  we  st»e  it  in  the  angular 
gyre  of  the  parietal  lobe.     We  call  up  the  memory  of  muscular  move- 


Fig.  71.— Speech  areas  in  the  cortex.  A,  Auditoiy  word  memorlee ;  B,  memories  for  motor  Tooal 
speech;  C,  visual  speech  memories,  iodudiug  written  characters  and  lip  positions;  I),  graphic  motor 
word  memories  (after  Wyllie). 

ments  in  the  third  left  frontal  gyre  when  we  would  utter  it  vocally,  and 
those  pn)bably  in  the  neighborhood  of  the  hand-center  when  we  would 
express  it  by  writing. 

As  one  or  another  of  these  sjKjech -centers  is  diseased  we  have  cor- 
responding varieties  of  cortical  speech  defect,  or  aphama.  They  are: 
(1)  Auditory  aphasia,  or  word-deafness;  (2)  visual  aphasia,  or  word-' 
blindness;  (3)  motor  aphasia,  or  aphemia  and  (4)  graphic  motor 
aphasia,  or  agraphia.  Disturbance  of  the  connecting  fibers  also  disturbs 
speech,  giving  rise  to  a  number  of  secondary  or  connecting  aphasias.  Again, 
more  than  one  center  may  be  simultaneously  affected,  causing  combined 
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aphakias.  The  four  primary  word-centers  are,  to  a  varying  degree, 
mutually  dependent.  Word-blindness  is  often  attended  by  agraphia,  as 
the  mind  is  unable  to  recall  the  visual  image  of  the  word,  which  is  to  be 
copied,  as  it  were,  through  the  action  of  the  graphic  center.  Again,  if 
there  is  word-deafness,  the  patient  can  not  \\Tite  to  dictation,  though  he 
may  copy  perfectly. 

Individuals  vary  greatly  in  the  local  storage  of  their  word  memories. 
As  first  emphasized  by  Charcot,  one  may  have  his  words  principally  stored 
in  the  auditory  area  (auditif),  another  in  the  motor  area  (moteur),  and 


Fife  72. — Diagram  showing  reoeptive  and  emisslTe  speech-route,  and  the  prininrT  interrelations  of 
the  meiuorr  deftots  for  speech.  A,  B,  C,  D  correspond  to  the  meuiorj  depots  9imilarl]r  indicated  in  the 
preceding  figure  (after  Wyllie). 


a  third  in  the  visual  area.  If  we  learn  a  new  language  by  ear  its  mem- 
ories are  mainly  auditory,  and  if  by  the  book,  they  are  visual.  It  is 
only  when  we  have  acquired  oral  proficiency  that  our  motor  memories 
are  fully  established  and  may  finally,  perhaps,  predominate.  Probably 
only  those  who  constantly  express  themselves  in  writing  for  many  years 
so  fully  establish  the  graphic  motor  memories  that  they  become  relatively 
independent  of  the  other  word-centers.  It  follows  that  children  always 
have  auditory  word  memories  first  developed,  the  motor  or  verbal  ex- 
pression following.  The  visual  and  graphic  memories  then  in  turn  are 
acquired.  From  these  considerations  we  can  understand  how  it  is  that 
apparently  identical  lesions  may  produce  results  differing  in  degree  in 
different  cases. 

The  dability  of  word  memories  depends  upon  the  intensity  with 
which  they  are  imprinted  upon  the  convolutions,  either  by  some  special 
emphasis  or  by  frequent  use  and  repetition.  Thus,  words  as  well  as 
incidents  that  come  with  the  shock,  for  instance,  of  fright,  are  always 
readily  recalled.  Every  one  knows  the  value  of  repetition  in  fixing  a 
pcint  in  the  student's  mind.  Nouns,  being  least  frequently  used,  are  the 
most  easily  displaced,  and  proper  nouns  suffer  the  earliest  of  all.  Verbs, 
adjectives,  adverbs,  and  prepositions  follow  in  a  methodical  order,  gov- 
erned by  the  rule  of  depth  of  imprint  due  to  repetition  in  daily  use. 
This  necessarily  varies  with  the  individual.  An  oft-repeated  oath, 
*'  yes,*'  and  **  no  '^  are  the  most  persistent  of  all. 

It  sometimes  happens  that  the  word  or  phrase  on  the  patient's  lips, 
at  the  moment  of  the  stroke  producing  the  aphasia,  remains  his  only  vocal 
expression.    This  he  repeats  at  every  attempt  to  speak,  being,  as  it  were, 
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saturated  or  intoxicated  with  it.  It  has  been  suggested  that  its  imprint 
under  the  circumstances  of  the  stroke  has  made  it  indelible.  In  writing, 
the  condition  is  often  indicated  by  the  repetition  of  letters  or  words. 
The  name  is  usually  signed  promptly,  if  the  patient  has  been  accustomed 
to  the  act,  which  tends  in  time  to  become  automatic.  Sometimes  only  the 
first  few  letters  of  a  word  are  accomplished,  and  then  repeated  again  and 
again^  or  words  are  repeated.  The  tendency  to  echolcUia  is  also  very 
noticeable,  the  patient  repeating  some  word  or  expression  he  has  himself 
uttered  or  just  heard  others  employ. 

In  many  cases  of  aphasia  the  patient  miscalls  objects  or  uses  wrong 
words,  especially  names  and  personal  pronouns.  This  is  denominated 
paraphamaj  and  is  most  marked  in  lesions  of  the  auditory  word  memory 
depot.  In  this  case  the  patient  does  not  make  persistent  attempts  to  cor- 
rect himself,  as  he  is  unable  to  recognize  his  own  mistakes.  When  the 
auditory  centers  are  not  primarily  involveil  paraphasia  is  recognized  by 
the  patient,  who  constantly  manifests  his  annoyance  at  being  unable  to 
utter  the  proper  word. 

The  menial  capacity  of  aphasics  varies  greatly,  and  must  be  carefully 
estimated  in  a  given  case.  As  a  rule,  it  is  somewhat  modified,  as  is 
clearly  indicated  by  the  changed  temperament  and  disjiosition  practically 
always  present,  even  in  the  slightest  cases.  The  organic  mischief  pro- 
ducing the  cortical  lesion  may  induce  complete  dementia,  and  in  any 
event  the  mind  works  somewhat  clumsily.  According  to  Bastian  and 
others  the  sensory  forms  of  aphasia,  those  due  to  auditory  and  visual 
disturbance,  are  more  likely  to  present  mental  deterioration  and  to 
develop  insanity  than  the  motor  varieties.  In  such  cases  hallucinations 
of  sight  and  hearing,  due  to  irritation  of  the  cortex,  are  not  infrequent. 

Besides  the  loss  of  visual  word  memories,  the  patient  is  unlikely  to 
recall  figures,  algebraic  or  other  conventional  signs,  and  musical  notation. 
Mind-blindnesSy  in  which  all  objects  are  unrecognized,  their  visual  mem- 
ories being  destroyed,  is  due,  it  will  be  recalled,  to  a  bilateral  lesion. 
In  some  cases  of  auditory  aphasia  the  patient  has  shown  a  loss  of  musical 
appreciation,  a  condition  termed  amusiay  and,  as  far  as  music  is  an 
acquired  educated  faculty,  it  is  presumably  associated  with  the  left  tem- 
poral lobe.  Most  motor  aphasics  whistle  or  hum  tunes  with  more  or  less 
precision,  and  cases  are  of  record  where  motor  speech  was  lost,  but  the 
patient  could  sing  the  words  of  a  song  correctly.  One  case  recently  seen 
replied  "  God  damn  "  to  every  question,  but  got  out  most  of  the  words 
of  "  Annie  Rooney  "  with  distinctness  when  he  attempted  to  sing. 

Secondary  means  of  expression,  such  as  pantomime,  facial  expression, 
and  gestures,  are  usually  retained,  but  in  rare  cases  the  patient  neither 
correctly  produces  nor  understands  them.  This  may  go  to  the  extent 
of  nodding  the  head  when  negation  is  intended.  The  loss  of  gesture  and 
mimicry  is  called  amimin  ;  the  misuse  of  these  is  paramimia.  Emotional 
facial  expression  is  generally  retained,  so  that  when  the  mind  is  not 
too  much  impaired  the  feelings  of  the  patient  are  vividly  portrayed  in 
his  countenance.  There  is  some  reason  to  locate  these  expressional 
centers  in  the  basal  ganglia,  especially  in  the  optic  thalamus. 
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The  motor  eortex  subserving  speech  Ls  all  within  the  domain  of 
the  middle  oerebnJ  artery,  and  apha^siu  is  must  Irenw^utly  diir  to 
diseases  of  the  brauehes  or  the  trunk  of  thl^  vessel.  Traunia,  nien- 
iti|ritjc  dis^ea^se,  and  new  gnivvths  nuiy  also  eaiise  if.  Tlie  nit>st  euinixion 
simple  variety  of  aphasia  is  the  niotfH'  torni,  next  tlie  auditory,  and 
then  the  visiud.  Distinet  t^ses  of  graphic  motor  ajtluL^ia  are  extremely 
niiv,  but  a  c<»iivnieing  instan(*e  has  been  nx*oixleiL  A  et  mi  hi  oat  ion 
of  motor  aphasia  witli  the  auditi>rv  anti  visual  varieties  is  that  oj-di- 
narily  enc<juntere<L  In  this  eonnei'tion  the  various  niemorj*  areas  may 
be  affeeted  in  ilitlt^rt^nt  degrtn^  No  twt»  easi's  in  any  one  man's  ex- 
perience are  exaetly  alike.  Variations  thie  to  impnwement  or  failure 
in  the  various  sjMXH'h  qualities  in  any  given  ease  iiirnish  (Hni^tant 
study.  It  is  inifw>rtant  to  know  tlie  initial  conditiiins,  when  usually 
the  picture  is  etimplete,  in  order  to  estimate  the  extent  of  the  lesion. 
After  a  few  wec^ks  or  months,  thrrmgh  edueiition  of  the  opjiosite  ei>rtex 
and  partial  loeal  rectjvery,  the  clinical  [ucture  may  be  entirely  altered 
and  <|uite  deceptive. 

Before  taking  up  the  various  forms  of  aphasia  the  reader  m  referred 
to  the  methods  of  examination  in  such  cases  deseril>ed  in  Part  I,  p. 
68,  It  may  \ye  well  to  call  attention  to  the  fact  that  the  blind  reaii 
tyjie  with  their  tingers,  and  that  the  dejif,  l*y  lip  reading,  cultivate 
si[>ecial  verbal  niomorit^  which  must  besjK^eially  localized  in  the  coilex. 
We  must  also  l>ear  in  mind  that  the  wonl  and  the  object  are  not  the 
saDie^  but  that  one  is  the  symbol,  sign,  or  name  of  the  other.  The  word- 
percept  is,  therefore,  distinct  from  the  object-pt^reept,  which  is  a  part  of 
the  higher  intellig«*n<x\  It  follows  that  tlie  aphasie  can  nieutally  re(*all 
the  object,  as  a  eliair,  tliough  he  can  nt»t  nanu*  it.  Tlie  ul>ject -percept 
may  ah?*^  be  cidled  up  by  various  routes  liesides  those  of  hearing  and  see- 
ii^.  By  smell,  or  touch,  or  tiuste  alone  we  can  recognize  t  ami  liar  quan- 
tities that  have  corrvsixiuding  «]iia!ities,  and  at  once  the  word  or  name 
springs  ti>  the  hps.  The  objetH-iHTe«*pt  is,  therefon%  made  up  of  and 
embraces  all  the  attributes  of  the  given  *)hjiH:i  with  which  the  individual 
is  definitely  acquainted. 

Auditory  Aphasia. — The  lesion  is  in  the  left  tem|xjral  lol»e.  The 
most  striking  condition  is  tlie  trord-dtafm'Ms.  The  jmtient  gets  only  a 
partial  suggestion  of  what  is  spoken  to  him,  or  fails  completely.  When 
the  intellect  is  fairly  ele4ir  he  is  likely  to  make  g«xKl  guesses  from  the 
circumstances  of  the  interview,  the  examiner's  gestures,  intonation,  ex- 
pression, or  the  motion  i>f  his  li|is.  Tht  k»  souitcs  of  suggestion  must 
be  guarded  in  making  tests.  Usually,  the  visual  s|K*ech-erntrr,  from  its 
near  location,  sutlers  witli  the  auditory,  s<i  that  alexia  is  added»  but  if  it 
escapes,  the  [latient  may  reiul  nndei^standingly. 

As  most  |XH>ple  are  strongly  4tHfJffij\  the  destrnctiiiu  of  their  auditory 
word  memories  notalvly  impui!^  the  euiissi<ui  of  vt»rali/e<l  words.  This 
manifests'  it^lf  in  para|»Iiasia,  an<l  the  speech  may  be  reduced  to  a  jargon 
or  gibberish,  which  tlie  jiatient  expresses  in  a  well-nitH.hdatt^l  \vay,  and 
with  an  intelligent  ap|>t^iranci^  He  doc^s  not  recognize  his  o%vn  mistakes 
because  of  the  wonl-deafness.      He  is  likely  to  coin  woixls  and  to  repeat 
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syllable  sounds.  Frequently  he  starts  a  word  properly  and  then  muti- 
lates it.  In  trying  to  de«cril)e  his  feelings,  such  a  patient  said,  with 
gestures  to  his  head  and  abdomen,  "  I  have  a  sulitar  pretty  well  dear 
swell  manoeuver,  and  there  are  fullis  things  that  hang  solidar.  There  is 
a  clean,  fleshurable,  pleasurable,  fair,  unsurizablo,  and  any  surizable  way 
for  a  good  deal  insurations  that  is  rotality  all  the  time."  He  was 
annoyed  that  others  could  not  understand  him,  and  that  he  could  not 
fully  understand  others.  Verj'  rarely  would  he  attempt  to  correct  a 
wonl.  The  writing  of  such  a  patient  shows  the  same  thing  as  his  vocal 
utterancxjs,  both  indicating  the  loss  of  the  auditory  speech  memories  upon 
which  the  majority  of  mankind  are  mainly  dependent.  He,  therefore, 
uses  wrong  words,  repeats  words  or  letters,  or  his  attempts  lose  all 
semblance  to  written  speech.  The  ability  to  repeat  words  from  dicta- 
tion, or  to  echo  sounds,  may  be  destroyed,  and  is  always  greatly  im- 
pairwl.  Copying  written  or  printed  characters  is  not  affected.  Amusia 
may  be  present. 

Motor  Aphasia,  or  Aphemia. — The  lesion  is  in  the  foot  of  the 
third  left  frontal  convolution,  but  usually  extends  to  the  foot  of  the  as- 
cending frontal,  giving  rise  at  the  same  time  to  motor  difficulties  in  the 
lips  and  tongue.  The  characteristic  condition  in  marked  cases  at  first 
is  the  inability  to  produce  articulate  speech.  Remnants  like  yes  and  no, 
or  expletives,  or  an  occasional  habitual  wonl  may  be  retained,  repre- 
sented, as  it  is  suppose<l,  through  the  overflow  into  the  right  half-brain 
which  occurs  in  the  process  of  cortical  education.  As  the  right  side  is 
further  educated,  or  if  partial  recovery  in  the  left  side  ensues,  the  vo- 


Figs.  73,  74— Handwriting  in  a  cane  of  motor  aphRsia.    Patient's  attempt  to  write  his  own  nune— Geo. 
W.  Whitehall :    A^  ■|)ODtaneou8l]r ;  B,  after  dictation. 

cabulary  increases.  In  the  young  the  education  of  the  right  convolutions 
goes  on  with  considerable  rapidity  if  the  mental  impairment  is  slight. 
In  recovering  and  in  partial  cases  attempts  at  articulate  vocal  expression 


SPEECH  AND  THE  CORTEX— APHASIA,  175 

partially  fail,  from  the  loss  of  the  memory  of  verbal  motor  combinations. 
In  severe  cases  the  condition  is  absolute.  Motor  aphasics  sometimes  mis- 
use nouns  (parapliasia),.  and  tliey  at  once  recognize  their  errors.  They 
frequently  paraphrase  to  get  around  their  naming  defect,  as,  for  in- 
stance, '*  Give  me  some  of  that  stuflF  for  the  bread,"  meaning  butter. 
Wyllie  also  calls  attention  to  the  infantile  characters  of  the  speech  in  im- 
proving motor  aphasia,  such  as  lisping,  lalling,  and  the  cutting  off  of 
terminals  and  initial  syllables.  They  can  not  repeat  dictation  any  better 
than  they  can  speak  spontaneously.  As  a  rule,  agraphia  is  present  and 
proportionate  to  the  motor  aphasia.  For  this  a  number  of  reasons  are 
assigned.  Usually  there  is  right  hemiplegia  and  the  right  hand  is 
powerless.  When  the  hand  is  not  disabled  the  agraphia  persists  none 
the  less.  It  will  be  recalled  that  the  graphic  motor  word  memories  are 
last  acquired,  the  least  deeply  imprinted,  and  probably  very  easily  disar- 
ranged. They  are,  no  doubt,  closely  associated  with  the  motor  vocal 
memories,  not  only  by  nearness  of  location,  but  in  function.  As  one 
learns  to  write,  and  even  afler  much  usage  of  the  pen,  he  unconsciously 
inwardly  pronounces  first  the  letters  singly  and  later  the  syllable 
sounds  as  he  executes  the  written  characters.  A  few  rare  cases  of  motor 
aphasia  have  retained  fairly  good  use  of  written  speech.  These  have  pre- 
sented subcortical  lesions  in  some  instances  and  cortical  lesions  in  others. 
It  may  be  that  the  individuals  possessing  deeply  imprinted  auditory,  vis- 
ual, and  graphic-motor  won!  memories  would  be  less  affected  than  the 
usual  auditif-moteur  class.  In  attempts  at  writing,  motor  aphasics  fre- 
quently repeat  a  word  or  letter,  or  write  only  the  few  words  of  which  they 
are  vocally  capable.  Their  names  are  usually  signed  with  readiness  if  they 
can  guide  the  hand.  The  motor  aphasic  who  is  able  to  use  his  right 
hand  can  copy  readily  and  accurately,  though  he  usually  is  unable  to  read. 
Even  with  the  left  hand  they  can  copy  as  well  as  another.  From  dicta- 
tion their  efforts  are  no  better  than  in  spontaneous  attempts.  The  motor 
aphasic  understands  all  he  hears  and  obeys  commands.  There  is  no 
word-deafness. 

Reading  is  notably  impaired  and  in  the  same  degree  as  writing.  The 
association  of  visual  speech  with  motor  speech  is  a  close  one.  All  in 
learning  to  read  pronounce  as  they  go  along,  and  even  in  after  life,  when 
one  is  reading  carefully,  the  tongue  will  be  found  slightly  moving  in  the 
mouth  in  the  same  manner  that  the  words  would  require  were  they  pro- 
nounced. Yet  many  of  these  patients  will  intently  scan  the  papers  for 
hours  or  apparently  read  and  reread  the  same  books  and  insist  that  thay 
understand  what  they  read.  They  almost  invariably  recognize  their 
own  names  and  in  some  cases  seem  to  get  the  "  drift  "  of  what  they  read. 

Motor  aphasics  showing  a  high  degree  of  verbal  difficulty  are  the 
ones  in  whom  amimia  and  paramimia  are  usually  observed.  Occasion- 
ally they  can  not  voluntarily  protrude  the  tongue. 

Visual  Aphasia. — A  lesion  destroying  the  angular  gyre  on  the  left 
side  produces  the  peculiar  defect  of  visual  aphasia,  or  word-blindness. 
If  this  lesion  extends  deeply  enough  to  involve  the  optic  radiations 
streaming  from  the  basal  ganglia  to  the  occipital  cortex,  hemianopsia  is 
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added.  A  lesion  in  the  optic  radiation  within  the  white  matter  of  the 
occipital  lobe  may  involve  the  connecting  tracts  between  the  half-vision 
centers  in  the  apex  and  the  higher  visual  centers  in  the  angular  gyre, 
producing  both  hemianopsia  and  word-blindness.  It  thus  appears  tliat 
word-blindness  is  due  to  disturbance  of  the  angular  gyre  alone,  and  that 
assoiriated  hemianopsia  is  present  only  when  the  lesion  implicates  the 
optic  radiation  (see  Fig.  76). 

The  visual  aphasic  can  see  perfectly  anything  put  before  him,  but 
written  symbols,  figures,  and  other  conventional  signs  have  entirely  lost 
their  significance.  That  he  sees  them  clearly  is  shown  by  the  fact  that 
he  can  copy  or  draw  them  with  as  much  precision  as  ever.  Spontaneous 
writing,  however,  is  lacking.  Not  being  able  to  call  up  the  visual 
images  of  written  speech,  he  is  unable  to  exteriorize  them  through  the 


Fig.  75.— A  lesiou  (X)  divides  the  optic  radiations  wittiin  ttie  occipital  lobe,  producing  hemianopsia  And 
word-bliiiduetts  ut  ooec  (I)i'Jeriiie). 

motor  writing  apparatus,  excepting  in  the  case  of  some  automatic  com- 
binations, such  as  his  signature.  For  similar  reasons  he  can  not  write 
from  dictation.  The  hemianopsic  cases,  however,  write  spontaneously  and 
from  dictation  with  ordinary  facility,  as  in  these  cases  the  visual  word 
memories  are  not  necessarily  destroyed,  but  only  cut  oflF  from  the  lower 
half-vision  cortex  in  the  occipital  apex.  They  are  unable,  however,  to 
read  what  they  have  written.  Spoken  language  is  both  understood  and 
expressed  with  complete  readiness.  When  familiar  objects  are  not  rec- 
ognized, mind-blindness  is  present  and  the  lesion  is  probably  bilateral. 
It  appears  that  ordinary  visual  sensations,  as  sensation  in  general,  are 
symmetrically  represented.  The  educated  faculty  of  visual  word  mem- 
ories is  represented  in  the  loft  angular  gyre  alone. 

Graphic-motor  Aphasia. — Regarding  this  variety  of  aphasia  there 
is  much  dispute  and  uncertainty.  According  to  some,  Wernicke  in 
particular,  the  act  of  writing  is  but  the  act  of  tracing  the  visual  word 
memories.  He  points  out  that  this  can  be  done  with  tlie  left  hand,  the 
elbow,  the  foot,  or  even  with  a  pencil  held  between  the  teeth.  Exner 
maintains  that  there  is  a  graphic-motor  center  in  the  foot  of  the  second 
frontal  convolution  adjoining  the  centers  for  the  hand,  but  this  is 
not  sufficiently  verified.  The  case  reported  by  Gordinier,^  however, 
1  **  Am.  Jour.  Med.  Sci.,"  May,  1899  ;  ibid.,  Sept.,  1903. 
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is  veiy  oonvineing.  lu  this  instance  tlie  circiimseril>cd  lesion,  a 
small  new  gniwth,  was  Iwnted  in  the  fo<Jt  of  tlie  left  second  frontal 
ootivolution*  The  facility  with  which  the  right  is  usee!  as  com- 
pare<l  with  the  left  hand,  or  the  other  pt»rtic»ns  nf  the  \h\^\\\  indieateis  that 
it  lias  attained  n  proficiency  ijiiite  its  own,  which  must  l*e  resident  in 
ar  near  its  prijicipal  cortical  represtMitation.  S^^nie  j>ersons  write  with 
^oall  finger  movenient^,  others  with  a  wide,  full  arm-sweep,  the  pen 
being  simply  graspel  witli  the  liaml,  wliirh  is  largely  guitled  from  the 
shoulder.  An  ambidexter  uses  either  hand.  Their  cortical  writing 
apparatus  must  vary  corii»s|joudingh'.  In  persims  depriveil  of  both 
hands,  who  wTite  with  the  ffWJt,  quite  anotlicr  cortical  area  must  be 
educated  for  the  purpose.  It  seems  pmbiihle  tliat  in  every  ease  this 
education  would  fall  upon  the  corresponding  motor  cortex »  which  de- 
velops specially  intimate  relations  with  the  area  of  visual  speech.  Even 
this  relation  is  not  absolutely  required,  as  the  l>lind  accurately  repro- 
duce the  letter  forms  they  have  learned  by  the  sense  of  touch. 

It  seems  unnecessary  to  presume  the  existence  of  a  higher  gmphic- 

motor  center.     A  lesion  whicli   upsets   the  motor   memories  of  writing 

would,  therefore,  probaJily  paralyze   the  muscle  groups  useil  in  tlie  act, 

aad  it  would  be  impossihle  to  decide  wliether  the  dithculty  an»sc  from 

'  the  oblitenition  of  specialized    motor   memories  or  those  projxT  to  tlie 

I  member.      In  such  teases  the   left  liand  writes  as  readily  as  ever  if  the 

^visual  word  memories  are  not  impaired. 

It  will  be  reeallal  that  agraphia  is  common  in  ntotor  and  usual  in 
auditory  aphasia.  In  auditory  aphasia  we  more  common Iv  ha%'e  para- 
^raphia*  unless  the  lesion  also  invoh^cs  the  visual  spet^'h-eortex.  The 
mid  prop«:»rtionate  n-lation  of  agraphia  to  motor  aphasia  early  sug- 
r^ested  to  Broc»a  and  Trousseau  that  tlie  motor  siK^ix^sh-eenter  nuist 
coiitrtd  this  form  of  emissive  expression  as  well  as  tliat  by  the  oral 
appamtu.s.     Tliere  is  a  general  inclination  to  return  to  this  view, 

ConductioE  Aphasias. — The  aphasias  thus  far  considered  are  due  to 
lesions  of  single  me^K^ry  depots.     There  are  others  due  to  lesiuns  cd' the 
conducting  tracts  that   bring  these  dejwts  into  mutual  and  emrdinate 
relations.     The  most  inipi>rtant  is  the  one  produee<l  by  breaking  the 
,  path  between  tlie  auditory  and  nif>t(jr  word-centers.     This  is  usually  due 
'  to  a  lesion  of  or   in  the   neighlwirlnKKl  of  the   island   of  licil.      It  was 
fir?!  described  by  Wernicke  and   is  Himetimes  railed  Wernicke's  con- 
duction aphasia.     These  patients  present  uo  jjarticular  auditory  *>r  artieu- 
lativ^e  difficulty,  but,  owing  to  the  loss  of  correlation  between  anditivry 
.and  motor  memories,  they  Uise  selective  ability  when  they  try  to  express 
I  themselves,   and  a  most   marked   paraphasia    and    {mragraphia   result, 
(They  are  ol)edient  to  direction,  but  can  not  repeat  dictatiiju  orally  or  in 
writing,  though   they  copy   with   {KTfect   precision.      Xeither  can  tliey 
reail  or  pronounce  aloud,  though   they  seem   to  read  understandingly. 
There   is  ver%^  little  attempt   to   correct   errt)rs  of  spoken   or   written 
speech.     The  writer  hiis  seen  such  a  case,  due  to  traimiatie  fu^morrhage, 
which  was  peHevc*d  by  ojx^ratioo,  the   clot   being  foimd  niulcr  the  oper- 
culum on  the  surface  of  the  insular   convolutions,  where  it  had  lieen 
12 
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located  from  the  symptoms.  The  recovered  patient  now  states  that 
there  was  considerable  mental  confusion  during  the  aphasia^  to  which 
the  verbal  disturbance  no  doubt  would  conduce. 

Wernicke,  Lichtheim,  Wyllie,  and  others  describe  four  other  varie- 
ties of  conduction  aphasia  depending  upon  the  location  of  the  lesion  in 
relation  to  the  conducting  tracts  to  and  from  the  auditory  and  motor 
word  memories.  Some  quoted  cases  also  are  given  in  their  support 
Anatomical  findings  as  yet  are  scarcely  adequate  to  firmly  establish 
these  varieties,  which,  however,  serve  to  complete  the  pathological  study 
of  the  subject     By  their  aid  some  rare  instances  can  be  deciphered. 

Combined  Aphasias. — It  has  been  pointed  out  that  all  the  word- 
memoiy  depots  are  in  the  arterial  territory  of  the  middle  cerebral. 
Consequently  from  this  source,  as  well  as  by  trauma,  meningitis,  or 
oerebritis,  they  may  all  be  thrown  out  at  once.  Simultaneous  injury  to 
the  auditoiy  and  visual  word  memories  is  comparatively  frequent,  and 
it  has  been  seen  that  graphic-motor  memories  usually  disappear  with 
vocal  motor  memories — a  combination  due  not  only  to  association  in 
function,  but  to  proximity  of  centers,  if  a  special  one  for  writing  is 
admitted.  The  loss  of  auditory  and  motor  memories  practically  entails 
a  loss  of  all  speech  attributes,  as  the  visual  and  graphic-motor  centers 
are  so  thoroughly  dependent  upon  them.  Again,  the  centers  may  be 
unequally  affected,  so  that  sensory  disturbance  preponderates  over  motor, 
or  the  contrary.  The  type  cases  indicated  in  the  foregoing  pages  are 
indeed  rare,  but  only  by  their  full  comprehension  can  we  unravel  the 
combined  forms. 

The  mental  disturbance  is  usually  proportionate  to  the  speech  defect, 
and  in  total  aphasia  is  very  marked. 

Reeducation  of  Aphasics. — One  of  the  most  important  questions  in 
a  given  case  of  aphasia  r^:ard8  recovery  from  the  speech  defect.  Pure 
motor  aphasia  is  perhaps  the  most  hopeful  variety  in  this  respect,  as 
verbal  motor  memories  are  the  most  easily  built  up.  Reading  usually 
follows  much  more  slowly  and  writing  is  even  more  tardy.  The  forms 
of  aphasia  connected  with  the  loss  of  sensory  word  memories  are  the 
most  persistent.  As  often  mentioned,  a  majority  of  persons  are  auditif, 
and  all  are  necessarily  so  in  childhood,  though  the  child  intently  watches 
the  lips  of  those  teaching  it  to  speak  and  probably  acquires  visual 
memories  in  association  with  the  auditory  impressions.  In  the  sensory 
aphasias  the  mental  disturbance  is  usually  greatest.  The  loss  of  these 
earliest  and  usually  most  deeply  graven  memories,  which  become  domi- 
nant in  the  speech  mechanism,  is  the  mast  difficult  to  overcome. 

The  first  step  is  to  determine  by  which  route  the  intelligence  may 
best  be  reached.  Even  when  both  auditorj'  and  visual  memories  are 
gone  some  patients  can  use  the  sense  of  touch  to  good  advantage,  and 
it  will  often  be  found  an  aid  to  put  familiar  objects  into  their  hands 
when  encouraging  them  to  name  them.  If  they  are  capable  of  giving 
attention,  much  may  be  expected.  Simple  sounds,  such  as  a  child 
first  utters,  like  ba,  pa,  ma,  may  be  indicated  to  them  and  repeated  by 
the  voice  and  in  writing,  by  the  position  of  the  lips,  mouth,  and  tongue 
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of  the  instructor,  or  by  taking  the  patient's  hand  and  tracing  the  letters 
cither  in  air  or  on  a  blackbird.  If  some  object  can  be  used, — say,  a 
knife  or  pen, — it  should  be  kept  before  the  patient  and  placed  in  his  hand 
when  he  attempts  to  name  it.  When  simple  sounds  are  mastered  they 
can  then  be  grouped  into  words,  and  the  words  associated  with  objects 
or  actions,  and  so  a  vocabulary  built  up,  which  must  be  frequently  and 
repeatedly  and  patiently  rehearsed.  By  unremitting,  intelligent  effort^ 
some  emissive  speech  may  be  taught  almost  every  case.  It  adds  greatly 
to  their  comfort  and  makes  their  care  less  burdensome. 
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CHAPTER  III. 

THE  CEEtEBRAL  WHITE  MATTER,  BASAL  GANGLIA, 
AND  CEREBELLUM. 

Descending  from  the  cortex  in  converging  lines  we  have  the  corona 
radiataj  the  fibers  of  which  bring  the  brain-mantle  into  relation  with  the 
lower  brain  parts  and  the  spinal  cord.  Through  the  corpus  callosum  the 
homologous  cortical  elements  on  the  two  sides  of  the  brain  are  brought 
into  harmonious  relation.  The  descending  tracts  reaching  the  basal 
ganglia  are  condensed  into  the  interned  capsule,  in  which  the  cortical 
motor  fields  are  represented  from  head  to  foot,  in  an  order  from  before 
backward^  as  indicated  in  figure  76. 
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Fig.  76.— Arnrngement  of  motor  paths  in  the  internal  capenle  (after  Ferrier). 

The  internal  capsule  lies  between  the  lenticular  part  of  the  striate 
body  externally  and  the  caudate  nucleus  and  the  optic  thalamus  on  its 
median  aspect,  but  is  not  dependent  upon  them.  Its  anterior  portion, 
or  limb,  is  supposed  to  contain  psychic  paths  to  the  frontal  lobes. 
Lesions  of  this  part  of  the  internal  capsule  produce  no  distinctive 
symptoms.  The  motor  routes  lower  down  are  continued  in  the  under 
portion  of  the  crura  and  so  on  through  the  pons  into  the  medulla  and 
cord.  The  motor  paths  and  their  relations  are  indicated  in  figure  77, 
which  shows  that  the  face  mechanism  is  inferiorly  situated  in  the  cortex, 
"**^rk       ^  ^^  capsule,  and  internally  in  the  crus. 

Ine  f^ngory  p^jifig^  situated  in  the  posterior  columns  of  the  cord,  pass 
^^r  Tk!^  Ae  posterior  third  of  the  hinder  limb  of  the  internal  cap- 
®°  ®"       ''^/iisach  the  cortex  of  both  hemispheres,  according  to  Brissaud 
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and  others,  directly  on  the  same  side  and  indirectly  on  the  opposite  side, 
by  sending  off'  a  branching  path  through  the  corpus  callosum^  as  shown 
in  figure  78.  Bilateral  sensory  representation  is  thus  provided  for. 
Doubtless  motion  is  originally  equally  symmetrical  in  its  cortical  repre- 
sentation, the  apparent  functional  difference  arising  from  the  specializing 
©f  unilateral  motility  in  the  opposite  or  most  intimately  related  cortex, 
by  practice,  habit,  and  education. 

From  these  diagrams  we  can  understand  that  lesions  in  the  cerebral 


Fig.  77.— DUgram  to  show  the  relative  potiition  of  the  several  motor  tracta  in  their  course  from  the 
cortex  to  the  croa.  The  section  through  the  convolutions  is  vertical ;  that  through  the  internal  capsule, 
I,  C,  horizontal ;  that  through  the  orus  is  again  vertical ;  ON,  caudate  nucleus ;  O,  TH.  optic  thalamus; 
L^  and  L*.  the  middle  and  outer  parts  of  the  lenticular  nucleus ;  f,  a,  <,  face,  arm,  and  leg  fibers.  The 
words  in  italics  indicate  the  corresponding  cortical  centers  (after  Gowers). 

white  matter  must  be  close  to  the  cortex  or  in  the  internal  capsule  to 
produce  permanent  and  definite  sensory  symptoms,  as  otherwise  placed 
they  do  not  intercept  the  pathways  to  both  hemispheres.  The  symp- 
toms in  subcortical  lesions  correspond  to  the  function  of  the  related 
cortex,  and  in  capsular  lesions  to  the  function  of  the  particular  tracts 
involved.  The  radiations  to  and  from  the  cortex  in  the  area  of  latent 
lesions  may  be,  and  often  are,  involved  without  giving  rise  to  any 
symptoms. 

The  corpus  callofnim  may  be  diseased  to  almost  any  extent  without 
presenting  any  peculiar  symptoms.  Bristowe,  Sharkey,  and  Schuffer^ 
contend  that  tumors  of  the  coq)us  oallosum  are  likely  to  produce 
hebetude,  apathy,  and  prolonged  placid  coma.  If  its  function  is  but 
to  furnish  correlating  tracts  between  the  two  sides  of  the  brain,  its 
destruction  would  not  materially  interfere,  perhaps,  with  the  independent 
action  of  the  half-brain.  Putnam  and  Williams  ^  note  that  in  tumors 
of  the  corpus  callosuiu  mental  changes  are  the  only  common  symptoms, 
these  consist  in  changes  of  chamcter,  impairment  of  memory  and  men- 
tality, stupor,  hallucinations,   irritability  and  attacks  of  excitement. 

» '*  Rev.  Speriment.,"  vol.  xxviii,  p.  2.     '  "  Jour.  Nerv.  and  Ment.  Dis.,"  Deo.,  1901. 
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Epileptoid  attacks,  hemiplegia  passing  into  diplegia  most  pronounced  in 
the  legs,  and  a  peculiar  ataxia,  a  sort  of  lack  of  balance,  and  a  poverty 
of  movement  have  been  variously  recorded. 

Lesions  involving  the  optic  radiations  in  the  occipital  lobes  produce 
hemianopsia,  and  when,  on  the  left  side  they  cut  the  radiations  from  the 
occipital  apex  to  the  angular  gyre,  word-blindness  ensues,  as  described 
on  page  175.  Lesions  beneath  the  auditory  word-centers  likewise  pro- 
duce word-deafness. 

The  corpora  driata  can  be  completely  destroyed  on  both  sides  without 
giving  rise  to  motor  or  sensory  disturbance  if  the  internal  capsule  escapes. 
Their  function  is  still  a  matter  of  speculation.  Lesions  affecting  them, 
however,  almost   invariably  implicate   the   capsular  tracts.      In  this 


right  side  of  cord.    Both'sides'are  i>rou^t'iDto  intimate  relation  through  the  corpus  calldeum,  and  tlie 
'  representation  is  uniformly  bilateral  (after  Brissaud). 


locality  we  encounter  the  hemorrhagic  lesion  that  is  preeminently  causa- 
tive of  apoplectic  hemipl^ia.  Whether  or  not  posthemiplegic  choreic 
movements  and  athetosis  are  due  to  disease  of  the  basal  ganglia  can  not 
be  definitely  stated,  but  lesions  in  this  locality  are  frequently  attended 
by  such  motor  disorders. 

The  op^ic  thalaml,  when  diseased,  give  rise  to  no  definite  symptoms 
if  the  lesions  are  confined  to  their  anterior  portions  and  do  not  invade 
the  capsule.  When  the  hinder  portion  of  the  optic  thalamus  is  involved 
we  are  likely  to  have  either  a  crossed  blindness  or  a  double  hemianopsia, 
probably  from  simultaneous  injury  to  the  optic  tract.  Bechterew  claims, 
with  much  probability,  that  facial  emotional  expressions  are  controlled 
by  the  thalamus  in  some  manner.  Brissaud,  in  cases  of  postparalytic 
fipasmodic  crying  and  laughing,  locates  the  lesion  near  the  knee  of 
the  internal  capsule.     The  loss  of  facial  emotional  expression  at  least 
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points  to  the  internal  capsule  and  the  optic  thalamus  rather  than  to  the 
cortex. 

The  corpora  quadrigemina  are  seldom  singled  out  by  brain-lesions. 
When  involved,  adjoining  structures  almost  invariably  suflTer,  so  that 
the  resulting  symptoms  are  difficult  to  analyze.  The  anterior  pair  are 
associated  with  vision,  and  apparently  with  some  ocular  movements. 
The  pupillaiy  reflex  and  movements  of  the  eyeballs  have  been  bilaterally 
impaired  in  some  cases  when  they  were  diseased,  and  nystagmus,  en- 
feeblcnl  vision,  and  blindness  have  been  noted.  ^  The  posterior  pair  are 
thought  to  be  related  to  hearing  and  equilibration.  When  they  are 
diseased,  the  adjoining  portion  of  the  middle  cerebellar  lobe  is  usually 
involved,  and  probably  gives  rise  to  the  symptoms  mentioned.  Ray- 
mond 2  contends  that  circumscribed  lesions  limited  to  the  region  of  the 
corpora  quadrigemina  are  prone  to  present  (a)  diminution  of  visual 
acuity,  (6)  palsies  of  associated  ocular  movements,  (c)  pupillary  anoma- 
lies, (d )  paresthesias  on  one  or  both  sides  of  the  body,  (e)  ataxic  dis- 
orders of  movement  in  the  limbs,  (/)  athetoid  and  choreiform  move- 
ments, (g)  contralateral  diminution  of  hearing,  (A)  rarely  disturbance 
of  mastication  by  implication  of  the  motor  root  of  the  fifth  cranial  nerve. 

The  crura  cerebri  contain  the  motor  tracts  on  their  under  portions 
and  the  sensory  tracts  above.  Crural  lesions,  therefore,  produce  hemi- 
plegia of  the  face  and  limbs  on  the  opposite  side,  marked  by  hemi- 
anesthesia if  the  sensory  |)aths  are  at  the  same  time  involved.  The 
proximity  of  the  third  ner\'e,  as  it  issues  from  the  inner  border  of  the 
cms,  lays  it  liable  to  damage  at  the  same  time,  and  then  we  also  have 
an  ophthalmoplegia.  This  affects  the  eye  on  the  same  side  aa  the  lesion 
and  opposite  to  the  paralyzed  limbs. — the  Benedict- Wel)er  syndrome. 
When  the  lesion  is  deej),  it  gives  rise  to  nuclear  disturbance,  as  de- 
scribed under  Diseases  of  the  Cranial  Nerves. 

The  pons  Varolii^  when  diseased,  often  presents  characteristic  symp- 
tom groups  that  make  the  localizing  diagnosis  comparatively  easy.  It 
will  be  recalled  that  besides  giving  passage  to  the  pyramidal  tracts, 
which  course  downward  from  the  crura  to  the  medulla  oblongata,  it  ia 
traversed  by  the  root-fibers  of  the  fifth,  sixth,  and  seventh  pairs  of 
cranial  nerves  from  their  imclear  to  their  apparent  origins.  The  course 
of  the  facial  fibers  and  their  decussation  in  the  substance  of  the  pons 
opposite  the  apparent  origin  of  the  fifth  pair  as  described  on  p.  119^ 
and  shown  in  figure  44.  If  a  lesion  falls  upon  the  facial  fibers  before 
they  decussate,  and  at  the  same  time  involve  the  pyramidal  tract,  which 
decussates  lower  down  in  the  medulla,  a  jxiralysis  of  motion  for  the  face 
and  limbs  on  the  side  opposite  the  lesion  ensues.  If  the  lesion  occurs 
below  the  facial  crossing, — namely,  in  the  lower  third  of  the  pons, — it 
will  affect  the  face  on  the  same  side  and  the  limbs  on  the  opposite  side, 
producing  a  crossed  or  alternating  paralysis.  Whether  or  not  sensory 
symptoms  are  added  depends  upon  the  implication  of  the  tegmental  fibers, 
which  lie  above  or  behind  the  motor  tracts.  When  this  is  the  case  the 
motor  nucleus  of  the  sixth  nerve  or  its  root-fibers  is  usually  implicated 
at  the  same  time,  so  that  conjugate  deviation  of  the  eyes  toward  the 
side  of  the  lesion  and  away  from  the  paralyzed  limbs  is  impossible.    In 
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•  destructh-e  cerebral  lesions  higher  up,  it  will  be  recalled,  the  ocular 
de^'iatioQ  is  toward  tlie  ler^ion  and  away  from  the  paralyztHl  limbs. 
Pontine  disease  may  iiivoK*e  the  motor  speech- j>at lis,  whicli  lie  dor.^ad 
in  the  me<Han  portions  of  the  pynimidal  tnxcts,  and  give  ri!?e  to  articii- 
btive  distiirbanet'  vrrv  like  iiintor  upluL'^ia.  Exti'iision  of  the  lesion 
dorsad  and  eephalad  may  involve  the  wuloinotor  centers. 

The  motor  and  sensor}'  portions  of  the  tifth  cranial  nerve-root  may 
be  involved  scjwirately  or  toi]:ether,  and  trismus  may  be  imhiee*!  liy  irrita- 
tion of  the  motor  nuch'i*  A  lesion  which  cuts  tiio  H-nsury  n)ot-HlR'rs  of 
the  fifth  indiict^s  ancstliesia  in  the  fiuT  on  the  siinic  side  and  erosswl 
paralysis  in  the  limbs  through  injury  to  the  pyramidal  tract.  Rigidity, 
I  gposm^  and  choreoid  movements  in  the  limbs  are  sometimes  eneountcreth 
I  and  eiinviilsions»  in  acute  disease*  are  conmion.  If  the  middle  eerebeynr 
'  peduncle  is  affeeteil,  vertij^o,  Vfimitin^,  and  tinnitus  arc  usually  prcM-nt, 
and  deafness  on  the  same  side  may  ensue.  Irritative'  lesions  of  this 
peduncle  prtxluce  forced  gyratory  mikveiuents  or  Ibrcc^d  oue-sitlcd  p»si- 
tions  in  lying,  winch  may  l>e  aeeomiKini<Hl  by  corrt^sj>onding  [K>sitions  of 
the  head  and  eyes  in  the  direction  to  which  tlie  turn  is  made.  This 
may  or  may  not  corn^ixaid  to  the  side  of  the  lesion. 
I  Tl»e  ntrflnlUt  MomjaUi^  owing  to  its  small  size  and  the  vital  impu*- 
tanee  of  its  nuclei,  is  most  rarely  invaded  l>v  acute  disetisc  witliout  an 
immediately  fatal  tenuinatii>u.  Disease  of  the  olivary  body  may  cut 
off  the  hy|Migh»ssal  nerve  and  at  ttie  siime  tina*  cause  a  crosseil  panily- 
4iis — the  temgiie  on  x\w  same  siile  and  the  limits  on  the  opposite.  Dis- 
eases of  this  |KTrtion  of  the  brain-stem  ar«'  pmctindly  those  of  the  lower 
cranial  Der\"es  and  embrace  the  bullxir  jwdsics  alrt^dv  considertHl  in 
Partll. 

The  Cereb-ellum. — According  to  Lneiani,tlie  eerclienum  has  for  its 
main  function  the  maintenauci'  of  sthenic  tune  in  the  nuisiadar  appara- 
tus. If  this  be  knn>airet]j  paresis,  atiixia,  inctMlrtli nation^  asthenia, 
tremors,  and  astiisia  result.  It  seems  probal>le  that  the  cerebeHum  is 
practicjdiy  of  a  uniform  functional  quality,  which  is  quite  everdy  rcpnv 
I  seated  throughout  its  cntiR'  Ivulk.  One  [lart  may  take  tlie  place  of 
another.  Risien  Russell  ^  and  others  have  shown  tliat  tlic  right  h>lie 
bearn  a  certain  relation  to  tlie  right  side  of  the  body  and  the  left  lobe 
to  the  left  side.  Both  sides  aiv  probably  represented  in  the  worm,  or 
middle  lolie.  It  is  an  experimental  and  elinii-jil  fac^t  that  cerci cellar 
lesions  of  a  stidden  and  extensive  character  at  onec  |*rmlucc  very 
markid  ataxic  and  paretic  ciuHlitions,  which  may  in  time  entirely  pass 
away,  Ijesions  similar  or  even  greater  in  extent,  but  of  slow  develo|>- 
ment,  may  be  entirely  devoid  of  symptoms.  It  is  evident  that  the 
<  «)erel^llum  is  <.«jial»le  of  rearranging  its  functional  relationships  if 
gradually  disturbed,  and  is  of  great  rtn^upcrative  jjowers  after  severe  in- 
jury, JIuch  ctiufusicm  has  arisen  from  contovmding  the  eymptoms  of 
the  secondary  involvement  of  a<ljoining  structures  with  those  purely 
oereb<»IIar* 

We  can  now  say  that  the  right  cen*bellar  hemisphere  is  in  relation 

with  the  right  side  of  the  iMxIy  and  likewise  w^ith  the  left  cerebrum. 

^^ngazzini^  has  shown  that  injury  to  the  thalamus  induces  atrophy  of 
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the  opposite  cerebellar  half,  and  we  thus  have  a  crossed  lesion,  involv- 
ing the  cerebellum  on  one  side  and  the  cerebrum  on  the  other.  With 
the  thalamic  lesion  the  corona  radiata  and  motor  cortex  are  usually 
involved. 

A  lesion  in  one  hiteral  cerebellar  hemisphere,  if  occurring  with  suffi- 
cient rapidity,  as  from  hemorrhage  or  quickly  developing  abscess  or  tumor, 
prwluces  sthenic  Ims  on  the  same  side  of  the  b<xly.  This  becomes  mani- 
fest in  one-sided  muscular  weakness  or  readiness  of  fatigue,  in  decreased 
coordination,  in  a  tendency  to  stagger,  and  as  the  side  of  the  lesion  is  the 
weaker  side,  the  stagger  is  more  marked  in  this  direction, — that  is,  a 
patient  with  right-sidcKl  cerebellar  disease  is  inclined  to  follow  his  right 
hand.  Babinski,^  under  the  name  of  diadococtne»ia,  has  particu- 
larizes! the  difficulty  j)resentc»d  by  such  j)atients  in  re|)eating  a  move- 
ment with  rapidity  and  uniformity.  This  is  commonly  tested  by  ask- 
ing for  movements  of  ])ronation  and  .suj)ination  of  the  forearm 
which  quickly  lose  in  uniformity  and  promptly  subside  from  fatigue. 
A  patient  with  cerebellar  tumor  found  it  impossible  to  use  the  salt  and 
pepper  shakers.  The  reflexes  are  also  unilaterally  reduced.  At  the  same 
time  the  trunk  may  deviate  to  the  sound  side  from  the  preponderating  mus- 
cular tone  on  that  side.  Weakness  of  the  ocular  muscles  on  the  same  side 
as  the  lesion  produces  a  tendency  of  the  eyes  to  deviate  in  the  opposite 
direction,  and  strong  attempts  to  turn  them  toward  the  side  of  the  lesion 
often  develop  nystagmic  or  jerky  movements.  It  seems  probable  that 
lesions  toward  the  head  of  the  worm  produce  a  tendency  to  fall  forward, 
those  toward  the  tail  of  the  worm,  a  backward  falling.  These  are  the 
paretic  manifestations.  The  cerebellar  stagger  and  the  ocular  disturb- 
ance are  oflen  attended  by  vertigo  of  a  pronounced  subjective  sort.  Very 
commonly  this  is  greatly  in*tensified  if  the  patient  attempts  to  stand  or 
even  to  sit  up,  and  may  prevent  his  doing  so.  In  other  cases,  when  the 
so-called  cerebellar  gait  is  well  marked,  there  is  no  attending  vertigo. 
Vertigo  of  a  similar  character  may  attend  a  tumor  in  the  frontal  region, 
which  at  the  same  time  may  cause  an  occipital  headache  and,  according 
to  Williamson,^  in  one-fiflh  of  such  C4ises  induces  bilateral  weakness  of 
the  reflexes. 

Irritative  lesions  produce  another  group  of  symptoms.  They  are 
marked  by  muscular  stiffness  in  th(^  extremitii^s  of  the  same  side,  by  nys- 
tagmus, in  which  the  jerk  is  toward  tlie  side  of  the  lesion,  and  by  such 
an  arching  of  the  body  with  the  concavity  to  the  diseasinl  side  as  tonic  «c- 
c^'Hs  on  the  affected  side  would  i)n)duce.  Emprosthotonos  and  opisthotonos 
would  perhaps  ix)int  to  the  middle  lobe  or  to  both  lobes.  Drummond  ^ 
has  also  noted  convulsions  of  a  tetanoid  character  on  the  same  side  as  the 
lesion,  and  Ferrier  has  rccordwl  them  in  animals  subjected  to  operation. 
The  activity  of  the  lesion  dominates  the  symptoms.  They  grade  off  in 
proportion  as  the  diseased  pn)cess  is  slow  and  may  easily  reach  a  vanish- 
ing-point in  chronic  conditions  that  sometimes  are  astonishingly  extensive. 

A  third  group  of  symptoms  arises  from  extemnon  of  the  cerebellar 
disease  to  neighboring  structures,  or  from  pressure  upon  them.     A  one- 
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sided  cerebellar  tumor,  for  instance,  by  extension  forward  above  the 
meclullary  decussation,  presses  upon  the  motor  tract  from  the  cerebrum 
to  the  cord  and  gives  rise  to  spastic  symptoms  on  the  side  opposite  the 
lesion,  with  increased  myotatic  irritability  and  even  a  tendency  to  con- 
tractures. Pressure  upon  the  floor  of  the  fourth  ventricle  may  affect  the 
nuclei  of  the  cranial  nerves  and  give  rise  to  paralysis  of  the  fifth,  sixth, 
seventh,  eighth,  ninth,  tenth,  and  t^velfth  pairs  of  cranial  nerves.  The 
eighth  or  auditory  nerve  is  particularly  liable  to  be  affected,  and  then 
aural  symptoms  are  added.  Tinnitus  and  vertigo  of  the  M 6ni^re  variety 
may  be  superinduced,  adding  greatly  to  the  complexity  of  the  clinical 
picture.  It  is  needful  to  investigate  the  aural  condition  very  critically, 
as  aural  vertigo  and  cerebellar  disease  are  often  associated  by  the  ex- 
tension to  the  cerebellum  of  septic  processes  in  the  ear,  and  labyrinthine 
disease  may  closely  imitate  a  cerebellar  lesion.  Irritation  in  the  fourth 
ventricle  may  produce  polyuria  and  glycosuria.  Obstruction  of  the 
Galenic  veins  produces  dropsy  of  the  ventricles,  their  distention,  and  all 
the  manifestation  of  intracranial  pressure.  Sudden  death  may  follow 
disturbance  of  the  pneumogastric  nuclei.  If  the  middle  peduncle — ^the 
peduncle  to  the  pons — be  aflTected,  forced  movements  result  and  forced 
portions  are  developed.  These  seem  to  be  toward  the  opposite  side  if 
the  lesion  is  irritative  and  toward  the  same  side  if  destructive.  Other 
clinical  manifestations  are  tliose  common  to  all  intracranial  diseases, — 
namely,  headache,  vomiting,  optic  neuritis,  and  vertigo.  Of  these  an 
occipital  headache  is  significant  and  is  often  associated  with  a  rigidity 
of  the  neck  and  retrojction  of  the  head.  Friedeberg  ^  found  this  retrac- 
tion marked  in  over  half  of  the  cases  of  cerebellar  tumor  in  Aufrecht's 
clinic.  Sensory  disturbances  are  rare.  Russell  is  inclined  to  think  they 
may  be  present  for  a  short  time  immediately  after  the  onset  of  acute 
diseases,  as  hemorrhage,  and  transient  anesthesia  is  noticed  in  operated 
animals.  Krauss,^  from  a  study  of  ninety-seven  cases  of  cerebellar 
disease,  enumerates  the  frequency  of  symptoms  in  this  order  :  "  Head- 
ache, vomiting,  optic  neuritis,  vertigo,  ataxia,  asthenia,  occipital  pain 
and  tendemesvS,  inclination  to  turn  toward  the  side  of  lesion,  convulsions, 
and  such  secondary  symptoms  as  nuclear  paralysis,  polyuria  and  gly- 
cosuria, tremors,  and  sudden  death."  Neither  the  mind  nor  the  sexual 
desire  is  necessarily  disturbed. 

A  combination  of  pontine,  cranial  nerve  and  cerebellar  symptoms  is 
presented  by  tumors  occurring  in  the  cere6e//o-pon/in€  an^^  formed  by  the 
lateral  lobe  of  the  cerebellum  and  the  medulla  and  pons.  The  fifth,  sixth, 
seventh,  and  eighth  nerves  traverse  this  area  and  show  various  combina- 
tions of  symptoms,  depending  upon  their  partial  or  complete  implication. 
Encroachment  of  the  growth  upon  the  cerebellum  adds  s>Tnptoms  of  a 
corresponding  nature  and  crossed  palsies  due  to  pontine  disturbance  are 
also  encountered.  Combinations  of  eye  symptoms,  such  as  squints  and 
nystagmus,  of  ear  symptoms,  such  as  tympanitis  and  vertigo,  of  disturbance 
of  sensation  in  the  domain  of  the  fifth  nerve  with  diffuse  symptoms  of 
brain  tumor  and  cerebellar  indications,  would  furnish  a  syndrome  almost 
characteristic  of  tumor  in  the  cerebello-pontine  angle. 
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CHAPTER  IV. 
FURTHER  LCXIALIZING  CONSIDERATIONS- 

Lesions  of  the  brain  may  be  broadly  considered  as  irritative  and 
destructive.  From  this  point  of  view  they  respectively  produce  increased 
and  decreased  activity  of  function.  We  find  the  best  exposition  of 
these  conditions  in  lesions  of  the  motor  cortex.  Given  a  circumscribed 
definite  lesion,  such  as  a  spiculum  of  bone  or  a  small  tumor  that  rather 
displaces  than  destroys  the  cortical  elements  in  this  region,  and  it  is 
likely  to  so  irritate  them  that  increased  activity  is  manifested  in  the 
peripheral  area  with  which  they  are  associated.  A  limited  spasm  or  con- 
vulsion may  ensue.  If  the  irritation  l)e  too  long  maintained,  necrotic  or 
destructive  cortical  changes  usually  follow  and  are  marked  by  diminished 
or  completely  lost  peripheral  function, — namely,  paresis  or  paralysis. 
A  lesion  at  first  irritative  may  thus  induce  spasms  in  the  hand,  and  after 
a  time  the  hand  becomes  paretic  if  the  progress  of  the  disease  reaches  a 
destructive  grade.  Sudden  destruction  of  the  cortical  mechanism,  as  by 
hemorrhage,  causes  immediate  loss  of  power. 

Were  all  lesions  simply  destructive  or  irritative,  difficulty  in  decipher- 
ing them  would  be  greatly  reduced,  but  ordinarily  they  are  combined  in 
varying  degree.  Around  a  destructive  process  a  zone  of  irritation 
brings  new  elements  of  disturbance  into  the  symptom-field  which,  in 
turn,  may  be  replaced  by  evidence  of  extending  destruction.  Again, 
in  an  area  practically  paralytic  from  cortical  disease,  convulsions  may 
occur,  perhaps  owing  to  irritation  of  remaining  but  inhibited  cellular 
elements  or  from  irritation  of  the  subcortical  tracts.  In  every  case, 
therefore,  it  is  highly  important  to  know  the  clinical  sequence  of  irrita- 
tive and  paralytic  symptoms  in  order  to  determine  the  point  of  invasion, 
the  progress  of  extension,  and  the  limits  of  the  lesion. 

This  brings  us  to  the  invasion  or  extension  symptoms.  These  are 
transient  in  the  widening  convulsive  manifestations  of  cortical  epilepsy, 
and  j)ermanent  in  the  slow  encroachments  of  progressive  disease.  If 
we  consider  an  irritant  or  discharging  lesion  to  be  located  in  a  given 
part  of  the  cortex,  the  disturbance  to  which  it  gives  rise  spreads  in  con- 
centric and  widening  circles  to  the  adjoining  regions,  which  are  succes- 
sively upset,  and  the  jwripheral  display  is  cxirrespondingly  and  similarly 
broadened.  The  invading  march  of  a  Jacksonian  fit  can  l)e  foretold  if 
we  know  its  initial  location  or  storm-center.  Concentric  rings  on  corti- 
cal diagrams  enable  us  to  grasp  this  point  firmly.  In  figure  79,  Ay  a 
fit  starting  in  the  arm-center  would  next  call  forth  the  face  and  head 
movements,  then  those  of  the  trunk,  and  finally  those  of  the  lower  ex- 
tremity. Commencing  in  the  lower  extremitj',  the  order  would  be  re- 
versed, as  shown  in  figure  79,  C  These  sequences  are  in  accordance 
with  clinical  facts.     The  order  of  convulsive  invasion  is  not  one  of 
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ehanoe,  but  m  rigidly  dumiiiatetl  by  the  amitDniical  and  fuiictiotml  rela- 
tions of  the  cortex.  The  initiid  or  mtpml  i^ifmjdom  of  a  cortical  fit, 
theretore,  lHx*ome.s  highly  fiigtiitieant  as  [^Miitititig  to  the  storm ~ee titer,  tlie 
point  of  greatest  in8tal>ility  aiul  usually  tlie  seat  of  orgjiiiie  disejuse. 

Coiisidenitioiis  of  a  similar  character  scunetioies  eiKil>le  us,  if  we  have 
all  theeliriieal  dataavailahk-,  to  trace  a  neoplasm  from  its  ori|ria  as  it  in- 
vader neigliiioriiig  centers,  ami  U\  relatively  estimate  its  anatomical  limits. 
The  area   of  latent   lesions   must  l)e 
kept  in  nihuh      It  gives  no  sj>t*eial  ^ 

:?yrnptoTns     when    traverstxl    by    the  ^ 

dii^chai^e  of  a  tit  or  when  invaded 
by  a  growth.  The  cortic^  tiekls  of 
speech  and  of  the  special  senses  are 
^subject  to  the  same  rules  as  the 
motor  zone.  Their  invasion  is  at- 
tended by  apbasic  or  sensory  dis* 
torbanees.  In  the  latter  case  hallu- 
cinations arc  likely  to  ap]K'ar,  and 
may  constitute  tlie  signal  syni[»toni 
of  Jacksonian  fits.  Thus,  jMtients 
may  always  liear  a  certain  sound,  see 
a  certain  spectrum,  smell  or  taste  a 
certain  article  as  the  fit  comes  on. 
In  such  cases  the  application 
of  concentric  cortical  Hues  shows 
that  the  subsequent  motor  dis- 
turbance was  subject  to  the  same 
invasion  rule  that  ol)tains  when 
the  storm  arises  in  the  central  con- 
volutions. 

Peri  phe  rid  nenmry  fradurhanee 
arising  from  cortical  lesions  is  usu- 
ally of  a  paresthetic  sort.  There  may 
lie  Rime  Idunting  of  eutane*ius,  mus* 
ctilar^  and  joint  sensations,  but  |»ersis- 
tent  am^thesia  is  extremely  rare 
except  in  bilateral  lesions.  The 
double  and  comfih^te  representation 
of  sensation  has  k^en  sufficierjtly  in- 
si^ed  upon  (see  p.  182),  In  Jack* 
aonian  fits  the  initial  symptom  is 
often    a    peculiar    sensation    or    pain 

that  is  first  thrown  into  ^pasm.  Patients  arc  tre<piently  at  a  hiss  to 
de^ril>e  these  sensations,  and  they  vary  from  slight  discomfort  or  slight 
formication  to  severe  pain  and  intense  burning.  Their  distribution 
is  segmental  or  functional  and  does  not  ciitiform  to  tlu'  peripheral 
oerve-supply.  Tliey  arc  tolembly  uniform  in  quality  and  distribution 
in  any  gi%*en  ease. 

From  another  p(»int  of  view  eerehnil  symptoms  are  diffused  or  Irnxd- 


Fipj,  79.—Schepj»Uc  figures  to  «liow  the  en- 
CTiiHchmeut  <if  wuvea  of  discbiirg«  in  the  corteac, 
ttegitiiHi)^  re»pcctiTeJj  in  the  artu,  tnce^  nuil 
k-tt  ceiitt*r»,  1%  Fncv;  B.  arm;  J,  !«*«  (aftt^r 
Brlsjiaucl).  0"fliH<'r»  Fftpd  B  sboutd  be  jtlaeod 
on  lli«  (ireceotrmJ  gyre) 

pain    hicalized    in    or    near    the    part 


ui 
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ized.  The  great  majority  of  endocranial  lesions  are  marked  by  headache, 
vertigo,  vomiting,  mental  disturbance,  and  often  by  optic  neuritis.  As 
these  do  not  necessarily  depend  upon  the  part  involved,  they  have  little 
localizing  value,  but  the  presence  of  several  of  tliem  is  highly  suggestive 
of  brain  disease. 

Headache  is  a  very  usual  symptom.  It  is  pronounced  in  the  cases 
which  involve  the  meninges.  Its  importance  in  meningitis  will  be  at 
once  recalled.  In  syphilitic  cerebral  disease  it  has  a  marked  tendency 
to  come  on  toward  night.  Cerebral  heatlaches  are  usually  very  intense 
and  very  refractory  to  sedatives.  Ix^ions  which  do  not  impinge  upon 
the  cortex  or  meninges  may  give  rise  to  no  headaches  whatever,  unless 
pressure  conditions  arise,  when  the  superficial  portions  of  the  encephalon 
are  disturbed  and  pain  ensues.  Cerebellar  disease  is  frequently  attended 
by  an  occipital  headache  and  a  tendency  to  retraction  of  the  head.  The 
location  of  the  headache  is  not  always  in  close  relation  to  the  lesion. 
For  instance,  cerebellar  disease  has  caused  intense  frontal  headaches,  and 
small  tumors  have  given  rise  to  a  generalized  head-pain.  A  circum- 
scribed, deep-seated,  persistent,  and  intense  headache,  however,  has 
some  localizing  value. 

Vertigo  attends  many  brain  disorders,  and  marks  nearly  all  cere- 
bral surprises  arising  either  from  without,  as  by  concussion,  or  from 
within,  as  from  embolism  or  hemorrhage.  Implication  of  the  aural 
apparatus  gives  rise  to  the  jwculiar  vertigo  described  under  M^ni^re's 
Disease  (see  p.  132).  A  lesion  of  the  middle  cerebellar  peduncle  causes 
forced  lateral  movements,  usually  associated  with  vertiginous  sensations, 
and  cerebellar  disease  is  marked  by  a  stagger,  into  the  causation  of  which 
some  vertigo  may  enter.  In  a  general  way  we  may  say  that  persistent 
vertigo  is  likely  to  be  allied  to  diseases  of  tlie  basal  parts.  These,  too, 
may  give  rise  to  the  ocular  and  labyrinthine  forms  from  injury  to  the 
nerves  entering  the  orbit  or  vestibule. 

Vomiting  in  encephalic  disease  is  a  common  symptom.  The  pc»cu- 
liarities  which  mark  cerebral  vomiting  are  lack  of  gastric  disorder  and 
nausea,  a  clean  tongue,  and  the  readiness  and  ease  with  which  the 
stomach  rejects  its  contents.  There  is  very  little  retching,  and  the  food 
or  drink  is  regurgitated,  sometimes  with  considerable  force,  in  2i  projectile 
manner.  Meningeal  invasions  of  an  inflammatory  or  other  character 
often  present  this  symptom.  It  is  very  conmion  in  disease  of  the  cor- 
pora quadrigemina,  the  pontine  and  the  cerebellar  regions,  perhaps  from 
more  or  less  irritation  of  the  pneumogastric  nucleus. 

All  varieties  of  iiierUal  diHturbance  appear  in  organic  brain  disease. 
We  encounter  momentary  unconsciousness  in  petit  iruil ;  hebetude,  and 
profound  coma  in  meningitis,  apoplexy,  concussion,  and  intracranial 
pressure  ;  maniacal  disturbance  after  epileptic  attacks ;  changed  tempera- 
ment and  character  after  frontal  lesions,  and  more  or  less  dementia  in 
nearly  all  cerebral  paralytics.  The  diffuse  cerebritis  of  general  paresis 
presents  its  own  usually  highly  colored  mental  picture.  The  mental 
attributes  of  aphasics  have  been  already  described.  Mental  symptoms 
have  the  same  general  significance  as  motor  signs.  Irritation  means 
mental  excitement,  and  overmental  excitement  leads  to  hebetude,  which 
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also  directly  follows  pressure  conditions,  shock,  and  deranged  cerebral 
circulation. 

Optic  neuritis  in  brain  disease  has  been  adverted  to  under  Diseases  of 
the  Optic  Nerve  (see  p.  97).  Its  presence  in  suspected  intracranial 
tumor  almost  serves  to  clincn  the  diagnosis.  The  location  of  a  growth 
or  the  position  of  an  abscess,  or  their  size,  seems  to  have  very  little  to  do 
with  the  intensity  of  the  papillitis,  but  it  is  most  common  in  lesions  of 
the  basal  ganglia  and  cerebellum.  When  unilateral,  the  growth  is  com- 
monly on  the  same  side  of  the  brain.  A  neuroretinitis  is  a  common 
symptom  and  sequence  of  meningitis. 

The  localizing  symptoms  of  brain  disease  have  been  set  forth  in  the 
three  preceding  chapters.  In  addition  we  often  derive  much  infor- 
mation from  the  implication  of  the  cranial  nerv^es  that  takes  place  in  their 
intracranial  course.  The  various  symptoms  thus  produced  are  discussed 
under  Diseases  of  the  Cranial  Nerves.  Diseases  of  the  base,  the  pedun- 
cular, pontine,  and  medullary  portions  of  the  encephalon  ordinarily  have 
cranial-nerve  concomitants.  This  is  also  true  of  lesions  of  the  cere- 
bellar peduncles  and  of  other  parts  in  the  region  of  the  series  of  cranial- 
Derve  nuclei. 

Topical  symptoms  of  some  value  are  often  encountered  in  intracranial 
disease,  and  should  always  be  sought.  Traum/da,  if  recent,  are  usually 
marked  by  bruises,  wounds,  or  fractures  that  at  once  center  attention  on 
the  underlying  parts  and  on  the  opposite  side  of  the  brain  where  the 
force  of  the  blow  is  expended.  In  later  cases  scars,  cranial  depressions, 
or  evidence  of  bone  disease  are  equally  significant.  The  presence  of 
deformities  due  to  new  growths  and  the  conditions  of  the  auditory  canals, 
nasal  passages,  and  pharj'ngeal  vault  are  to  be  carefully  noted.  When 
the  disease  affects  the  meninges  there  is  oftien  topical  pain  and  tenderness 
that  can  be  elicitinl  by  making  pressure  over  the  scalp  or  by  going  over 
the  surface  with  a  percussion  hammer.  Its  outline  and  permanence  are 
suggestive  of  the  extent  of  disease  beneath.  A  neuralgia  of  the  fifth  or 
occipital  nerve  has  its  own  tender  points  and  anatomical  outlines  to  dis- 
tinguish it.  By  percussioHy  Macewen,  Starr,  and  others  have  been  able 
to  distinguish  a  different  note  over  the  seat  of  intracranial  growths  and 
diseases  tliat  were  located  close  to  the  cranial  wall.  This,  doubtiess, 
requires  a  very  acute  ear,  but  should  be  sought  in  every  suspicious  case. 
Intracranial  aneurysms  may  in  some  cases  present  a  bruU  that  can  be 
heard  through  the  stethoscope.  We  would  naturally  expect  the  patient 
to  be  aware  of  it,  as  the  conditions  favorable  for  bone-conduction  would 
be  present.  Two  of  the  writer's  cases  of  extensive  intracranial  aneur- 
ysm, in  which  a  bruit  was  probably  present,  gave  expression  to  no  such 
subjective  complaint,  and  auscultation  was  not  attempted  before  opera- 
tion. In  a  third,  persistent  throbbing  had  annoyed  the  i>atient  for 
months  and  then  disappeared,  but  the  stethoscope  revealed  a  decided 
bruit,  of  which  she  was  not  conscious. 

In  some  cases  of  intracranial  disease  a  localized  elevation  of  tempera- 
ture has  assisted  the  diagnosis.  Our  present  commonly  available  means 
of  surface  thermometry  are  deficient  in  accuracy.  If  the  bulbs  of  clinical 
thermometers  be  passed  through  pieces  of  rubber  protective  and  then 
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applied  to  the  scalp  by  light  bandages^  tolerably  reliable  readings  may 
be  obtained.  It  must  be  borne  in  mind  that  the  left  side  of  the  head 
is  usually,  in  the  right-handed,  about  one  degree  warmer  than  the  right 
side,  and  that  mental  activity  causes  the  temperature  to  go  up  nearly  or 
quite  another  degree.  Sometimes  in  suspected  abscess  a  thermometer  in 
each  auditory  canal  may  on  one  side  show  local  heat  even  in  the  absence 
of  any  apparent  local  inflammation.  Palpation  may  discover  a  brain 
tumor,  as  the  cranial  wall  is  often  eroded  by  a  cerebral  growth,  and  that, 
too,  when  situated  at  a  considerable  deptli.  The  x-ray  has  been  used 
in  many  cases  of  brain  disease.  In  a  few  instances  it  has  aided  in  the 
diagnosis  of  tumor,  but  in  cases  of  exostosis  and  other  alterations  of 
bones,  in  foreign  bodies  and  hemorrhage,  skiagrams  are  of  the  greatest 
value. 

Finally,  it  is  to  be  borne  in  mind  that  a  brain-lesion  located  in  a 
latent  zone  may  give  rise  to  symptorm  at  a  dudance.  In  some  instances 
this  results  from  interference  with  the  blood-supply  or  the  return  circu- 
lation. In  other  cases  the  mechanism  can  not  be  explained.  In  many 
cases  where  every  symptom  pointed  to  the  cortex,  the  disease  has  been 
found  deeply  seated.  The  localizing  diagnosis  always  contains  uncer- 
tainties and  should  be  expressed  with  a  fair  degree  of  reservation. 
Operations  depending  on  it  are,  therefore,  exploratory  in  every  instance 
when  external  guiding  signs  are  lacking. 
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CHAPTER  V. 
ARTERIAL  BRAIN  DISEASES. 

In  the  preceding  chapters  of  this  part  the  localizing  filatures  of  brain 
disease  have  been  considered.  They  furnish  tlie  basis  of  the  localizmg 
diagnosis.  An  equally  or  more  important  question  is  that  of  the  patho- 
logical diagiiosis.  What  is  the  lesion  ?  Comparatively  few  pathological 
processes  are  found  in  diseases  of  the  brain,  but  their  effects  and  re- 
sults are  numerous  and  serious.  These  diseases  fall  into  groups  related 
to :  (1)  The  arterial  supply ;  (2)  the  venous  return  ;  (8)  inflammatory 
disturbances  of  the  brain-substance,  and  (4)  new  formations.  Surgical 
conditions,  such  as  penetrat- 
ing wounds,  are  left  to  works 
properly  covering  such  acci- 
dents. We  first  turn  our  atten- 
tion to  the  arterial  supply  of  the 
brain. 

Anatomical  Considera- 
tions.— The  arterial  supply 
of  the  encephalon  furnishes 
the  anatomical  basis  of  some 
brain-lesions,  and  presents  prac- 
tical points  of  great  impor- 
tance. The  left  carotid,  leav- 
ing the  arch  of  the  aorta  on 
a  tangent  that  conforms  to  the 
natural  blood-current,  favors 
the  passage  of  emboli  of  car- 
diac origin  to  the  left  brain. 
It  will  be  recalled  that  all 
the  blood   to  the  brain  proper 

reaches  the  encephalon  by  the  internal  carotids  and  ihe  vcrUibiak* 
These  four  inlets  are  broogfat  into  intimate  r^latrm  thnmtf^  the 
circle  of  Willis.  Frr>m  side  to  side  cr>inpen?tttirio  in  tfa^  eirrbr 
is  practically  complete  in  case  the  lateral  arterW^  art  owirlwfcfL 
From  the  camdd  or  anterior  portion  of  the  cinrl^  Up  thf:  r^rt/^ 
braK  basilar^  or  pr«teri«x*  portion.  Inll  ly^mp^wocirio  fan  w^  i^ 
provided  owii^  ti>  the  «mallw«t?  of  the  ftmwifadaf:  an^iift*-  Frr*m 
the  circle  of  Willis  two  dL-dnrt  srstema  of  art«wft  zri*^^ — fb"^ 
basal  and  the  o^rticaL  Fn>in  tlK  drnle  iv^.  ^oA  frrim  ^^0it 
the  fir^t  incfc  of  the  six  ^stcat  artem^.  tfa*  anEiw»r.  aii4ft%  «rf 
poeterir^r  r*^n^hnl%  yhfwi^  dirwt  Teaeek  plira«»^  latf^^  th^  h«ia  tff 
nourish  the  boal  parts,  putgiix.  and  lapgafe*-  Th*»?*«^  *nai»romrw#»r  i-ioa 
ii  oflK  ai»:«hf»r.  aawi  are  ^  tke  aasnr*^  *x  tk^manal  aiiKr>ft. 
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tion  from  a  given  portion  of  brain-tissue.  Those  distributed  to  the 
lenticulostriate  nucleus,  the  internal  capsule,  and  a  j)ortion  of  the 
thalamus  are  derived  from  the  stem  of  the  middle  cerebral.  One 
in  particular,  supplying  the  thinl  layer  of  the  lenticular  ganglion, 
the  caudate  nucleus,  and  the  upjKT  portion  of  the  capsule,  is  so 
commonly  the  seat  of  rupture  that  it  was  denominated  by  Charcot  the 
artery  of  cerebral  hemorrhage. 


Fig.  81.— Dlatributloii  of  the  middle  cerebral  artery  (Duret). 

The  main  cerebral  arteries  coursing  up  over  the  hemispheres  in  the 
arachnopia  have  each  a  definite  cortical  territorj-,  and  these  only  slightly 
overlap.  They  give  off  two  sets  of  branches, — namely,  delicate  arteri- 
oles, nourishing  the  cortex,  which  they  enter  at  right  angles,  and  larger 
straight,  long  branclu^s,  which  pierce  the  cortex  and  supply  the  white 
matter  of  the  cerebrum  (see  Fig.  66,  p.  163).     These  pass  inward  and 


Fig.  82.— Showing  the  distribution  of  the  anterior,  middle,  and  posterior  cerebral  arteries  on  the 
surface  of  the  brain.  The  numerals  I,  II,  III,  IV  indicate  the  areas  supplied  by  the  different  branches; 
the  dottwl  lines  indicate  the  main  trunks  (modified  from  Merkel  and  I>ebierre). 


almost  come  into  anastomotic  contact  with  the  upward-reaching  termina- 
tions of  the  capsular  and  ganglionic  branches  arising  close  to  the  circle. 
Between  these  arterial  territories  there  remains  an  ill-nourished  zone 
that  is  prone  to  senile  softening  (Fig.  83). 

The  cerebellum  receives  its  blood-supply  from  the  vertebrals  and 
basilar ;  the  medulla  and  pons  are  largely  supplied  by  the  basilar.     It 
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will  lie  recalled,  from  tlie  doi?rriiition  of  the  pial  vessels  (p.  72\  tlml 
their  corticjil  iind  <lee|K'r  liiiinchrs  carry  with  them  a  periaitorial 
lymph-she^th  contiiiuoijjs  with  tlie  pial  space. 


CEREBRAL  ANEMIA  AND  HYPEREMIA. 

Cerebral  AEemia.— Kntil  recently  an  umhic  iiaportanoe  attaehcd 
to  the  irettueixtly  allegeil  ciJiiditiaiis  oi'  general  bra-hi  anfniia  and 
hyperemia.  They  were  qmken  of  as  mr*H>i<l  ciititicn,  and  diat]j- 
iK>sis  iitopjKMl  at  that.  We  must  hiok  upon  th^'ni  ns  purely  5ymj»- 
tomatie  and  secondary.  In  many  resj>ects  tliey  are  markc«l  Ijy 
similar  »»r  even  itlentieal  phenomena,  iind  can  only  l>c  distin<rnished  by 
their  associated  states  or  incidental  symptoms.  Tlic  circulation  of  the 
braiii,  it  will  be  recalled,  is  under  the  <lircct  control  of  vasomotor  centers 
in  the  medulla  ami  wrvical  <'ord. 
It  U  excctHlingly  ditlicult,  if  nttt 
tmpo^^ible,  to  say  where  plwsio- 
logically  increai^ed  blmid-supply 
becomes  a  morbid  congestion  and 
entitltnl  to  the  term  hyperemia. 
Cerebral  anemia  i,s  e*pially  indefi- 
nite. I n  gi y i ng  the  cti  i \ ^es  o  f  1 1  lese 
oppo^te  conditions,  theretoi\%  it 
has  been  fonnd  imjK>ssil»lc  to 
sharj^ily  Hicparatc  the  natural  from 
the  morbid  states.  ]m  uh  lirst 
coa^der  the  anemic  bmin. 

Etiology- — Cerebral  anem  ia 
is  moi^t  common  in  iniimcy  inid 
old  age,  the  pen^xls  of  least  lirain 
activity.  In  old  age  it  is  the 
Ii^timate  consicqiience  of  .senile 
arterial  degeneration.  In  ad  nits 
it  follows  intense  emotior»s,varii>U8 
peripheral,  acute,  jKiinful  disturb- 
ances, and  shcK*k  of  all  sorts.  Tobacco,  ergot,  belladonna,  bromids,  anti- 
mony, lead,  chlorotl>rra,  and  many  other  drugs  and  poisons  produce  eere- 
,  bral  anemia.  Fatty  heart,  aonic  insufficiency,  bmdycardia,  excessive 
'  bemorrfiage,  rapid  evacuation  of  jKTit«iueal  and  jjleural  etiusions  are 
attended  by  cerebnd  anemia.  It  takes  a  |»romiu<nt  phice  in  all  tlic 
general  anemias,  and  in  the  ]iernicious  varii'ties  is  cspeciidly  marke<l  and 
often  arten«le<l  by  nntriti«u»al  changes  in  the  gray  matter  of  the  brain 
and  spinal  cotxL  Cacheetie  and  exhausting  dismses,  such  as  cau(*er, 
typhoid,  phthisis,  etc.,  produce  a  similar  couilitiou.  Ligature  or  oblitera- 
tion of  a  carotid,  or  partial  oechisi*m  of  both  earotids  or  vertebnds  by 
atheroma,  f*c»rvc  to  mechanieally  priKlnee  anemia  oi^  the  brain. 

Symptoms. — In  artdt-  farttiJi  of  bniin  anemia,  such  as  are  typified 
by  an  ordinary  fainting  spell  or  a  great  loss  of  blocnl,  tlic  symptoms  are 


laitloUi^tjrUuaiuailai'  and  iXM'tu-jil  ururjii]  isuirplins. 


Fig.8:t. 


luoii  local iuu  of  curcbral  bem^^rrlmgi^  lafUr  iiris- 
saud). 
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"  darkness  before  the  eyes/'  giddiness  or  vertigo,  noises  in  the  ears, 
feebleness,  trembling  of  the  limbs,  nausea  or  vomiting,  so)netimes  slight 
delirium,  and  then  more  or  less  loss  of  consciousness.  Partial  or 
generalized  convulsive  movements  are  common,  and  epileptiform  con- 
vulsions are  sometimes  seen.  Finally  the  condition  remits  or  passes 
deejKjr  into  coma,  and  may  terminate  in  death.  The  face  is  usually 
blanched,  the  pulse  small  and  fluttering,  the  pupils  dilated,  the  skin  cov- 
ered with  a  cold  pt»rspi ration.  Similar  conditions  are  seen  in  shock,  and 
to  a  moderate  degree  in  some  cases  of  migraine. 

In  the  chronh  form,  such  as  attends  general  anemia  and  the  cachexise, 
patients  complain  of  heaviness  of  the  head,  of  headaches  limited  to  a 
portion  of  the  head,  or  a  feeling  of  constriction  about  the  head.  They 
sleep  lightly  or  brokenly  and  their  sleep  is  disturbed  by  dreams.  There 
is  mental  and  physical  inertia.  They  are  irritable,  peevish,  impression- 
able, and  somnolent.  The  pupils  are  dilated.  Vertigo,  sometimes 
ringing  in  the  ears,  and  muscae  volitantes  are  common,  and  often  induced 
by  prising  from  the  recumbent  position  or  by  a  quick  turn  of  the  head. 
In  extreme  cases  there  may  be  visual  hallucinations  and  temj)orary  blind- 
ness from  retinal  anemia.  Slight  delirium  or  maniacal  states  and  even 
epileptiform  convulsions  are  seen  in  severe  instances.  Optic  papillitis 
or  choked  disc  is  occasionally  encountered. 

The  diagrnosis  is  not  difficult  except  in  the  toxic  cases.  It  must 
be  remembered  that  the  circuhition  in  the  face,  or  even  in  the  retina,  is 
not  a  reliable  index  of  the  brain  state,  but  is  sometimes  a  helpful  guide. 
Anemia  of  the  brain  is  relieved  by  placing  the  head  low  and  intensi- 
fied by  the  vertical  attitude. 

The  treatment  is  that  of  the  underlying  causal  state  or  toxic  con- 
dition. 

Cerebral  hjrperemiay  like  anemia  of  the  brain,  is  always  a  secondary 
state,  and,  while  arising  from  opposite  conditions,  has  many  similar  sub- 
jective symptoms.  It  may  be  recalled  that  the  passing  from  sleep  to 
the  waking  state  is  normally  marked  by  increased  cerebral  circulation, 
as  is  also  the  process  of  active  mentation,  which  is  attended  by  a  slight 
increase  in  the  surface  temperature  of  the  head,  particularly  on  the  left 
side  in  right-handed  persons.  The  brain  volume  is  augmented  and  in- 
tracranial cerebrospinal  fluid  is  displaced  in  cerebral  congestion. 

Etioloery- — Muscular  effort,  coughing,  vomiting,  increased  heart 
action,  impeded  respiration,  a  dependent  position  of  the  head, — all  tend 
to  increase  the  amount  of  blood  within  the  skull  and  produce  congestion 
or  hyperemia  of  the  brain.  Usually  the  face  shows  a  similar  condition. 
Some  families  display  a  tendency  to  plethora  and  cerebral  congestion. 
Menstrual  periods  are  normally  marked  by  an  increased  circulation  in 
the  brain.  At  the  climacteric  this  occurs  in  flushes  or  waves  and  be- 
comes very  annoying.  Gouty  subjects  are  jmrticularly  liable  to  vas- 
cular disturbance,  which  frequently  involves  the  cerebral  circulation. 
Contracted  kidney  and  arteriosclerosis  are  also  commonly  marked  by 
such  vascular  storms.  Insolation  produces  intense  cerebral  congestion, 
and  exposure  to  cold  has  a  similar  effect  by  driving  the  blood  from  sur- 
fece  to  center.  In  the  same  way  during  a  chill  the  central  organs  are 
li>7)eremic.     The  nitrites,  opium,  alcohol,  and  the  infections  of  typhoid, 
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pDeumoaia,  tetanus,  anil  many  fevers  prodiu  e  f?*^rebral  congestion.  This 
may  alone  be  the  eiiane  of  the  coiiviilsiuns  whieli  s(>  frec|Ui"ntly  mark  tlie 
onset  of  eruptive  ft-vers  in  eljiklri-ii.  TJie  .supj)rivssioii  tif  menstrual 
dischaiig^eiS  or  of  ehronie  hemurrhftidal  hlfe^Iiii^  uikI  prejssnre  on  the  aoita 
by  a  tunior  or  fmil  ueeuiinilati<in  raises  the  cerubml  blocKl-]>ressure. 
CarcUae  I'nmlitions  imiy  fimsi^  eerehrul  congest iun  by  ini|MHling  tfie 
venous  return  or  increasing  the  arterial  tension.  luflaniniations  al><*nt 
the  hesul  and  neck  and  in  tlie  tbrtiat  are  e(»rnmuuly  attended  by  ecrehral 
eiingestion.  Braiu-tumors  and  eontiuued  epiluptie  attacks  usually  csiuse 
.  iiicrea^>4j  eerebml  Nas^i'idarity. 

Symptoms. — Aenk  ctrchrai  mnf/rfiffon  of  a  markt^I  det^ree  usually 
ausea  intense  tlirol>biug  headache^  hazine^^  or  blurring  of  vision,  and 
sometimes  photupliobia*  It  souietinics  leads  to  vertip>,  ringin|j:  or 
thn>bhirig  in  tlie  ears,  a  tendency  to  somnolence^  aiid  if  sleep  ensues, 
frightful  dreams  aiv  likely  to  itisturb  it.  There  is  mental  depression 
and  im^paeity  for  thought. 

Acute  cerebral  congestion  in  a  r/ram/orm  occasionally  comes  (mi  tike 
an  ajK>p!eeti<'  stri>ke  and  furnishes  an  apoplecth'  rrpjlrnfrnt,  Tbe  ji^itient 
falls  inert,  imcouseious,  with  stertorous  respjnitiou,  relaxntiuu  of  the 
i-phiuctei^,  and  may  (lie.  He  usuidly  rec(wers,  however  Jn  a  day  or  two. 
Slight  paralytic  symptoms  lust  several  davs  longer  and  eventually  com- 
pletely disappejir.  All  gradations  of  cerebnd  congestive  attacks  are 
eneounterecl,  and,  as  above  indicated,  it  is  often  difficult  to  distingumh 
at  what  |>oint  they  become  pathulogieah 

In  gniity  easels  and  iu  various  clinMiie  iutoxiejUions  tiiere  is  a  tend- 
ency in  s*>me  to  ilelirium,  iu  iitliers  tu  convulsive  manitestatii>us,  tlnriug 
tlie  attiick  of  cerebral  hype  rem  iiu  These  motor  and  mental  excesses 
may  ri^^eh  epileptoid  and  maniai'td  stages. 

iyironlr  htfiMrttnkt  of  tbe  brain  is  usually  a  pa  it  t>f  orgiinic  disease  of 
that  organ  and  dtm^i^  not  here  call  lor  specisd  uieiUiou,  as  its  symptomatic 
value  is  eomnn)nly  ai»i>arent.  When  it  gives  rise  to  syuii>tom  gnaips  it 
is  l»y  exacerbation  in  the  form  of  acute  attacks. 

The  diagnosis  of  eerebnd  congestion  is  commonly  easy.  The  tV'i'l- 
ing  of  fullness  in  the  head^  the  injected  i-yt'i^,  the  flushed  face,  full  arter- 
ies, r^niekemMl  pulse,  contnicted  pu[*ils,  anil  the  increase  of  all  symptoms 
when  the  heml  is  lowertHl  are  suffieieutly  striking.  It  ib  often  very 
difficult,  howev'er,  to  distinguish  tbe  epilepiotd  and  ai>opleetiform  attacks 
frrmi  thos4.*  of  \mn^  epilepsy  and  gross  bniin-lesions  n-speetively.  In 
the  case  of  ap<iplectiform  attacks  iu  |det!ioric  individuals  l>ef*on^  tlie  age 
of  fifty,  especially  if  they  are  alcoholic  or  gouty,  the  pn^sumpti*»n  is  in 
favor  of  een*bml  amgestiou  anil  reservation  of  opinif»n  is  in  r»nh^r.  In 
epilcptifiimi  attacks  the  history  of  the  east*  will  almost  invariably  illumi- 
nate the  situation. 

The  symptom,  hyix'remia,  having  Ijeeu  deciphered,  it  remains  totmee 
it  to  its  profK^r  source,  and  to  this  treatment  is  directed.  Kepc^ated  cere- 
bral congestive  attacks  iu  elderly  pi-rsons  foiY^sliadow  cerebral  hemor- 
rhage and  softening.  In  |xiretie  ilcTuc^ntia  thry  are  likely  to  be  followed 
by  apttplectiform  attacks  and  a  rapid  clown  ward  cotirse.  In  other  in- 
stances their  signifiexmcc  is  strictly  R'lated  to  their  cause* 
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CEREBRAL  ARTERITIS. 

Immense  imjKjrtance  attaches  to  disease  of  tlie  cerebral  arteries,  not 
80  nmch  on  their  own  account  as  becjiuse  of  the  dire  consequences  of 
hemorrhage  and  softening  which  they  may  entail. 

Acute  arteritis  in  the  brain  may  follow  infectious  diseases,  such  as 
typhoid,  variohi,  diphtheria,  sc^arlet  fever,  measles,  and  puerperal  infec- 
tion. All  the  arterial  tunics  are  involved,  but  distinct  symptoms  do  not 
arise  unless  thnnnbosis  ensues.  Tliis  is  particularly  liable  to  occur,  as 
the  intima  is  often  much  thickened.  Tlie  arterial  inflammation  in  many 
instances  arises  first  in  tlie  vasa  va^sorum,  and  is  thence  propagated 
to  the  arterial  tnmks.  The  softening  that  ensues  may,  according  to 
Turner,  be  followtnl  by  cerebral  hemorrhage. 

Peri-arteritis  is  a  descriptive  term  applit^il  to  a  proliferating  affec- 
tion involving  the  external  arterial  coat  It  is  attended  by  diffuse  or 
circumscribed  thickenings  and  connective-tissue  increase.  The  periviis- 
cular  slieaths  of  the  cerebral  vessels  become  choked.  This,  taken  with 
the  weakened  arterial  wall,  favors  the  formation  of  saccular  dilatations. 
In  many  instances  the  cerebral  vess(»ls  become  beaded  with  minute  aneur- 
ysms, which  are  prone  to  develop  at  the  branching  points.  In  them- 
selves these  miliary  aucuryHniH  favor  rupture,  and  the  fatty  degeneration 
of  the  arterial  and  capillary  walls  increases  this  danger.  As  a  fact,  they 
are  the  almost  invariable  source  of  cerebral  hemorrhage,  and  can  usually 
be  found  by  carefully  washing  out  the  clot. 

P(»ri-arteritis  is  frcHjuently  caused  by,  or  at  least  assocn'ated  with, 
Bright's  disease.  It  may  be  inducwl  by  tulxTcular  infection,  which 
usually  invades  the  cranium  by  the  arterial  route.  It  is  a  concomitant 
of  the  involuti<m  of  advanced  years  and  of  arteriosclerosis.  Syphilis 
may  pnKlucc  it,  as  may  gout,  rheumatism,  and  alcohol.  Symptoms  are 
very  vague  and  indefinite^  or  absent,  until  hemorrhage  or  infarction  gives 
rise  to  plegic  disturbances.  The  condition  should  be  susjiected  in  chronic 
Bright's  disease  and  in  cases  showing  arterial  d^neration  elsewhere. 

Chronic  arteritis^  cUheroma,  e^ulartentis  defonnanaf  is  frequently 
found  in  the  large  cerebral  vessels,  particularly  those  at  the  base, 
and  especially  the  basilar.  The  atlieromatous  plaque  originates  in 
the  occlusion  or  inflammation  of  the  nutrient  artery,  or  vasa  vasorum. 
This  pnxluces  an  infarct  largely  confined  to  the  middle  tunic  of  the  ves- 
sel, and  the  fatty  degenemtion  that  ensues  is  eventually  replaced  by 
calcareous  dejxisits.  The  vessel  may  be  completely  encircled  by  such 
a  patch,  or  numerous  atheromatous  islands  may  be  found.  By  their 
coalescence  the  entire  arterj'  becomes  rigid  and  brittle.  At  first  the 
intima  covers  the  i)laques  snHX)thly,  but  it  is  prone  to  break  down,  leav- 
ing the  cah^areous  matter  exi>os(Hl  in  the  blood-stream.  This  frequently 
leads  to  lo«d  dciK)sit«  of  fibrin  from  the  blood,  which  may  cause  throm- 
botic closure  of  the  vessel  or  wiush  away  in  embolic  masses  or  particles, 
to  produce  disturbance  farther  along  the  course  of  the  arterial  current. 
In  the  same  way  calciireous  j)arti(4(^  may  l)e  cast  into  the  stream,  and, 
lodging  in  the  narrowing  channel,  cause  secondary  mischief.  An- 
other effect  of  atheroma  is  to  narrow  the  lumen  of  the  affected  vessel 
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through  the  thickening  of  its  walls  and  the  swelling  of  the  internal  coat 
Again,  bj'  weakening  the  vessel-wall,  atheroma  may  produce  dilata- 
tion and  lead  to  an  aneurysm.  The  small  arteries  arising  at  the  seat  of 
atheromatous  invasion  may  be  occluded,  though  the  parent  vessel  re- 
mains pervious.  Collateral  territories  are  thus  cut  off,  while  the  ulti- 
mate distribution  remains  active.  The  rigidity  and  brittleness  of  the 
arterj'  favor  rupture  and  hemorrhage. 

Atheroma  may  be  considered  as  a  purely  senile  condition  in  many 
cases,  a  part  of  the  involutionary  changes  of  the  organism  in  advanced 
years.  There  is  no  doubt  that  gout,  rheumatism,  great  muscular  strain- 
ing, overindulgence  in  alcohol,  lead  poisoning,  and  syphilis  are  addi- 
rional  causes.  Lancereaux  says  chronic  malarial  infection  may  cause 
atheroma.  Causes  are  frequently  combined  in  a  given  ease,  as  gout 
and  senility.  Atheroma,  though  usually  found  after  middle  life, 
has  been  noted  in  the  aorta  and  large  systemic  vessels  in  children  and 
even  in  infants. 

The  symptoms  of  atheroma  of  the  cerebral  vessels  are  usually  vague 
and  uncertain  until  thrombosis,  aneurysm,  or  hemorrhage  lias  been  added. 
It  may  be  reasonably  suspected  when  the  condition  in  the  heart,  aorta, 
and  palpable  systemic  arteries  indicates  its  generalized  distribution. 
Protracted  nosebleed  after  middle  life  is  generally  due  to  arterial  de- 
generation of  carotid  branches  in  the  nasal  spaces  and  a  rather  common 
forerunner  of  cerebral  arterial  accident.^  lesion  of  the  optic  chiasm 
by  bilateral  atheromatous  thickenings  of  the  carotids  pressing  ui)on  it 
has  been  noted.  Double  temporal  hemianopsia  may  thus  be  produced. 
The  formation  of  an  aneurysmal  tumor  gives  rise  to  its  own  localizing 
symptoms.  Resulting  hemorrhage  and  thrombosis  present  symptoms 
related  to  the  structures  that  are  injured  or  destroyed. 

The  treatment  of  atheroma  is  practically  the  same  as  that  of  arterio- 
sclerosis. 

Arteriosclerosis,  atieriocapUlary  fibrosis,  is  always  a  general- 
ized systemic  condition,  but  it  may  be  more  accentuated  in  certain 
bodily  organs  and  there  give  rise  to  local  symptom  groups.  Its  effect 
upon  cerebral  activity  is  most  important  According  to  Sansom,  the 
changes  brought  about  are  due  to  a  poison  circulating  in  the  blood,  which 
acts  upon  the  fibroid  elements  of  various  tissues,  but  preeminently  upon 
those  of  the  arterial  channels.  The  essential  histological  modification 
consists  of  a  fibroid  proliferation  or  fibrosis.  In  certain  locations  this 
acts  mechanically  to  strangulate  associated  structures,  as,  for  instance,  in 
the  arteries,  where  the  muscular  fibers  are  thus  invaded  and  even  dis- 
placed. The  walls  of  the  entire  arterial  system  become  thickened. 
This  may  be  due  :  (1)  To  thickening  of  the  internal  coat,  which  may  go 
on  to  the  complete  obliteration  of  small  vessels,  or  (2),  commencing  first 
in  the  external  wall,  the  disease  may  spread  inward,  usually  causing  at 
first  some  hypertrophy  of  the  muscular  coat,  or  (3)  the  fibrosis  may 
originate  outside  of  the  arterioles,  which  are  involved  secondarily  by 
extension  of  the  process  to  them.  The  various  initial  locations  of  the 
disease  seem  to  depend  upon  the  mode  of  the  poisonous  invasion.  In 
*K.  Kompe,  "Arch.  f.  Laiyngol.,"  1899. 
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one  instance  it  affects  the  intima  directly  from  the  blood-stream,  in 
another  the  outer  coat  from  the  perivascular  or  lymphatic  space,  and  in 
the  third  variety  the  fibrous  stnictures  of  parenchymatous  organs  are 
disturbed  through  the  lymph-channels.  AH  these  varieties  may  be 
found  in  the  same  case. 

This  condition  has  a  number  of  pathological  associations.  Atheroma 
is  present  in  about  one-half  the  cases.  Cardiac  hypertrophy  and  dilata- 
tion, hepatic  cirrhosis,  Bright's  disease,  asthma,  angina  pectoris,  and 
mitml  stenosis  are  frtnjuently  associated  and  due  to  identical  changes. 
The  effect  of  arteriosclerosis  is  to  diminish  the  arterial  caliber  and 
thereby  lessen  nutrition.  This  may  reach  a  complete  degree  and  in  the 
brain  give  rise  to  localized  anemia  and  softening. 

The  nature  of  the  poison  which  stimulates  the  fibroid  activity  i& 
obscure.  Ijoomis  says  the  "general  fibrosis  has  its  origin  in  a  fibroid 
diathesis  cither  hereditary  or  acquired,"  but  this  explains  nothing.  By 
some  writers  defective  elimination,  particularly  that  from  the  kidney,  is 
accused.  Arteriosclerosis  is  certainly  an  accompaniment  of  old  age  and 
is  a  fair  index  of  the  wear  and  tear  the  individual  has  undergone  and  of 


Fig.  84.— ArteritiR :  thickening  of  all  the  coats  (Delafleld). 


the  remaining  vital  cajmcity.  We  find  it  often  a  marked  family  charac- 
teristic. It  is  also  (;l('ar  that  chronic  intoxications  by  alcohol,  lead,  gout, 
rheumatism,  and  syphilis  favor  it  strongly.  Overeating,  repeated  nms- 
cular  strains,  and  int(».stinal,  renal,  muscular,  and  cutaneous  sluggishness 
count  for  something  in  its  causation. 

The  cerebral  ffipnipUrrrui  pr(Kluc^*d  by  arteriosclerosis  cover  a  wide 
range,  but  are  all  due  to  faults  of  bniin-nutrition.  They  embrace  those 
of  wMiility,  premature  senility,  and  (l(»genenitive  processes,  both  chronic 
and  a(»ute.  The  highest  and  most  delicate  brain-functions  are  likely  to 
be  first  affectt»d.  We,  therefore,  find  l(»ssened  mentality,  aphasia,  and 
monoplegias  or  mere  clumsiness  of  the  liands.  Paresthesias  are  very 
common.    Hemiplegic  and  diplegic  manifestations  are  observed.    At  first 
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these  symptoms  are  temporar}'  and  recurrent,  but  unless  the  arterial 
condition  improves,  they  tend  to  become  more  and  more  continuous 
and  permanent  Slight  attacks  of  hebetude  or  sleepiness  may  eventuate 
in  stupor,  coma,  and  even  in  death.  Jacksonian  and  generalized  con- 
vulsions, syncopic  attacks,  and  periods  of  mental  confusion  are  all  within 
the  range  of  this  protean  malady.  If  the  fibroid  change  occludes  a 
cerebral  vessel,  it  acts  like  a  thrombus,  to  which,  indeed,  it  often  leads, 
and  a  softened  infarct  results  in  permanent  loss  of  localized  brain- 
function.  Many  islands  of  softening  and  many  sclerotic  patches  may 
be  due  to  this  cause  and  present  multiple  symptoms.  Diffuse  sclerotic 
processes  in  the  cortex  are  associated  with  it,  and  it  imderlies  some 
of  the  cerebral  lesions  of  general  paresis  and  tabes.  Associated  nunor 
symptoms,  such  as  vertigo,  headache,  insomnia,  irritability,  lack  of  mental 
enei^  and  muscular  force,  and  the  craving  for  stimulants,  all  point  to 
the  lowered  nutrition  of  the  brain.  All  the  manifestations  of  cerebral 
arteriosclerosis  are  likely  to  come  at  first  in  gusts  and  waves. 

Symptoms. — ^The  physical  examination  of  a  case  of  arteriosclerosis 
usually  demonstrates  a  tortuous,  rigid,  frontal  artery,  sometimes  moving 
under  the  skin  in  a  vermicular  manner  at  each  pulse- wave.  The  cornea 
commonly  is  the  seat  of  a  marked  senile  arcus.  The  radials,  brachials, 
femorals,  and  all  palpable  arterial  trunks  are  tense  and  rigid.  The  pulse 
is  one  of  high  tension.  A  light  finger  imperfectly  detects  it,  but  it  seems 
to  increase  as  pressure  is  applied  and  can  hardly  be  obliterated.  The 
sphygmomanometer  gives  abnormally  high  readings.  There  is  usually 
an  enlarged,  laboring  heart,  and  often  roughened  valvular  sounds.  The 
second  sound  is  invariably  accentuated.  The  urine  is  likely  to  show  al- 
bumin and  the  formed  elements  that  mark  chronic  nephritis.  Often  the 
quantity  of  urea  is  scanty  or  markedly  deficient.  A  constipated  habit  is 
the  rule,  and  the  general  health  is  below  par.  In  less  advanced  cases  the 
general  indications  of  the  arterial  state  may  be  very  slight  and  yet  the 
cerebral  mischief  may  be  extensive.  This  is  especially  true  in  the  syphil- 
itic varieties.  The  same  processes  that  take  place  in  cerebral  structures 
affect  the  cord,  and  may,  and  often  do,  give  rise  to  organic  mischief,  fur- 
nishing the  basis  of  many  systematized  and  unsystematized  cord-lesions. 

The  treatment  of  arteriosclerosis  affecting  the  brain  must  be  under- 
taken at  an  early  stage  if  much  is  to  be  accomplished.  Toxic  causes,  if 
present,  must  l)e  eliminated.  Syphilis,  gout,  lead  poisoning,  alcohol- 
ism, renal,  pulmonary,  and  cardiac  conditions  must  receive  their 
appropriate  management.  The  arterial  sjxism  due  to  the  local  irri- 
tation of  the  muscular  tunic,  and  perhaps  also  to  uric  products  in 
the  circulation,  must  be  overcome.  To  relieve  the  spasm  the  nitrites, 
especially  nitroglycerin,  may  be  given  at  short  intervals.  Mercurials 
and  much  drinking  water  to  cleanse  the  intestines  and  stimulate  the 
kidneys  are  valuable  aids.  Alkaline  waters  such  as  Vichy  and  the  lithia 
waters  are  good.  Care  of  the  digestive  tract  and  of  the  diet  is  of  the  first 
importance.  All  excesses  must  cease.  A  simple,  easily  digested  regimen, 
with  a  very  limited  amount  of  red  meats,  starches,  and  sugars,  should 
be  ordered.  The  skin  should  be  kept  active  by  baths,  frictions,  and 
massage.  If  muscular  exercises  are  for  any  reason  contraindicated  or 
not  available,  massage  may  take  their  place.     An  outdoor  habit  should 
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be  cultivated,  and  change  of  scene  may  do  much  to  reduce  the  mental 
distress  and  vague  broodings.  Of  all  medicine  directed  toward  improv- 
ing the  arterial  condition  the  iodids  easily  hold  first  rank,  but  it  should 
be  remembered  that  the  potassium  salts  depress  the  heart's  action  and 
perhaps  add  to  the  arterial  sluggishness.  Sodium  iodid  is  much  to  be 
preferred  and  is  usually  better  tolerated.  This  should  be  given  in  doses 
of  from  five  to  twenty  grains  after  meals,  and  continued  for  months  and 
years,  with  short  intervals.  A  good  plan  is  to  order  the  iodid  discon- 
tinued during  every  fifth  week.  Tonics  are  almost  invariably  required. 
Arsenic  can  be  readily  given  with  the  iodid,  and  strj^chnin  is  perhaps 
the  best  aid  to  the  laboring  heart.  Avoid  digitalis  and  everything  else 
tliat  tends  to  increase  arterial  tension.  No  liarm  seems  to  come  from  the 
frequent  use  of  amyl  nitrite  or  trinitrin,  and  the  prompt,  though  tran- 
sient, relief  produced  is  often  very  gratifying,  besides  in  a  way  confirm- 
ing the  diagnosis. 

Under  such  a  plan  of  treatment,  aphasias,  mental  disturbance,  hemi- 
paresis,  and  many  other  symptoms  of  brain  disturbance  will  sometimes 
rapidly  clear  up  and,  if  not  cured,  remain  in  abeyance  for  years,  pro- 
vided moderation  in  all  things  be  the  rule  of  life.  The  prognosis, 
however,  should  be  guarded,  as  we  know  that  brain-cells  degenerate 
beyond  recovery  if  entirely  deprived  of  their  blood-supply  for  about 
fortv-eiglit  or,  at  tlie  most,  seventy-two  hours  at  a  time.  At  best  it  is 
evident  that  the  presence  of  arteriosclerosis  signifies  a  shortened  life-lease. 

SjTpllilitic  Arteritis. — It  is  now  generally  recognized  that  cere- 
bral arteritis  from  syphilitic  infection  may  be  a  comparatively  early 
manifestation  of  the  disease.  Ogilvie  shows  from  Naunyn's  statistics 
that  syphilitic  diseases  of  the  cerebrospinal  axis  present  the  greatest  pro- 
portion of  cases  during  the  first  year  following  the  initial  lesion,  but  they 
ihay  appear  even  after  a  score  of  years.  The  basilar,  carotids,  circle 
of  Willis,  and  large  cerebral  arteries  are  those  usually  implicated,  but 
smaller  brain-arteries  may  be  similarly  diseased.  The  specific  inflam- 
mation may  produce  a  peri-arteritis  and  ncKlular  plaques  that  look  some- 
thing like  those  of  atheroma,  or  it  may  invade  and  infiltrate  all  the 
arterial  walls  with  gummy  products,  commencing  either  as  an  endarter- 
itis or  a  peri-arteritis.  Long-standing  syphilitic  arteritis,  especially  of  the 
large  vessels  of  the  base,  produces  a  s(;lerous  degeneration  that  does  not 
calcify.  It  is  generally  circumscribed  in  small  patches,  causing  bulging 
of  the  internal  and  external  coats,  deforming  the  artery  and  altering  its 
capacity. 

Syphilitic  arteritis  leads  to  :  (1)  Obstruction  of  the  vessel  by  the  pro- 
duction of  thrombosis  or  by  an  obliterating  endarteritis ;  (2)  rupture 
and  hemorrhage,  and  (3)  aneurysm.  It  may  appear  at  any  age  and 
may  follow  inherited  syphilis  in  children  and  even  in  adults. 

The  most  prominent  indications  of  syphilitic  disease  of  the  cerebral 
arteries  are  the  prodromata.  Of  these  the  syphilitic  headache,  coming  on 
usually  toward  evening  and  lasting  until  midnight,  is  the  most  distinct- 
ive. Except  that  due  to  tumor,  it  is  the  most  intense  and  unmanage- 
able headache  with  which  the  physician  is  called  upon  to  deal.  Or- 
dinarily it  is  not  confined  to  any  portion  of  the  head,  but  is  described  as 
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being  somewhat  superficial,  unlikfH  the  deejj-seated  pain  of  tumor*  Un- 
less the  condition  is  now  ree^jguiztMi  or,  as  is  rarely  tlje  ease,  sponta- 
neoujftly  subsides,  disturbances  in  the  c'*>rtex  are  likely  to  appear,  marked 
by  paresthesias  and  loss  of  power  in  the  extremities  r>r  disturbanet'  of 
speech  and  the  special  senses.  After  vacillating  symptoms  of  this 
eharacter,  which  have  a  tendency  to  recur  at  intervals  of  a  few  days 
or  weeks,  an  apoplectic  stroke,  due  to  sudden  rupture  of  the  vessel , 
may  ensue,  or  a  eonij)letc  thrnnd»osis  lead  tu  cerebral  sortiiiiuo^.  When 
heiuorrhage  or  thmml^nsis  tiikes  place  tlie  headache  usually  ilisaijpetifs, 
or  sometimes  it  disa|)pears  a  few  days  befoiv  tlie  onset  of  serirms  resnlbs. 
The  symptoms  are  those  of  cortical  irritation  and  tlie  eventual  onset  of 
paralvsis  is  usual Iv  nut  niarke<l  hy  eompk'te  l(»ss  (»f  ctmseiimsness,  ex- 
ee[it  in  the  hemnrrbatri*'  fnriu,  and  et^nia  is  the  trrrat  exeepticjth  Apha- 
sia, facial  pamlysis,  ni*in<>|>leii;ia,  piuvsthetic  tiu^liu^^,  prect*<h'd  by  a  bis- 
tory  of  violent  heatiachc,  with  uoetunial  cxaeerbatiims,  struu^ly  iud!(*ate 
syphilitic  disease  of  the  cerebral  arteries^  even  in  tlie  abs4'ncc  of  any  liis- 
lor\'^  of  sf>ecifie  inf(M?tiou,  As  has  been  slmwu  liy  (Jhareut,  abiMist  invari- 
ably th<*re  is  some  <leixre(*  of  basilar  sypliibtic  meningitis  in  these  eases 
an«i  transient  or  permanent  distnrbauee  of  the  ocnlar  ap{Kiratus  is  often 
jiddtnl* 

According  to  Cbarrier  and  Klippel,  the  chief  j^roups  of  cerebml  numi- 
festations  of  syphilitic  disease  iff  the  arteries  are:  (1)  Apiplexy  ; 
(2)  |iaralysis  fnm*  obliterating  arterial  disease;  (3)  sli^rht  aphasia  and 
transitory  varyiui^  palsies,  and  (4)  intellectual  disturl>anee  somewliat 
gimilar  to  that  of  general  paresis.  Tlie  re  is  also  rtu^tin  to  snp|»ose  that 
it  is  the  true  thori<rh  remote  basis  of  t:;crienil  [laresis. 

The  treatment  frf  the  condition  sliould  hv  energetic  even  when  it  is 
diagnosi>d  early,  and  will  be  diseiLssiMl  at  lengtb  under  the  consideration 
of  General  Sy|>lulitie  Dist^ascs  of  the  Nervous  System. 

Acute  arterial  degenerations  of  an  amyloid  and  fatty  character 
affecting  the  cerelu-al  vessels  may  follow  numcrrjus  states  marked  bv 
various  systemic  udectitHis.  Only  in  vt^ry  rare  instances  dn  tliey  ^ive 
rise  to  marke<l  cerebral  symptojus«  and  these  are  usually  tjvcrsh allowed 
by  tJie  general  state.  Rupture  and  hemorrhage  or  thrombosis  and 
softening  may  be  due  to  thcni. 


CHAPTER  VT 

CQiEBRAL  HEMORRHAGE  AND  THE  HEMIPLEGIC 

STATE, 

Exci:PTi:sn  traumatic  cases,  lienmrrbage  into  the  substance  of  the 
brain  is  a  st»eondary  or  terminal  etlect  of  det^enerative  ur  inflamma- 
tory  disease  of  the  cerebral  bliMHl- vessels,  almost  invariably  of  the 
arteries.  Usually  of  eoniimratively  slight  serinnsness  in  itself,  the  re- 
sulting injury  or  destruction  of  important  liraiii-striictures  entails  per- 
manent disability   if   an    early   faUiiity   la    escapciL     All   parts  of  tlie 
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encephalon  are  subject  to  arterial  disease  and  resulting  hemorrhage,  but 
certain  locations  present  special  liabilities.  The  mod  frequent  sUe  is  in 
the  distribution  of  the  lenticulostriate  arteries  arising  directly  from  the 
trunk  of  the  middle  cerebral  and  supplying  the  basal  ganglia  and  their 
internal  and  external  capsules.  Of  these,  the  anterior  branch  is  the 
so-called  artery  of  cerebral  hemorrhage.  After  the  region  of  the  basal 
ganglia  and  capsules,  in  order  of  frequency  as  sites  of  cerebral  hemor- 
rhage, follow  the  centrum  ovale,  cortex,  cerebellum,  pons,  medulla,  crura, 
and  corpus  callosum.  So  commonly,  however,  does  hemorrhage  occur 
in  the  neighborhood  of  the  large  ganglia  that  a  somewhat  definite  clini- 
cal type  of  cerebral  hemorrhage  is  presented.  This  will  first  engage 
our  attention,  and  then  the  less  frequent  sorts  and  varieties,  all  of  which 
have  symptoms  in  common,  may  be  rapidly  sketched. 

Pathological  Anatomy. — Cerebml  hemorrhage  of  the  capsular 
variety  occurs  with  about  equal  frequency  on  tlie  two  sides  of  the  brain. 
The  quantity  of  blood  extravasated  depends  upon  two  factors,  (1)  the 
size  of  the  blood-vessel  and  (2)  the  arterial  pressure,  but  the  pres- 
sure is  much  the  more  important  of  the  two.  According  to  Wernicke 
"the  aiK)plectlc  or  traumatic  eflTect  is  equal  to  the  product  of  the 
amount  of  effused  l)l(K)d  into  the  s(piare  of  the  pressure  with  which 
it  is  extravasated."  Ordinarily  the  hemorrhage  commences  in  the  an- 
terior portion  of  the  lenticular  nucleus  and  separates  or  tears  through 
the  adjoining  structures,  invading  the  internal  capsule,  the  external  cap- 
sule, and  the  optic  tlialamus.  It  may  extend  upwanl  into  the  centrum 
ovale  or  tear  into  the  lateral  ventricle,  and  finally  break  through  into 
the  pial  spaces  at  the  base  near  the  optic  chiasm.  Very  exceptionally 
the  bUxxl  breaks  through  tlie  cortex  of  the  convexity,  but  ordinarily  it 
is  arrested  at  the  lower  surface  of  the  gray  matter. 

Recent  hemorrhages  show  a  coagulum  bathed  in  serum  and  non- 
adherent to  the  surface  of  the  hemorrhagic  pocket.  Aft«r  a  few  days 
the  scnim  is  relatively  increased,  the  coagulum  is  contracted,  and  is 
attached  to  the  adjoining  structures  by  fibrinous  trabeculee.  Absorption 
of  the  serum  then  follows.  The  clot  is  resorbed  in  jmrt,  and  finally 
only  an  ocherous  mass  remains,  made  up  of  blood-crystals,  pigment, 
and  fatty  detritus.  By  thickening  and  participation  of  the  surrounding 
brain  a  sort  of  cyst  is  formed.  If  it  is  small  and  its  walls  coapt, 
cicatrization  may  ensue.  Alx)ut  large  so-called  apoplectic  cysts  there  is 
usually  a  zone  of  degeneration  and  fatty  softening.  This  is  often  the 
seat  of  minute,  hemorrhages,  and  is  likely  to  undergo  inflanmiatory 
changes  or  by  infection  Ix^eome  purulent.  An  abscess  thus  results  in 
which,  sometimes,  the  partially  organized  hemorrhagic  clot  floats. 

Even  in  recent  hemorrhages  there  is  difficulty  in  determining  the 
origin  of  the  blood.  By  carefully  washing  away  the  clot  under  water 
miliary  aneurysms  are  almost  certain  to  be  found.  They  bead  the 
arterial  vessels  that  are  brought  to  light,  and  sometimes  one  is  fortunate 
enough  to  find  the  minute  sac  originally  niptured  and  still  containing 
a  fnjgment  of  organized  clot.  Other  vascular  lesions  that  occasionally 
give  rise  to  cerebral  hemorrhage  are  amyloid,  hyaline,  syphilitic,  and  fatty 
arterial  degenerations  and  acute  infective  arteritis.     In  ancient  cases 
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cicatrization  and  spmmling  degenerative  ckuigL^s  usually  obscure  the 
exact  voi^cular  fault. 

The  motor  tracLs  that  are  cot  hy  the  le^^iorl  jvrcsefit  a  deseeuding  de- 
geDeration  w h i c h  ex te nd s  d * > w ii vva rd  t lie  w  1 1 o  1  e  1  en g t li  o f  t h e  ne u m ii .  In 
the  cord  the  pyramidal  tracts  are  usually  Ijoth  imolved,  but  to  a  jirreater 
extent  on  tht^  side  upp)site  the  lesion.  Exeeptionally  in  rat^t^s  of  long 
standing?,  changt^s  in  tlie  upjMH'  motor  tract  entail  seeoridarv  disturbance 
on  the  lower  motor  and  trnpdie  iiearoii,  and  an  atnyotn^phie  iHuidition 
is  superadded,  with  corres|R)nding  degenenition  in  the  anterior  horns. 

Etiology. — In  any  giv€*n  ease  of  eerel)ral  hemorrhage  there  are, 
ordinarily,  a  iimnber  id'  eaiisiitive  eletnentb.  Almost  invariably  there  are 
(1)  high  arteinal  tciuium  and  (2)  lowered  arierial  rcM^ann;  Tlie  ttuises 
of  miliar^^  aneurysm  ai'e  much  the  same  as  those  of  rigid  arteries^ 
atheroma,  an<l  eardiae  hypeHi-oj^hy.  The  strongly  aetiiig  heart  drives 
the  blo<Ml-e<»lum!i  through  the  rigid  aorta  and  earotiib  and  its  full  ioree 
falls  ujK^n  the  arteries  arising  from  tlie  eirele  t»!'  WiNis*  These  are 
of  eompamtively  small  ralilH^r,  and,  not  having  outlets  by  atiast^jmosis, 
opjiose  a  dead  wall  of  iX'sistiinee  to  the  direefly  rtn-eivtHl  eardiac  impulse. 
8urrf»und(xt  in  turn  by  perivascular  spatn^s  Ami  not  supjxnled  by  firm 
jmrenchymatons  tissues,  their  walls  weakened  hy  age  tir  infection  and 
yielding  at  numerous  |wints  to  tlie  formation  of  saeeular  dilatations, 
arterial  rupture  naturally  follows. 

The  prediBposinef  causes  of  cerebral  hemorrlmge  are  tljose  that  pro- 
duce (»r  tend  to  pr<Hluce  tlte  primal  arterial  disnise.  Advunee<l  age, 
gout,  ak*obolisnu  rheumatism,  pbunbism,  anil  syphilis  are  <4nx)nic  statt^ 
favoring  it.  jiade  itifecfioit.^y  tending  to  prtMJuee  acute  arteritis  or 
amyloid  and  fatty  degenerations,  such  as  puer[)eral  infection,  diphtheria, 
scarlet  fever,  etc.,  are  po.^ibte  active  factors,  Whooplmj-vuvffh  in  chil- 
dren IS  an  ot^*(*asional  muse,  the  factors  of  strain,  infection  and  lowered 
lesistance  all  being  present.  An  undoubted  heridlkitif  iendmicy  to 
cerebral  hemorrhage  is  sometimes  encoyntere4l.  The  writer  is  familiar 
with  one  family  of  eleven  brothers  and  sisters,  nine  of  whom  have 
dieil  from  cerebral  apoplexy.  The  so-ca!lef1  apopbx*tic  habit  has  no 
signifiesmee  if  not  associate<l  with  other  predi.-pising  conditions.  The 
relation  of  age  to  cerebral  hemorrhage  is  an  imjHutant  one.  During 
the  first  year  of  life  it  is  relatively  fnH|uent,  and  drops  tlience  to  the  end 
of  the  first  decade,  <TOWers  states  that  a  pniportitm  of  l.H  to  ever^^  1000 
under  the  age  of  ten  have  snflercd  iroru  this  accident.  From  ten  to 
twenty-five  it  is  infrecjuent,  and  then  mpidly  mounts,  reaching  its  maxi- 
mum at  about  fifty-Hve,  thence  again  descending,  and  seldom  iK'curs  after 
8e%^enty-five  years  of  agiv.  The  male  hcx  shows  ctmsidenible  ])reix>niler* 
aQf^,  about  three  males  to  twt»  females  sufVciing  fmm  cerebral  hemor- 
rhage. This  is  due  to  their  grr^itcr  tendency  ii\  (excesses  and  incri-astnl 
liability  to  exposures.  Tem|ierat'e  climates  and  winter  montlb^  show  an 
excess  of  cases  over  the  opposite  conditions. 

Everything  which  induces  an  acceleratcHl  circulation  must  be  ranked 
as  an  inciting  cause.  All  physical,  metital,  ami  moral  nhoebiy  and 
all  intense  etnolions  may  had  to  cercl)ral  apoj»lexy  in  those  predisjiosed. 
Muscular   efforts^  coughing,   sneezing,  straining   at    stool,  coitiiSj    and 
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vomiting  have  induced  it.  Derangements  of  the  circulation  with  cardiac 
effort,  due  to  exposure  to  the  cold  or  from  a  cold  bath  or  a  bath  after  a 
full  meal,  have  served  to  rupture  the  diseased  artery.  In  the  Great  Lakes 
region  of  this  country  the  frequent  sudden  changes  in  barometric  pressure, 
attended  as  they  very  often  are  by  extraordinary  variations  in  atmos- 
pheric humidity  and  temperature,  constitute  a  menace,  if  they  do  not 
furnish  an  inciting  cause  of  cerebral  hemorrhage.  It  often  follows  a 
debauch. 

Symptoms. — The  onset  of  cerebral  hemorrhage  of  the  capsular 
variety  is  almost  invariably  abrupt,  and  constitutes  the  type  of  cerebral 
aiK)plexy  that  is  familiarly  and  properly  callwl  "  a  stroke."  In  very 
exceptional  cases  it  is  preceded  by  momentarj'  confusion,  vertigo,  un- 
easiness, or  other  vague  subjective  disturbance.  Most  of  the  alleged 
prodroniata  are  merely  symptomatic  of  the  arterial  condition  that  always 
prec<?des  the  stroke,  and  are  common  to  peri-arteritis  and  arteriosclerosis. 
A  hy|Kjrtrophied  heart,  rigid  artery,  and  high  arterial  tension,  a  con- 
tracted kidney  and  albuminuria,  with  or  witliout  formed  kidney  ele- 
ments, are  of  some  value  in  presaging  an  apoplectic  seizure  from 
cerebral  hemorrhage.  The  patient,  ordinarily,  is  stricken  down, 
and  in  the  foudroyant  cases  may  die  instantly.  If  walking,  he  falls 
heavily,  or  if  sitting,  reels  out  of  his  chair.  Consciousness  is  almost 
instantly  alK)lish<*d.  The  action  of  any  of  the  inciting  causes  named 
above  will  correspondingly  affect  the  opening  scene.  At  first  the  face 
is  pale,  the  pupils  contracted,  and  muscular  twitchings  or,  rarely,  active 
general  convulsions  may  occur.  There  may  be  considerable  motor 
restlessness  and  uneasiness  until  coma  becomes  profound. 

In  the  apopleotio  state  that  follows  the  patient  lies  inert,  uncon- 
sciom,  breathing  slowly  and  stertorously,  and  oflen  presenting  the 
Cheyne-Stokes  respiration.  The  face  is  mottled  or  even  deeply  con- 
gested, covered  with  perspiration,  and  expressionless.  The  half-o|)en 
eyes  present  sluggish  or  inactive  and  usually  contracted  pupils.  The 
conjunctiva  is  usually  congested  and  insensible,  and  the  palpebral  reflex 
is  wanting.  All  forms  of  sensibility  are  abolislied.  The  sphincters  are 
relaxed  and  the  limbs  limp.  There  is  usually  urinary  retention,  and 
overflow  occurs  later.  At  this  time  it  may  be  difficult  to  determine 
which  hemisphere  has  been  injured.  Sometimes,  by  careful  examina- 
tion, the  paralyzed  side  is  found  more  completely  relaxed  than  the  other, 
in  which,  perhaps,  some  slight  resistance  to  passive  movements  is  present, 
or  the  sound  limbs  when  raised  do  not  fall  so  heavily.  There  is  also, 
even  from  the  first,  a  tendency  for  the  patient  to  direct  his  face  and  eyes 
in  conjugate  deviation  to  the  side  of  the  brain  that  contains  the  hemor- 
rhage. This  indicates  muscular  paralysis  on  the  side  from  which  they 
are  turned.  This  deviation  must  not  be  of  the  spasmodic  sort,  which  has 
an  opposite  significance.  At  first  all  the  cutaneous  and  muscle  reflexes 
are  temporarily  increased,  but  immediately  subside  and  tend  to  dis- 
appear. Sometimes  they  show  most  diminution  on  the  paralyzed  side. 
The  toe-sign  of  Babinski  almost  invariably  develops  on  the  affected  side 
within  a  few  hours,  even  within  a  few  minutes,  and  persists  indefinitely. 
The  comatose  condition  either  deepens  into  death  or  passes  off. 

After  a  variable  period  of  hours  or  even  days  the  coma,  in  cases  not 
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iiately  fatal,  gradually  3'iekls  to  torpor,  in  whkli  the  put  lent  can 

partially  rouseit  by  .strong  and  cjs]>erialiy  by  piiinful  stimulation.     He 

f  pushes  awa3'  the  pinching  fingers  of  the  examiner,  mutters  a  little,  takes  a 

Jeep,  quick  inspiration,  or  other\dse   manifets  disoomfort.     Tfit-n  he 

L bears  loud  voiee-sonntls,  and   liiially   shi>\vs,   l>y  tiieial    (xprtssimi   and 

fmttemptsat  si|>eeeli,  Tliat  he  liibi  reuiiiiiHl  partial  eoiisciunsiRv^s*      li^  undis- 

turbed,  lie  relapses  into  i^itertorou.^  sleep,  anil  the  expired  air  |mtlsout  the 

fiabby  eheek  of  the  pandyztnl  ^ide  ot*  the  t'at-e  aii<l  eseaprs  thrtviiirh  the 

angle  of  the  nioiitli  on  that  t^ide.     Fiually  eontseioiignesis  is  re^tfu'tnl. 

Shortly  after  thr  strt»ke  the  rretal  fcmjttrfttn/r  is  sliLfhtly  lowen^d,  but 
i&  likely  to  rise  a  little  ahuvr  normal  at't*T  a  day  r*r  two.  In  all  cases 
after  a  few  hours  the  tempemttire  wilt  1k^  iound  hiirher  «m  the  side  from 
which  the  eyes  are  avert '?d — that  is,  on  tlie  p«i ralyzetl  side^ — than  on  the 
other.  This  is  true  i»f  the  motith,  fiiee,  trunk,  and  extrendtii-s^  and  the 
^difference  amounts  ttilrom  1'^  to  2"^'  F.  At  the  same  time  this  warmer, 
I  paralyzed  side  often  shows  inen^>se4l  jK^rsjiiration,  and  usually  an  in- 
tensified re<Iness  and  eongt^stion  as  conijiareil  with  the  othur. 

The  motor  loss  in  this  variety  of  een^hral  hemorrhage  is  hemiplegie. 
After  eonseiousness   has  partly  returned  its  distribution  eun  be  plainly 


Wi§.  B>»— Biglii  kienilpari»t.i  with  AaiRioiiis  in  hand.    1,  Ordlnflry  ^xpreJUiiDn  ;  'i,  spusiiiodie  ioroluBl^ry 
laugliter,  Abowing  btlatt^nl  AcUon  of  fucinl  uiU!K-lt«. 

determined.  Usually  tlie  arm  is  nnich  more  atfeett^  than  the  leg,  and 
the  dee  shows  ^reat  variations  of  implieation  in  diflerent  eases.  In  some 
it  is  scareely  afleetetL  As  a  rule,  the  distal  j>ortion  of  the  limb  is  much 
raore  affected  than  the  p4jrtirjn  ne^ir  tlie  trunk.  The  hand  thus  sutlern 
pn>portionately  more  than  the  arm  or  shoulder;  the  foot  than  tlie  tlii|LdK 
The  niuseles  of  the  tnink,  being  paired  and  tally  represented  bilaterally 
in  the  cortex,  do  not  show  much  one-sided  K»ss  of  |>ower.  A  careful 
examination  will,  however,  detect  reducetl  respiratory  excursions  on  the 
iiiilsied  side  in  tnrc(*<l  respiratorv'  mt>vements,  and  unilateral  weakness  iii 
the  aeti5  of  snet^zinjr,  ei inching,  etc.*  Tlie  ///c/<f/  (h^tpmniinf  others  several 
important  and  signihesiiii  peculiarities.  Excejjt  in  the  rarest  instances  it 
is  only  the  lower  half  of  the  faeial-nerve  distribution  that  is  nnieh  iui- 
minHl.  The  tVontal  and  orbicular  retrions  show  but  tittle  lack  of  |M>wer; 
the  brows  are  raised,  the  eves  cliise  and  oj>en  nearly  as  well  as  ever,  but 
a  ^lig^ht  uuilalenil  paretic*  detect  is  certainly  present  as  a  nde.  In  the 
lower  face  the  lack  of  museidar  power  and  tone  allows  the  mouth,  chiu, 
*  Sicaiil^  "Arch,  de  Neurolog./'  Dec,,  1899. 
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and  even  the  nose  to  deviate  to  the  sound  side.  All  voluntainf  attempts 
to  use  the  labial,  nasal,  and  zygomatic  muscles  increase  the  deformity, 
but  usually  in  emotional  expression,  as  in  laughing  or  weeping,  the  lack 
of  symmetry  tends  to  disappear  (Fig.  85).  Only  when  the  basal 
ganglia,  and  particularly  the  thalamus,  are  seriously  invaded  by  the 
hemorrhage  do  emotional  expressions  also  intensify  the  one-sidedness. 
Even  then  the  retention  of  power  in  the  upper  half  of  the  fiice  distin- 
guishes this  palsy  from  that  of  disease  of  the  seventh  nerve.  The 
conjugate  deviation  of  head  and  eyes  passes  away  as  consciousness 
returns,  but  the  tongxie  when  protruded  turns  strongly  to  the  paralyzed 
side,  owing  to  the  weakness  in  the  corresponding  genioglossus.  With 
the  tongue  protruded  the  patient  can  not  move  its  tip  across  the  median 
line  toward  the  sound  side.  This  lack  of  muscular  power  in  the  tongue 
and  lips  tends  to  muffle  and  thicken  the  speei^h,  which  may  even  become 
nasal,  as  the  soft  palate  shares  in  the  muscular  weakening  and  droops 
on  the  paralyzed  side.  Aphasia  is  not  ordinarily  produced  by  capsular 
hemorrhage.  In  exceptional  cases  the  lesion  implicates  the  cortioo- 
peduncular  speech-tracts,  producing  a  variety  of  motor  aphasia  marked 
largely  by  ataxic  cx)ntrol  of  the  muscles  of  speech-production. 

Sensory  Disturbances. — As  consciousness  returns  after  tlie  stroke, 
ordinarily  the  complete  cutaneous  insensibility  disappears.  Only  in 
those  cases  in  which  the  lesion  destroys  the  sensory  pathway  in  the  pos- 
terior third  of  the  posterior  limb  of  the  capsule  do  we  have  persistent 
hemianesthema  corresponding  to  the  hemiplegia.  This  identical  anesthetic 
field  is  sometimes  encountered  in  hysteria,  which  may  indeed  be  induced 
by  the  shock  of  a  cerebral  hemorrhage  as  well  as  by  any  other  accident, 
and  may  give  rise  to  a  perplexing  combination.  Close  scrutiny  for 
other  evidence  of  antecedent  hysteria  should  be  made  in  all  such  cases. 
The  sensory  disturbance  in  the  limbs  is  usually  more  pronounced  toward 
their  distal  extremities,  where  the  paralysis  is  also  always  most  marked 
and  persistent.  Hemianopsia  is  frequently  present  immediately  afi^r  the 
stroke,  but  usually  passes  away  in  a  few  days  with  the  other  sensory 
disturbances.  When  the  visual  path  at  the  sensory  crossway  is  injured, 
hemianopsia  persists.  Even  when  the  patient  is  still  inclined  to  stupor  it 
may  be  detected  by  bringing  the  fingers  into  the  visual  field  first  from  one 
and  then  from  the  opposite  side.  Disturbance  of  other  special  senses  is  sub- 
ject to  the  same  rule.  Often  there  is  considerable  pain  and  sensitiveness 
in  the  paralyzed  limbs.  Severe  headaches  and  vertigo  are  uncommon 
until  the  hemiplegic  state  is  established,  and  even  then  they  are  rare. 

Trophic  disturbance  in  the  early  days  aft«r  cerebral  hemorrhage  is 
rare.  An  acute  bedsore  sometimes  appears  over  the  buttock  of  the 
paralyzed  side,  and  in  a  few  days,  almost  in  a  few  hours,  attains  large 
dimensions.  Such  cases  almost  invariably  soon  terminate  in  death. 
Rapid  emaciation  and  even  rapid  fattening  are  encountered  at  times. 
Disturbance  of  the  medullary  nuclei  probably  accounts  for  temporary 
albuminuria  and  glycosuria,  which  are  incidentally  observed  in  some 
cases.  To  the  same  source  some  attribute  the  rare  gastric  and  intestinal 
hemorrhages.  Occasionally  a  large  joint  on  the  palsied  side,  notably  the 
shoulder,  may  develop  an  acute  artlirUis,  and  all  the  articulations  of  the 
paralyzed  limbs  are  later  on  inclined  to  rigidity  out  of  proportion  to 
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their  disuse.  After  the  first  week  a  rapid  elevation  of  temperature  is 
sometimes  produced  by  the  development  of  an  infectious  cerebritia  about 
the  hemorrhagic  focus.     It  usually  ends  fatally. 

The  hemiplefiric  state  finds  its  prototype  in  the  cases  that  survive 
the  stroke  of  cerebral  hemorrhage.  It  must  not  be  overlooked  that 
it  is  a  sequence  common  to  many  cerebral  and  spinal  lesions,  and  is 
associated  with  some  neuroses.  It  may  follow  :  (1)  Traumatic  lesions 
of  the  brain  and  cord  ;  (2)  meningeal  lesions  due  to  hemorrhage,  inflam- 
mation, syphilis,  and  tuberculosis ;  (3)  cerebral  lesions  due  to  hemor- 
rhage, softening,  tumors,  abscesses,  and  sclerosis;  (4)  cerebrospinal 
lesions  of  tabes,  multiple  sclerosis,  and  general  paralysis  of  the  insane. 
It  may  be  due  originally  to:  (1)  Intoxication  by  uremia,  diabetes, 
alcohol,  lead,  mercury,  and  some  carbon  compounds ;  (2)  infections  from 
pneumonia,  malaria,  typhoid  fever,  puerperal  fever,  eruptive  fevers, 
diphtheria,  influenza,  syphilis,  and  tuberculosis;  (3)  it  marks  some 
eases  of  chorea,  hysteria,  and  paralysis  agitans. 

In  cerebral  hemorrhage,  if  death  does  not  occur  during  the  first  three 
weeks,  improvement  in  the  paralytic  features  uniformly  appears  and 
is  progressive  for  several  months.  Finally,  all  gradations  are  encoun- 
tered, from  the  slightest  paresis  to  complete  hemiparalysis.  In  a  well- 
marked  case,  in  which  at  first  the  hemiplegia  is  complete,  we  may  ex- 
pect some  return  of  voluntary  motion  after  ten  or  fifteen  days.  The 
lower  extremity  first  shows  improvement,  and  is  followed  by  the  face  and 
later  by  the  upper  extremity.  In  six  to  eight  weeks  the  patient  may 
stand  and  perhaps  with  much  aid  walk  a  little.  During  this  time  a  not- 
able change  has  appeared  in  the  reflexes  and  the  tone  of  the  paralyzed 
muscles  is  greatly  altered.  At  first  the  reflexes  are  abolished  or  greatly 
diminished  and  the  muscles  hang  limp  and  flabby  from  the  bones.  Grad- 
ually the  reflexes  increase  and  become  exaggerated.  Transient  stifliiess 
and  rigidity  are  then  found  in  the  limbs.  Ankle-clonus,  rectus-clonus, 
and  even  wrist-clonus  appear,  and  with  the  tenijwrary  rigidities  fore- 
shadow the  later  contractures.  The  increase  in  myotatic  irritability  may 
be  expected  to  appear  during  the  third  week,  and  is  always  present  sooner 
or  later,  if  the  motor  pathway  in  the  brain  is  injured  by  the  hemorrhage. 
Introduced  by  the  myotatic  irritability,  clonus,  and  the  fleeting  attacks 
of  rigidity,  the  period  of  late  contractures  is  established  from  one  to  four 
months  after  the  stroke.  In  very  rare  cases  it  is  never  fully  developed, 
and  in  other  rare  cases,  owing  to  secondary'  changes  in  the  tropliic  cen- 
ters of  the  cord,  it  disappears  after  being  well  marked  for  years  and 
muscular  atrophy  develops,  but  the  rule  is  that  once  present  it  is  pro- 
gressive for  a  time  and  then  permanently  remains.  Under  the  action 
of  this  contracture  the  limbs  assume  characteristic  rigid  attitudes  that 
constitute  great  deformities.  It  sometimes  strongly  involves  the  face, 
which  is  then  drawn  to  the  aflected  side  and  gives  to  the  sound  side  a 
false  appearance  of  weakness. 

In  the  upper  extremity  the  flexors  predominate  to  draw  the  digits 
into  the  palm  of  the  hand,  to  flex  the  wrist,  to  pronate  the  forearm, 
*"^^^  ^^  ^'^^  elbow  at  an  angle.  The  extremity  is  usually  held  close 
to  the  chest    In  these  vicious  positions  the  joints  become  practically 
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soldered.  After  the  case  is  somewhat  chronic,  if  the  fingers  or  wrist 
are  extended,  they  fairly  snap  back  to  their  flexed  positions,  and  the 
tightly  clenched  fingers  may  cause  trophic  lesions  in  the  palm.  In  cases 
of  long  standing,  probably  both  from  the  enforced  inactivity  and  trophic 
disturbance,  the  range  of  joint  movements  is  considerably  limited  irre- 
spective of  the  muscular  contracture,  and  sometimes  this  appears  early. 


Fig.  86.— CoDtractured  poBitions  in  bemiplegic  haDd. 

In  the  lower  extremity  extension  prev-ails.  The  knee  is  held  quite  rigidly 
extended  and  there  is  a  tendency  to  equinovarus,  so  that  the  foot  rolls 
over  on  its  outer  border.  These  are  the  usual  contractures,  and  give  to 
the  patient  an  attitude  and  a  gait  that  are  distinctive.  It  will  be  re- 
called that  the  distal  portions  of  the  extremities  are  most  aflTected,  and 


Fig.  87. — ^The  beniipleKic  gait.    1  and  2,  Advniu-itig  ilie  licmiploKic  leg  in  a  circio  from  the  hip;  8,  bear 
iug  weight  on  paretic  leg  and  cane  while  advancing  sound  limb. 


now,  rigidly  fixed  by  the  contractures,  they  are  moved  en  manse  by  the 
muscles  of  the  ju'lvic  and  shoulder  girdles.  In  '(calking  the  rigid  lower 
extremity  is  used  somcwlmt  as  a  ]k»^-1(»^.  The  Ixxly-weight  is  carried  on 
the  sound  limb, over  which  the  trunk  inclines  outwardly,  and  by  lK)dy  and 
pelvic  movements  the  paretic  lower  limb  is  swung  forward,  the  drag- 
ging toe  describing  an  arc-like  course  around  the  heel  of  the  sound  side. 
Then  upon  the  paralyzed  limb,  often  trembling  with  clonic  action,  as 
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upon  a  stilt,  the  next  step  is  taken  by  the  sound  side,  aidetJ  usually  by 
a  cane  or  cratch* 

A  marked  minitrity  of  oases  show  a  ty]>e  of  extension  in  the  tipi>er 
extremity,  which  is  most  proTKJunced  at  the  elbow.  The  I'nnh  h  held 
rigidly  by  the  ^ide  of  ttie  body.  Tlie  wrist  mid  fiiijL,rers  may,  though 
very  mrely,  als<3  be  extended,  and  the  Hupinjitors  may  overlnihinee  the 
pronators.  Again,  flexion  may  predominate  in  the  lower  limb,  or  exten- 
gion  may  be  present  in  the  upper  mid  tlexion  in  the  hnver  linibj  <*r 
ditt'frent  segment.^  of  tlie  same  limb  may  show  opjiosite  euiHlilicms  as  to 
flexion  and  extension.  This  late  riptlity  may  n*nder  it  imjwissible  to 
demunstmte  the  mimde  rcjlexes^  which,  nevertheless,  are  grt*atly  exag- 
gerated. The  toe-sign  is  usually  present  and  readily  elieited.  Like 
the  myotaric  irritability,  the  late  eontractiires  are  due  to  the  descending 
degtmerative  proeesses  in  tlie  motor  traets. 

The  paralyzed  liriilis  show  niark<-<l  an-uhtorif  fHsfnrhaua\  They  are 
at  first  re<ldened  and  eyanost^I.  The  blaiiehetl  sjMit  eausetl  by  finger- 
pressure  only  shnvly  (h"sap|>tmrs.  Scmietimes  tliey  are  smlden  with  per- 
spiration and  show  e]»it!ielial  variations,  tMthcr  hy  inenase  ^^T  mrav  often 
by  deerexL^*  of  growth  in  tlio  nails,  hairs,  and  rpiderinis.  They  are  ei^hl 
later  on,  and  their  temperature  is  re^lueed  several  degrLHvs  as  eumpartMj 
with  the  sound  side.  At  times  there  is  nuirked  edema,  wbieii  may  (.^une 
on  very  early  in  the  ease,  and  is  attributable  to  the  muscubir  inar-tivity,  with 
lymph-stasis,  and  frequently  is  associate<l  with  a  kidney  or  cardiac  lesion. 

A  phenomenon  is  often  noticed  by  huniiplegies  that  gives  rise  to 
felse  hope  of  returning  voluntar}'  moviniK'nt  in  the  pandyze<l  hml>s. 
S*>metijnes  without  volition  the  ixaralytie  hand  may  open  or  the  leg 
draw  up.  These  movements  are  jKTliaps  aiudrigims  to  the  constant 
idfidoul  fcaiares  that  devrln|j  in  some  eases.  The  ( titire  upper  extrem- 
ity', <*ver  w*hieh  the  patient  has  practically  no  control,  niny  execute  such 
movements  as  raising  itself  over  the  l»ead  in  txmjnnction  with  the  other 
aimi  in  yawning,  stretch iug,  or  otlier  instinetive  act.  These  aiwoekfft'fi 
vtovrmentM  pntbably  result  fnun  the  lalaterality  of  their  cortical  re]jrcs<'n- 
tatinn.  Again,  if  t!ie  hemijjlegie  attempts  U*  write  with  the  sound  hniirl, 
provided  it  is  the  one  not  furmerly  used  for  that  ]nirposc,  the  |Kiralyzed 
hand  may  sometimes  be  seen  to  ibiplic*atc  the  motions  of  the  one  volun- 
tnrily  uskK  Kight-sidcd  bi'ndph  gics  who  arc  at  t!ie  same  time  right- 
hamh>d,  in  attt^mpting  to  write  witli  tlie  let*t  luiiid  sometimes  prrKluee 
frtOTor  trrtiing^  which  is  practically  the  nnrioal  na^tbod  fur  left-handed 
todividuals. 

On  thi  Htmuff  Kiffc  there  are  also  marked  disturbances.  The  reflexes  are 
exaggerated  and  even  contracture  may  develop.  Tlir  inusetdar  streiiL'^tli 
11*  rtduced  tVoin  H)  to  5n  p*'r  cent.     IncofirdinaticHi  may  be  pn>noune(tL 

Complications, — Tlic  hemiplegie  state  often  presents  Hmmti^  ritm- 
pfktidotti*,  8td»jectively  these*  consist  in  piirestliesias,  such  as  feelings 
of  hejiviness,  dragging,  and  formicj^tiiHK  Stmu  timt^s  the  limbs  seem  to 
the  jiatient  to  be  entirely  gone;  others  complain  of  ithantom  or  adtH- 
tional  limbs.  According  tVi  von  Rechterew,^  lesions  in  tlie  neigbborhorkl  of 
the  lenticular  nucleus  are  prone  to  produce  this  symptom,  which  !ie 
names  |jseudomelia  paresthetica.  Objectively  we  may  have  liemian- 
1  '"  Neurolog,  Centraib./'  Sept.  1,  1905. 
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esthesia  if  the  sensory  portion  of  the  capsule  is  injured,  and  the  other 
sensory  disturbances  of  injury  to  the  great  crossway  may  be  added. 

A  wide  range  of  posthemiplegic  motor  complications  are  encountered. 
We  find  rhythmical  tremors,  as  in  hemiparalysis  agitans,  or  the  mten- 
tional  variety  of  tremor,  as  in  multiple  sclerosis  of  limited  distribution. 
Irregular  movements,  like  those  of  chorea,  ataxia,  and  athetosis,  are 
quite  common  on  the  affected  side.  When  they  result  from  bilateral 
cerebral  lesions,  great  diagnostic  difficulties  are  presented.  The  pro- 
duction of  all  these  posthemiplegic  motor  symptoms  requires  that  the 
paralysis  should  not  be  complete,  and  their  presence  implies  a  condition 
of  irritation  somewhere  in  the  path  of  the  ui)per  motor  neuron.  This 
is  usually  furnished  by  lesions  in  the  region  of  the  basal  ganglia,  especially 
those  affecting  the  optic  thalamus  and  impinging  upon  the  capsular  fibers. 

Among  the  trophic  complications,  in  addition  to  the  early,  acute  bed- 
sore, the  jMiralyzed  side  may  present  indolent  ulcerations  over  the 
sacrum,  elbow,  or  heel.  The  amyotrojMc  disturbance  already  mentioned 
may  conu^  on  within  a  few  days  of  the  stroke,  or  may  appear  late  in 
the  hemiplegic  historj^  and,  in  either  event,  must  be  attributed  to  inter- 
ference with  the  trophic  control  of  the  anterior  horns.  The  electrical 
reactions  then  var}^  from  those  of  simple  quantitative  changes  to  the  re- 
action of  degeneration.  This  nuiscular  wasting  is  most  common  in  the 
upper  extremity,  and,  when  appearing  early  in  the  case,  is  of  ominous 
im})ort.  The  skin,  hair,  nails,  and  fatty  <lermiil  layers  may  be  increased 
or  more  rarely  diminishcHl  in  the  panilyzed  limbs. 

It  would  also  seem  that  dynamic,  if  not  actual,  changes  in  the  an- 
terior horns  nuist  be  accountable  for  the  occasional  acute  hypetirophic 
neuritis  that  develoi)s  in  the  ])aralyz(»d  limbs  in  the  early  days  afler  the 
illness,  and  for  the  acute  arihropathic  affections  that  also  appear  at  that 
time.  These  are  sometimes  associat(»d.  The  diseased  joints  suggest 
rheumatism.  They  are  inflamed,  painful,  hot.  The  joint-surfaces  and 
synovial  organs  rapidly  disintegrate,  and  present  practically  the  same 
condition  as  the  arthropathies  of  tabes.  When  appearing  early  this 
joint  affection  is  of  bad  import,  like  the  acute  decubitus  and  early 
amyotrophy. 

Hemiplegia  from  the  ordinary  capsular  hemorrhage  does  not  neces- 
sarily disturi)  the  viimL  In  the  old  it  may  precipitate  the  mental  de- 
terioration of  senility,  and  it  may  be  follow tnl  by  organic  dementia. 

The  course  of  cerebral  hemorrhage  of  the  common  type  may 
present  mnny  variations.  Death  may  occur  almost  instantly,  but  this 
is  exceptional,  and  usually  the  Result  of  iiumdation  of  the  ventricles. 
Death  may  occur  during  the  coma  from  the  great  size  of  the  clot 
and  the  exhaustion  of  the  patient.  After  coma  has  disappeared  and 
before  contracture  has  (lovelo|)ed,  death  may  result  from  cerebritis 
arising  from  infection  of  the  clot.  During  this  early  period  pneumonia, 
oft(»n  caused  by  the  aspiration  of  f(M)d  or  drink,  sometimes  carries  off 
the  patient.  A  succession  of  h(»morrhages  taking  place  at  short  inter- 
vals, one  apoplectic  phase  succee<ling  another,  are  nearly  always  fatal. 
After  the  initial  stroke,  and  usually  before  the  termination  of  the  coma, 
there  may  l)e  a  sudden  increase  in  all  the  symptoms.  The  breathing 
becomes  rapid,  irregular,  stertorous,  the  unconsciousness  more  profound. 
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The  reflexes,  if  partly  present,  are  entirely  lost,  i\m\  fetanie  spasms  or 
eon\njIsioris  appear  on  the  paralyzed  side.  The  temperaliue  iKJunds 
upward  and  the  case  terminates  fatal ly  \n  a  few  liours,  or  in  a  day  or  two. 
These  symptoms  are  due  to  the  hemnrrhage  bursting  into  the  ventrieles. 
If  the  fourth  vi-ntriele  is  in\'a*led,  nystagnins  apjiears  ami  drath  pnmiptly 
follow^!.  In  the  sii-ealled  iuffntreHveitt  itpoplexi^  the  hrniurrfiai:;r  lie^ins 
without  marked  stroke,  and,  stradiiy  eontinuin^,  pr(Khu'e>  tin-  iqw^jih^^tic 
state  in  the  course  of  a  day  or  two,  iinally  inundating  the  v^eiitriek's  and 
lemiinating  fatally. 

Recoveries  from  eeivliral  hemorrhage  are  wwi  rare,  anil  in  the 
majoritv  of  eases  tlie  l»erui[)li'gi(*  state  is  reached  and  tlie  stiige  of  eon- 
traetnrt^  is  deveh>jK'd*  Very  ex(M'jiti<inally  ttie  liemiphgia  prarlieally 
ciisap{)ean!$.  Tins  is  only  pFssihle  when  tlur  hemorrhage  has  alleetnl  the 
capisular  tracts  by  pressnre  witliont  prixhieing  rupture  of  their  fibers, 
and  then  the  clot  is  n«ieessirily  small.  As  the  greatest  mrity  the  re- 
covery mav  be  so  CNimplete  tluit  no  trace  of  the  tVjrmer  jiidsy  t*an  be 
discovered  l»y  ehnjeal  examinatitai. 

Clinical  Forms^ — Cerehnd  hemorrhage  ]>resents  a  mnnber  ul"  clini- 
cal f<»rms,  the  most  usual  of  wliich  has  W-en  the  liasis  (>f  tlie  preee<ling 
des4^ription.  Vanati^ tns  in  lyealizatiuii  and  in  the  amuunt  of  ex- 
travasated  bh^^d  endlessly  nKxtify  the  tytK'.  Within  tln^  iield  of  the 
lenti(*uli»striute  aiterit^  a  very  small  liemurrhage  nniy  pnwhiee  a  partial 
hemiplegia  <»r  a  rnonojilegia,  though  this  is  a  rare  fi»rni.  Vkv  have  tlie 
«x*casional  furni  i>f  hemiplegia  with  hemiehorea,  or  hemiataxia^  or  hemi- 
Hthetosis,  There  is  tlie  form  of  lieniiph-gia  with  liemianestliesia  and 
another  in  which  hemic  ho rea  and  heininneslhesia  are  eoinbined*  A  mre 
form  c*onsists  uf  a  facial  monojilegia  with  hemianesthesia,  and  a  form 
pres<*nting  hemianesthesia  antl  motor  afihasia  has  lieen  notetl,  Ilenior- 
rliage  into  tlie  posterior  lobes  of  the  i^rain  is  attended  Ijv  the  apoplectic 
onset  or  insult  and  leaves  visual  or  aplmsic  remnants  if  it  involves  the 
corresp<:>nding  radiations  and  pathways.  In  the  anterior  hilies  and  in  a 
large  portion  of  the  centrum  ovale  a  considernljle  hemorrhage  may  take 
place  without  pro<lueing  lasting  symptoms*  In  these  hernorrhages  i*e- 
mote  frfim  the  eapsule  heitiiplegie  symptoms  are  sometimes  present  at 
first  and  then  disiipjK^ar  as  the  trauinatit*  elfect  of  the  apoplexy  subsides. 
Primarv'  i^ortical  hemorrhage  is  exceptiiMially  eneountenHl.  The  elot  is 
usually  small,  owing  to  the  small  caliber  of  the  cortic^il  aileries  ;  the 
gtrrpke,  therefore,  is  slight  or  absent,  but  stupor  ami  semieonm  may  Iw 
present.  The  symptoms  prtMlucitl  an*  those  ttf  an  irritant  lesion.  If  it 
occurs  in  the  motor  zone,  re|>eated  limited  t^^mvulsions  of  a  Jaeksonian 
tj'pe  are  likely  to  ix'cnr  anrl  may  l>eeonie  general  ivied.  Hemorrliages 
into  the  pons  and  mi'<lolla,  if  not  immetlintely  fatal,  give  rise  to  hM'al- 
izing  symptoms  and  cmuial-iierve  disonlers  that  have  tilreiidy  been  dis- 
cussed, in  chiding  the  nnmerons  erosse<l  pandyses. 

Cerebellar  hemorrhage  usually  presents  a  very  sudden  onset,  but 
there  is  corrt'spondingly  nnich  less  tlisturbance  of  the  miml  and  con- 
sciousness  than  fK»curs  in  the  ci;rebral  variety.  The  patient  falls, 
vomit>5,  and  ex|K'riences  intense  vertigo.  Attempts  to  sit  or  stand 
grreatly  increas4i  the  vertigo  and  vomiting  and  may  render  the  horizontal 
attitude  obligatory.    If  the  lesion  apprmiclies  the  middle  peduncle,  forced 
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movements  or  rigid  positions  may  be  induced.  These  may  impel  the 
patient  strongly  to  the  right  or  left,  backward  or  forward,  and  in  the  recli- 
ning posture  cause  marked  curving  of  the  trunk  in  corresponding  direc- 
tions. Ataxia  and  asthenia  in  the  extremities  are  immediately  produced, 
and  tetanoid  spasms  may  appear.  Sensor}^  disturbances  are  fleeting  or 
absent.  Later  on  the  preix)nderance  of  symptoms  is  on  the  side  of  the 
lesion  if  it  is  unilateral,  but  if  pressure  occurs  on  the  pyramidal  tracts 
above  the  decussation,  crossed  symptoms  are  presented.  Cranial-nerve 
im{)airment  is  likely  to  be  present  fn)m  irritation  of  the  nuclei  and 
pressure  on  the  floor  of  the  fourth  ventricle  may  induce  dangerous 
pneumogjustric  complications.  Should  this  ventricle  be  flooded,  bulbar 
symptoms  are  induced  and  death  promi)tly  follows.  Much  similarity 
is  presontoil  by  attacks  of  labyrinth ian  vertigo,  and  at  first  the  diagnosis 
may  be  impossible.  A  history  of  i)recwling  attacks  and  of  ear  disease 
is  significant.  If  the  cerebellar  heinorrliage  involves  the  auditory 
nerve,  the  two  symptom  grou|xs  coincide. 

The  diagnosis  of  cerebraJ  hemorrhage  is  often  diificult  and  some- 
times impossible.  Its  consideration  falls  into  two  parts  :  (1)  The  diagnosis 
during  the  a|)oplectic  state  and  (2)  the  diagnosis  after  the  aj)oplectic  state. 

Shortly  after  the  onset  of  the  stn)ke  we  have  to  ask  ourselves 
whether  the  case  is  one  of  si/iwape,  poiMoymig,  or  alcoholic  intoxi- 
cation. If  one-sided  symptoms  can  be  detected,  all  of  these  conditions 
may  be  excluded,  and  each  has  some  distinctive  symptom  that  one  on 
his  guard  may  detect.  The  pale  face,  fluttering  pulse,  and  sighing 
rt^spiration  of  syncope,  the  contractini  pupil  of  opium,  the  smell  of 
alcohol  on  the  breath,  etc.,  are  suggestive,  and  taken  with  the  history 
of  the  onset,  when  obtainable,  are  nearly  sufficient.  But  cerebral  hemor- 
rhage may  come  on  during  drunkenness,  or  a  hemiiJegic  case  may  be  given 
stimulants.  Uretnia  is  more  difficult  to  differentiate,  and  may  occasionally 
counterfeit  all  the  indications  of  cerebral  apoplexy.  Examination  of 
the  urine  may  throw  light  on  the  situation,  but  it  is  to  be  remembered 
that  the  conditions  giving  rise  to  uremia  are  those  usually  associated 
with  arterial  disease  in  the  brain.  Most  uremic  comatose  cases,  at  some 
period,  present  vomiting,  headache,  motor  excitement  and  spasmodic 
restlessness,  in  which  paralytic  features  are  lacking.  The  coma  is  rarely 
profound  at  first.  Meningeal  hemorrhage  may  be  easily  mistaken  for 
cerebral  hemorrhage,  as  stupor,  coma,  convulsions,  and  paralysis  are 
pnxluced  by  both.  The  meningeal  form,  however,  usually  follows 
injury,  and  comes  on  slowly  or  after  a  distinct  interval.  It  is  often 
marked  by  irritation  of  cranial  nerves  and  early  bilateral  convulsions. 
The  epileptic  altack  usually  has  a  history  of  anterior  convulsions, 
presents  clonic,  tonic,  and  stujwrous  stages,  and  is  quickly  and  com- 
pletely recovered  from.  Attacks  of  focal  epilepsy  may  indicate  a  cortical 
hemorrhage,  but  are  common  to  all  diseased  conditions  of  the  cerebral 
motor  surface.  Every  case  must  be  carefully  analyzed,  and  often,  even 
then,  only  a  presumptive  diagnosis  can  be  finally  reached.  Hysteria  in 
rare  cases  produces  an  imitation  of  cerebral  hemorrhage  that  is  ex- 
tremely faithful  to  the  type.  The  attack,  however,  usually  occurs  under 
circumstances  of  emotional  and  psychical  disturbances  indicative  of 
hysteria.     The  face  is  rarely  involved,  Babinski's  toe-sign  is  absent^ 
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■Hi  sensory  stigmata  are  coranioiily  pre^^nt.  The  ago  aii*l  elinieal 
Fliistory  are  a  bo  siirnttiriiiit.  In  f/t^fternl  p(tn\>iL^  apo|>let*tiform  seizures 
^  are  common,  ami  tlie  ditlerontial  diagnosis  doririt;:  tlie  attiiek  may  l>e 
very  ditficult  A  history  of  m(»ntal  <*onfiisioii,  eliihli.^hue^s  of  conduct, 
foi^ttulness,  un^fteadiuess  upon  tlie  feet,  :uid  syplulitie  iufwtiou  wnuhl 
favur  the  jxiretic  side  f»f  the  f[yeKti(Hi.  Alruost  ecnii[>lete  reeovery  from 
the  stroki'  may  then  Ue  expeetwl  in  a  juiijnrity  of  eases. 

After  the  early  apipk-etic  syiuptumti  have  persistetl  many  Ijours  or 
have  subsided,  an  *»rii:ante  lesion  enu  usually  be  determined  from  the 
heoiiparalytie  fkitures.  The  iujiK*rtnnt  (question  re^trjirds  tlie  nature  of 
the  vascular  accident*  Is  it  rupture  or  oeelusion  that  has  taken  (ilaee? 
Have  we  to  do  witli  heiuttrrha^re  or  with  infarction?  Are  we  in  ihe 
presence  of  extra  va  sat  ml  bloiid  with  a  tendeucy  t*j  eneapsylation,  or  con- 
inmied  by  thmnibosis,  the  precursor  of  soi'tcuing?  It  is  a  ijuestion 
4if  iinp«irtauee,  liotli  as  to  treatment  and  pro*jrunsis.  It  is  sometirues  an 
unst>lviible  proltlem,  but  sliouhl  never  be  neglected.  At  the  eu  1  of  the 
next  chapter  a  differential  table  is  given,  to  wliieli  attention  is  now 
dircctetl.  In  a  general  way  vnc  may  say  tliat  the  fbllowiug  points  favor 
a  diagnosis  of  cereljral  heiu<*rrhage  :  Suilden  onset,  absence  ot*  syphilis, 
L  mod  endtwarditis,  tlie  presence  of  strong  eanliac  aetinii  comparatively 
early,  high  arterial  tension,  marked  coma  an<l  cyanosis,  lowered  rectal 
tem[»eratiire  and  raisetl  unilateral  tem|K*raturc,  couvulsiou^  involving 
the  whole  of  one  side,  pandysis  invidvifig  tlie  whole  of  one  side,  early 
inipn>vement  in  the  paralysis  uKist  marked  in  the  leg,  lack  of  perma- 
nent senstirv*  disturluniees,  the  presence  af  complete  hemianesthesia  in 
the  absence  of  hysteria,  the  devclopmeut  of  jKjstat>opleetie  tremor,  and 
athetosk. 

The  topical   diagnosis  nnitit   follcAv  the  general   considerations  laid 
'  down  in  the  iliscitssioii  of  the  suljjeet  of  eerebral   lotndizatiou.      Atten- 
tion is  again  called  to  the  tact  that  the  idM)ve  descri|>titiu  is  dominated 
by    the    cliniml    aspects    of  the    usual    eai>sular    variety    of    eereluiil 
hemorrhage. 

Prognosis. — A  eeivbnd  heniorrhage  is  always  of  serii^tis  im|ioK,  as 
it  is  a  concbisive  demonstratinn  of  witle-spread  and  threatening  arterial 
disease  in  the  eneepbalon.  However  sliglit,  it  implies  the  prnbaliility 
of  a  recurrence.  Alxait  twtHthinls  of  all  the  cases  survive  the  first 
attack,  one-third  the  second,  and  very  few^  the  third.  The  size  and 
I  locsation  of  the  ekit  are  important  eonsidcrations.  The  prognosis  in 
grave  in  proportii^u  to  the  violence  *4'  the  attack  and  the  deptli  and 
duration  of  the  coma.  Coma  lasting  tiircc  d^iys  seldom  enils  in  recov- 
ery. The  ap|w*anmee  id*  Cheync^-Stokes  ri^pi ration  or  indications  of 
%^entricular  fldodiug  praetieully  mean  death.  The  (H^Mirrence  of  con- 
vulsions is  a  serious  feature,  l*neuinonia  is  almost  invariably  fatjd. 
Acute  l>e<lsore  and  acute  j<iint  tliisitise  are  usually  folhmcd  by  death, 
A  recurrence  of  ooina  or  a  sudden  elevation  of  tempemture  or  repeated 
apoplectic  features  imply  an  early  fatality. 

Unless  there  is  some  improvement  in  the  paralysis  at  the  end  of  the 
second  week,  it  is  likely  to  l»r  permanent.  The  a|»]M^a ranee  of  contrac- 
tures implies  lasting  iunctional  loss  wherever  they  develop*     The  state  of 
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contracture  commences  from  twenty  days  to  three  or  four  months  after 
the  stroke.  The  shoulder  and  hip  movements  improve  more  than  the 
knee  and  elbow ;  the  ankle  and  wrist,  toes  and  fingers,  progressively 
decline  in  recuperative  prospects.  The  lower  extremity  surpasses  the 
upper  both  in  point  of  time  and  extent  of  recovery.  Considerable 
improvement  may  be  anticipated  during  the  first  two  or  three  months, 
and  then  much  slighter  progress  to  the  end  of  the  first  year  or  eighteen 
months.  Thereafter  the  case  will  be  practically  stationary.  The  dura- 
tion of  life  among  a{)oplectics  is  about  five  years,  according  to  Dana,  and, 
as  he  points  out,  a  stroke  may  be  a  conservative  measure,  enforcing  an 
inactivity  that  prevents  arterial  strain  and  thereby  prolongs  life. 

Treatment. — If  a  positive  diagnosis  of  cerebral  hemorrhage  is 
made,  immediate  active  treatment  should  be  instituted,  but  in  doubtful 
cases  a  masterly  inactivity — ^an  armed  neutrality — is  the  proper  course  ; 
there  are  many  who  think  it  the  only  course.  The  important  indication 
is  to  reduce  arterial  tension^  to  discount  the  pressure  at  the  site  of  hem- 
orrhage. When  the  case  is  seen  immediately  after  the  stroke  the  head 
should  be  raised,  an  ice-cap  applied,  and  faithful  carotid  compression  on 
both  sides  of  the  neck  employed  for  forty  minutes.  Meanwhile  the 
blood  should  be  directed  to  the  lower  extremities  by  having  them  swathed 
in  hot  compresses  and  by  the  intelligent  application  of  mustard.  Three 
drops  of  emulsified  croton  oil  serve  to  practically  bleed  the  patient 
into  his  abdominal  vessels  and  at  the  same  time  unload  the  bowels. 
Regarding  venesection,  the  forces  are  still  divided.  In  plethoric,  con- 
gested, livid  cases  with  strong  cardiac  action  it  may  properly  be  used. 
Aconite  and  veratrum  are  by  some  accounted  equally  valuable  to 
bleeding,  but  they  must  be  given  in  frequently  repeated,  competent 
doses.  For  instance,  aconitia,  ^^  of  a  gr.,  or  fresh  Norwood's  tincture 
of  veratrum,  two  drops  every  twenty  minutes  until  effects  are  produced. 
Bromids  and  ergot  are  only  mentioned  to  be  condemned.  In  some 
cases  a  failing  heart  requires  active  stimulation,  and  alcohol  and  strych- 
nin best  serve  the  purjwse. 

In  most  cases  the  hemorrhage  reaches  its  maximum  within  three 
or  four  hours  and  the  dimiage  is  done.  Thereafter  the  indication  for 
treatment  is  solely  to  prevent  a  recurrence,  and  that  means  to  keep  the 
arterial  tension  down.  Quiet,  warmth,  liquid  diet,  if  any,  free  bowels, 
cleanliness  to  prevent  bedsore,  the  administration  of  cardiac  sedatives ; 
attention  to  the  bladder,  which  is  likely  to  distend  and  overflow ;  care 
to  prevent  aspiration  pneumonia,  from  food,  mucus,  or  a  septic  con- 
dition of  the  mouth,  and  readiness  to  meet  recurrent  hemorrhages  or 
ingravescent  apoplexy  by  carotid  pressure  will  answer  the  major  require- 
ment. Ligation  of  the  carotid  is  not  a  well-established  proceeding, 
and  carotid  compression  must  be  used  with  circumspection  and  intelli- 
gence. In  the  aged  and  atheromatous  it  may  produce  convulsions  or 
serve  to  increase  the  coma.  The  effect  in  controlling  the  circulation 
may  be  observed  in  the  usually  prominent  and  throbbing  temporal^  and 
in  the  color  of  the  face.  Suggestions  of  early  trephining  and  evacu- 
ating the  clot  have  been  made.  If  rupture  of  the  motor  path  occurs 
directly  the  extravasation  of  blood  takes  place,  further  surgical  lacera- 
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tion  can  scarcely  improve  matters.  If  purulent  cerel)ritis  develop  in 
the  clfit,  trepliiiiin^  to  flmin  such  a  focus  may  reiisonably  be  attempted 
in  thin  othervvi.se  fatal  camplieation. 

As  scK>ii  as  the  apoplectic  euma  has  pui^sed  away,  geatle  massage  of 
ttie  |Kiiralyzed  siide  and  exercise  of  all  the  piiralyziKl  muscles  by  mild 
faradism  should  be  iustitute<l.  The  purpiK-^e  sliouhl  be  clearly  in  mind 
to  secure  as  nuu'h  improvement  duritiir  tlie  first  month  as  possible  and 
to  }K>stpone  to  the  utmost  the  appearance  of  contracture.  A  umsele  tluit 
tiuiy  feebly  rcsjxiiRl  t*>  volitional  control,  perhaps  to  the  associatefl  action 
iif  the  Humd  heniispheix\  is  rendered  i>ericctly  useless  by  cNintmcture. 
Fnmi  tlie  onset  extremely  gentle  passive  movements  of  all  tlie  joints  to 
'their  full  ninge  shoidd  be  employee!  every  two  or  three  hours.  Every 
one  is  familiar  with  the  rapidity  with  which  mnstndar  and  joint  stitlnc^s 
ap{>«*Jirs  in  splinted  extremities.  In  these  liemiplegic  cases  the  limbs  are 
splintetl  by  paralysis.  As  soon  as  there  is  any  reappearance  of  volun- 
tair\'  motion   the  patient  should   be  enc*ju raged   to  exercise  it.     These 

gures  arc  lu^ually  jMjstjMjncd  to  the  en<l  of  ten  days  or  a  fortnight  in 
'  fisur  tliat,  by  instituting  them  early,  tlie  brain-lesiou  may  in  some  way 
be  increased.  Certainly  any  violent  or  severe  measure  is  most  strongly 
to  be  deiuvtnitiM:],  but  a  corumon-sense  application  of  the  foregoing  direc- 
tions will  be  found  to  yield  cucon raging  results. 

When  contractures  appear,  every  effoi*t  should  still  be  persistently 
made  to  counteract  tlieir  deforming  effect  We  arc  tamiliar  with  the 
vicious  attitudes  they  prtxiuce.  In  the  upper  extremity  the  extensors 
should  l>e  eneourag^Hl  Ijy  uuissiige,  electricity,  anil  tbrced  j>assive  luovt^ 
luents  to  overcome  tlie  usual  ttcxor  supremacy.  Similarly,  in  the  lower 
extremity  the  etiuinovarus  should  Ije  overcome,  if  [>ossil>le,  by  stimu- 
lating the  antero-exteriial  muscles  of  the  leg.  Rigidity  at  the  knee  is 
iess>  objectionable.  Every  additional  week  of  suppleness  may  mean 
increastKl  voluntary  control*  Xow%  also,  the  patient  shoukl  be  constantly 
encouraged  to  concentrate  his  attention  upon  tlie  paralyzed  side  and 
repeatedly  attempt  to  move  the  paralyzwl  muscles,  aiding  the  effort  by 
tlie  simultant;H)Us  use  of  the  sound  side  in  exeenting  the  wished-for 
raovenients.  Weakness  of  the  sound  sifle  may  flefeat  efforts  at  walkings 
unless  the  patient  is  greatly  cncourageil  and  strongly  snpjiortcd.  The 
distrust  of  their  strength  and  prefemuce  fru*  inactivity  must  sometimes 
be  actively  met  by  the  encoumgenicnt  and  authority  of  the  physichm. 
After  two  years  no  further  gain  is  tr*  be  cx]M'cted,  l>ut  even  then  Iocf>- 
tnotion  may  l)e  facilitated  l>y  orthope<licajj|Kinitus4ir  l*y  a  tenotomy  of  the 
beel-tendon.  There  are  \ery  few  hemiph:"gics  who  csc^tpe  more  or  less 
persistent  meilication  with  iodid.  Aside  from  syphilitic  cases  it  can 
not  be  strongly  urged.  As  a  treatment  of  tlic  basic  arterial  state, 
however,  it  often  ha^*  a  legitimate  phice,  and  therein  may  l>e  pnij>hy- 
laetic  of  a  second  attack  of  hemorrhage.  Too  often  it  seems  tt»  degrade 
the  patient's  general  health  without  corresponding  beneiit.  It  should 
go  mthout  saying  that  general  hygienic  ami  tonic  measures  are  always 
indicated.  The  enfurce*!  inactivity  of  the  hcniiplegic  favors  intestinal 
atony  and  cutaneous  slu^shness,  which  require  watchful  and  intelligent 
managemenL 
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CHAPTER  VIL 
CEREBRAL  SOFTENING. 

The  term  "  cerebral  softening  "  is  open  to  objection  for  several  rea^ 
sons,  but  usage  has  confirmed  its  rank.  "  Softening  of  the  brain ''  is  a 
lay  expression  usually  applied  to  dementia,  and  based  upon  somewtiat 
erroneous  notions  of  the  condition  of  the  brain  in  such  cases.  By 
cerebral  softening  is  here  meant  the  retrograde  process  in  vascular  terri- 
tories of  the  brain,  occasioned  by  arterial  obliteration  and  local  depriva- 
tion of  blood-supply.  It  is  an  infarction  process  exactly  similar  to  that 
which  is  common  in  the  spleen  and  kidney.  The  brain-structure,  how- 
ever is  not  of  a  uniform  functional  value,  and  a  cerebral  infarct  in  the 
majority  of  instances  destroys  sptKsific  brain-powers  instead  of  simply 
reducing  the  capacity  of  the  whole,  as  in  the  abdominal  organs  men- 
tioned. In  addition  it  gives  rise  to  secondarj'  conditions  similar  to 
those  following  cerebral  hemorrhage.  It  is  to  Virchow  that  we  owe 
our  first  exact  knowledge  of  the  genesis  of  cerebral  softening.  Pre- 
viously the  softencKl  atrophic  area  was  attributed  to  inflammation  or  some 
vague  morbid  process.  We  know  now  that  the  immediate  cause  of  th^ 
encephalomalacia  is  the  occlusion  of  the  cerebral  vessel  that  supplied 
the  diseased  portion.  This  obliteration  of  the  lumen  of  the  artery 
arises  (1)  from  thrombotic  obstruction  developing  on  the  site,  or  (2) 
from  plugging  by  an  embolus  starting  at  a  distance,  or  (3)  from  local 
thromlwsis  following  the  lodgment  of  irritant  emboli. 

When  a  cerebral  artery  is  occluded,  the  blood-supply  of  a  tolerably 
definite  territory  is  cut  off  because  of  the  anastomotic  defects  of  the 
cerebral  circulation.  In  the  case  of  a  sizable  vessel  the  center  of  its 
arterial  field  is  wholly  deprived  of  blood,  but  the  margin  is  only  rela- 
tively imi)overished,  as  there  is  some  overlapping  of  these  vascular 
territories,  by  slight  anastomoses  and  in  some  cases  by  direct  anastomotic 
relations  with  the  veins.  The  moment  an  artery  is  closed  its  distal 
portion  is  deprived  not  only  of  blood,  but  of  blood-pressure,  and,  aided 
by  its  own  resiliency,  it  tends  to  collapse.  This  gives  opportunity  for 
back  pressure  from  the  return  or  venous  circulation,  and  the  territory 
deprived  of  arterial  inflow  may  become  the  seat  of  venous  congestion. 
Moreover,  the  arterioles  deprived  of  their  nutrient  contents  are  disposed 
to  promptly  degenerate,  and  thus  arise  the  punctate  hemorrhages  so 
commonly  found  in  comparatively  recent  cases  of  cerebral  thrombosis. 
Subsequently,  retrogressive  chang(»s  take  place  looking  to  the  removal  of 
the  mortifying  focus.  Fatty  degeneration  and  phagocytosis  go  on  rapidly. 
The  coloring-matter  of  the  extravasated  blocxl  finally  alone  remains. 
Repair  takes  place  about  the  focus  of  disi»ase,  and  it  becomes  encapsulated. 
In  some  infarcts  of  minor  size  cicatrization  ensues,  and  a  scar  is  left  to 
mark  the  location  of  the  vascular  lesion. 

Pathological  Anatomy. — The  first  effect  of  arterial  occlusion  is 
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I  cause  anemia  in  the  distal  i^R)i'tion,  and  the  territon'  of  distributiou 
bect»riie!5  blanehecL  The  tissues  degenerate,  neerosis  f^dliiws,  and  trhJie 
xtjfitrniiiff  is  proilucetL  If,  fn>ni  the  return  eireukitiou  and  hivnl  jiunetate 
hemorrhtiges  the  jJtranj^led  areii  becomes  suffused  ami  inliltnit<_tl  with 
blooil,  color  IS  adth'<l  luid  retJ  mffcnhtfj  is  presented.  Finally,  as  resnr|>- 
tion  takes  place  :ind  dt^ene ration  bL'LM>iiies  <'uni|>letu  a  yellow  4-olor  t't^mn 
the  reiunant-i  of  the  licmic  pigmeiit  marks  tlie  softened  ami  [M-rhaps 
ettea[)sulate<l  tissue,  giving  rise  to  tlie  name  t/tlixnr  Hoflt^niW/,  The  three 
apjieaninees  are  but  stages  of  the  .sime  |n'fM'ess,  hut  white  mftenlm/  is  ntit 
.necessarily  followed  by  tlie  ix*<l  and  yellow  changes.  Tlie  red  apjK^ar- 
Fnoce,  due  solely  to  the  heninrrhagif  (.4enirnt,  apj>ears,  if  if  appears  at 
all,  after  a  few  hours  or  a  tew  days,  dejMiKling  upon  the  activity  of  the 
venous  back  pressure  and  the  degt^neratiuu  u(  tlie  arterioles. 

In  a  very  few  days  after  arterial  obstrnetiou  has  oceurrtJ  the  corre- 
g|K>nding  cere!) nil  tissue  prtsr^nts  n  markisl  appearance  uf  drgL-neration. 
It  is  a  fact  of  practical  liearing  tlint  nerve-cells,  deprives  1  of  tiirir 
nutritive  supply  for  alMnit  forty-t^ight  hours,  are  ]K'rmanently  ruined. 
The  sf>ftening  fucus  is  iufiltmttHl  witli  serusity  and  the  celhilar  and  nen- 
ri^^lial  elements  arc  already  breaking  up.  Tlie  myelin  separates  into 
dn»plets  and  is  nipully  taken  up  by  migratory  h'ukocytes,  which  attain 
large  pro|X)rtions  and  have  Ijy  some  t>een  descriljcd  as  granular  [xnlies. 
The  degenerating  focus  shrinks  and  softens.  If  sitnattnl  beneath  the 
pia,  liie  resulting  depression  is  filltnl  with  a  turbid,  milky  fluid,  an<l  tlie 
soft  meninges  are  thickeueil  and  highly  vascular.  It  1kx*ouics  ini|)os- 
$ible  to  strip  the  pia  fn»m  the  gyri  of  the  softcue<l  area  without 
deciirtit^ating  them.  The  cortex  is  pale  ami  friable,  the  white  substance 
softened  often  to  diffluence.  In  old  focn  of  softening  the  surrounding 
.tissue  is  thickeniHl,  e^jHvially  in  its  neuroglial  makeup,  and  pn^sents  an 
'ittdnratcil  wall  within  which  a  yelh»wish  fluid  substance  cuntainiug  fat- 
iTvstals  and  aniorplmus  matter  represents  the  former  cerebral  structure. 
Yellow  softening  may  be  Uamd  at  the  cml  of  six  weeks,  but  is  a  feature 
fif  old  Unions.  These  may  even  bi^conie  eal(*areous.  Cienlriz(tlkm*^--tUe 
fibmus  obliteration  of  small  softenings— has  lieen  already  au'ntioned. 
In  some  cas4.'S  tlie  suftentHl  foens  becomes  infecteil,  as  by  au  embolus 
&c»m  infectious  cudrM-aixlitis,  or  fnan  pneumonia,  or  from  any  infeetion 
atrium,  and  a  secoinlary  true  cnrrphtiftfi^  is  deveh>p(Hh  This  nipidly 
goes  on  to  n&wv^Af  f<in nation,  frtMpieutly  with  putrid,  f»flensive,  gangn'U- 
rons  contents.  Throml>osis  oi*curring  in  the  yn'ribrating  arteries  rif  the 
base,  which  are  entirely  without  anastoniuses,  or  in  the  ileep  ciirtical 
branches  which  jwnetratc  the  centrum  ovale,  pnxluces  rounded  islets  of 
necrosis,  w^hich  in  time  may  bt<^ome  encapsulated  and  contain  only 
serous  fluid. 

At  the  seat  of  arterial  obliteration  arising  from  hwal  thrombosis  we 
find,  in  recent  cases,  a  partially  or  ccunpletely  organ izeil  clot  adlien-nt  to 
a  spot  or  ring  of  endarteritis  or  atheromatous  thickening.  An  embolus 
.  dcjcs  not  at  first  present  adhesiims  to  the  intima.  It  may  l>e  made  up  of 
^pure  fibrin  from  the  endofardinm,  *iv  i'ah^jireous  partieles  originating 
in  carfliac  or  arterial  atheroma.  Hydatids,  fllaria,  and  any  minute 
substance  finding  access  to  the   blood-stream   may    furnish  a  cerebral 
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embolus.  In  about  nine  eases  out  of  ten  it  originates  in  or  near  the 
heart,  and  in  fortunate  cases  the  exact  location  of  its  origin  has  been 
detected.  Ordinarily  an  embolus  lodges  at  the  branching  of  an  artery, 
from  which  point  the  thrombotic  fibrin  dej>osit  extends.  If  the  em- 
bolic mass  be  calcareous,  it  may  abrade  tlie  intima  and  give  rise  to  a 
dissecting  aneurysm,  which  in  turn  leads  to  occlusion  and  thrombosis. 
The  size  of  the  softening  depends  entirely  upon  the  size  and  relations  of 
the  occluded  vessel. 

The  locdtimi  of  cerebral  softening  is  more  frequent  on  the  left  than 
on  the  right  side  of  the  brain.  The  left  middle  cerebral  is  especially 
selected,  and  its  i)erforating  or  basilar  are  more  frequently  involved  than 
its  cortical  branches.  This  is  due  perhaps  to  the  fact  that  cardiac 
emboli  following  the  direct  route  tend  to  enter  the  vessels  that  most  con- 
form to  the  straight  line  of  their  momentum.  These  are  also  the 
favorite  seats  of  atheroma.  The  anterior  capsulogangliar  region  is  the 
most  common  site  of  cerebral  softening,  followed  in  decreasing  frequency 
by  the  posterior  capsulogangliar  n?gion,  the  cortical  territory  of  the 
middle  cerebral,  that  of  tlie  posterior  cerebral,  then  that  of  the  anterior 
cerebral.  Soft^ening  is  rare  in  the  cerebellum  and  in  the  bulb,  except 
in  syphilitic  endarteritis,  which  frequently  implicates  the  brain-stem. 
In  rare  cases  we  encounter  a  bilateral  and  symmetrical  softening.  In 
some  instances  this  may  be  explained  by  thrombosis  or  embolism  start- 
ing in  the  circle  of  Willis.  For  instance,  an  atheromatous  patch  at  the 
bifurcation  of  the  basilar  may  furnish  a  plug  to  the  left  side,  and  circu- 
lation on  that  side  being  projx)rtionately  reduced,  the  next  embolus  goes 
to  the  right  side.  In  some  cases  there  are  numerous  foci  of  softening. 
Softening  may  affect  only  the  gray  cortex,  or  the  white  subcortical 
substance,  or  both.  The  extent  of  necrosis  depends  always  on  the 
damaged  arterial  supply.  If  the  Sylvian  trunk  l>e  occluded,  the  entire 
sensorimotor  zone  is  softened  as  well  as  tlie  subcortical  white  substance 
as  deep  down  as  the  basal  ganglia.  If  the  thrombosis  or  arterial  stagna- 
tion implicates  only  the  short  cortical  branches,  local  death  of  the  brain- 
mantle  alone  may  follow.  Again,  if  the  arterial  disturbance,  affects  tlie 
long  penetrating  arteries  that  traverse  the  cortex  to  supply  the  centrum 
ovale,  the  cortex  may  be  spared. 

Etiology. — The  ultimate  causes  of  cerebral  softening  are  tliose  of 
the  arterial  diseases,  already  considered,  that  underlie  tlirombosis  and 
embolism.  In  a  rough  way  we  may  say  that  thrombosis,  usually  a 
sequence  of  atheroma  and  arteriosclerosis,  pertains  to  advanced  age, 
alcohol,  lead,  gout,  and  syphilis,  and  that  embolism  is  an  accident  of 
left  endocanlitis  due  to  acute  rheumatism  and  the  infections  of  pneu- 
monia, typhoid,  diphtheria,  the  puerperium,  etc.  As  a  presumptive 
rule,  we  may  also  sjiy  that  cortical  softenings  are  commonly  due  to  em- 
bolism and  occur  most  frequently  in  youth ;  that  those  of  the  central 
area  are  due  to  thrombosis  and  take  place  in  advanced  years.  Throm- 
bosis is  favored  by  a  weak  heart  and  sluggish  arterial  current  of  low 
tension,  conditions  ordinarily  found  in  cachectic  and  marantic  patients 
and  favored  by  sleep.  Embolism  is  favored  by  any  act  that  throws 
a  load   upon  the  heart  and  produces  cardiac  stimulation.     Vigorous 
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mascular  efforts,  sudden  emotion,  or  merely  rising  to  the  feet  from  a 
reclining  position  may  start  an  embolus  when  friable  arterial  or  cardiac 
vegetations  exist.  Very  exceptionally  a  cerebral  artery  is  obliterated 
by  conditions  arising  outside  its  lumen,  as  by  a  rapidly  growing  tumor 
or  other  compression  factor  acting  with  some  degree  of  promptness. 
Unless  the  compression  is  brought  rapidly  to  bear,  the  circulation  is 
able  to  adjust  itself.  Heredity,  sex,  age,  temperature,  barometric 
pressure,  and  the  seasons  are  of  much  less  significance  than  in  cerebral 
hemorrhage. 

Symptoms. — The  early  symptoms  of  cerebral  softening  are  domi- 
nated by  the  rapidity  with  which  the  arterial  current  is  blocked 
and  by  the  importance  and  size  of  the  vessel  involved.  As  a  matter  of 
fiuit,  embolism  is  capable  of  producing  instantaneous  blocking  of  the 
arterial  lumen,  and  symptoms  of  great  violence  at  the  onset  to  some 
d^ree  indicate  embolism  if  hemorrhage  is  excluded.  On  the  other 
hand,  while  thrombosis  usually  produces  progressive  symptoms,  a  slowly 
growing  thrombic  arterial  lining  may  cause  a  sudden  deposit  of  fibrin 
from  the  blood,  and  intense  symptoms  are  thereby  precipitated.  Again, 
a  small  embolus  may  only  partially  choke  the  blood-current,  and  the 
slowly  developing  occlusion  is  marked  by  the  deliberately  advancing 
symptoms  and  prodromata  of  the  stroke.  Cerebral  thrombosis,  therefore, 
presents  both  (1)  an  abnipt  and  (2)  a  progressive  onset,  with  different 
cerebral  symptoms  immediately  resulting,  but  with  the  same  terminal 
conditions. 

The  Abrupt  Onset. — With  none  or  only  momentary  confusion  the 
patient  has  a  stroke  or  cerebral  attack,  followed  by  loss  of  conscious- 
ness, perhaps  even  by  the  development  of  coma.  Hemiplegia  develops, 
consciousness  returns,  and  more  or  less  paralysis  persists.  In  alK)ut  an 
equal  number  of  cases  consciousness  is  not  lost,  though  the  paralysis  is 
as  quickly  developed,  and,  as  a  rule,  the  mental  subjugation,  the  cerebral 
insult,  is  less  than  in  hemorrhage.  Many  cases  are  attacked  during 
sleep,  and  awake  at  their  usual  hour  with  no  appearance  of  stupor  and 
with  their  ordinary  mental  brightness.  A  very  significant  feature  of 
thromlK>sis  affecting  the  cortical  circulation  is  the  Jacksonian  or  limited 
convulsions  which  are  commonly  presented,  and  which  tend  to  repetition 
during  the  early  hours  and  days  of  the  illness  without  great,  often  with- 
out any,  disturbance  of  consciousness.  Distinguishing  softening  from 
hemorrhage,  we  seldom  encounter  the  retarded  strong  pulse,  the  subnormal 
temperature,  the  unilateral  heat,  the  congested  face,  the  respiratory  diffi- 
culty, and  the  prolonged  coma  so  characteristic  of  a  ruptured  cerebral 
vessel.  In  a  fair  proportion  of  all  cases  of  thrombosis  the  early  symp- 
toms are  progressive.  A  monoplegia  becomes  a  hemiplegia.  Paralysis 
b^inning  in  the  leg  invades  the  entire  extremity,  reaches  the  upi)er 
limb,  implicates  the  face,  disturbs  speech  if  on  tlie  left  side  of  the 
brain,  and  finally  the  hemiplegia  is  complete.  This  is  due  to  the 
thrombus,  by  gradual  increase,  backing  down  tlie  artery  from  its  orig- 
inal place  of  development,  and  if  it  extend  into  the  circle  of  Willis 
the  opposite  Sylvian  artery  may  also  be  blocked.  When  the  basilar 
is  invaded  bulbar  symptoms  usher  in  a  fatal  termination.     Thrombosis 
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beginning  in  the  branches  of  the  middle  cerebral  may  first  produce  an 
aphasia;  lower  facial  paralysis  and  loss  of  power  in  the  limbs  of  the 
same  side  may  then  be  gradually  added.  The  distribution  of  the 
arteries  to  the  motor  region  makes  clear  the  sequence  of  events.  (See 
page  194.) 

The  Progressive  Onset. — When  the  arterial  obliteration  is  a  slow 
process  and  the  caliber  of  the  vessel  is  gradually  reduced,  disturbances  in 
the  poorly  irrigated  cerebral  district  are  likely  to  be  manifested.  In 
the  case  of  a  Sylvian  vessel  this  is  the  rule.  The  patient  complains 
of  more  or  less  transient  or  persistent  sensations  of  fullness,  heaviness, 
formication,  weakness,  pain,  or  other  vague  discomfort  in  the  face  or  in 
one  extremity,  or  merely  in  the  distal  part  of  an  extremity.  The  face 
at  the  same  time  may  show  transient  weakness,  the  leg  may  be  dragged 
a  trifle,  and  a  little  clumsiness  may  be  noticed  in  the  finer  finger-move- 
ments. Speech  very  often  is  disturbed,  presenting  various  slight  aphasic 
indications.  Any  or  all  of  these  symptoms  are  likely  to  be  most  marked 
toward  night  or  after  fatigue.  They  indicate  a  local  anemia  of  their 
respective  cerebral  mechanisms  and  a  lowered  nutrition  that  translates 
itself  in  paresthesias  and  paresis  and  foreshadows  paralysis.  In  many 
cases  the  cortical  irritation  shows  itself  in  twitchings  in  the  face  or  in 
the  extremities,  or  in  a  sudden  thickness  of  speech. 

Groups  of  such  symptoms  may  appear  several  times,  lasting  at 
intervals  for  a  day  or  two  and  then  recede  for  weeks  or  months. 
Finally  they  return  with  more  bruskness  and  severity,  convulsions 
may  ensue,  the  thromlwsis  is  complett*,  and  paralysis  is  iHjrmanently 
estiiblished. 

This  progressive  loss  of  cortical  circulation  is  to  some  extent  a 
part  of  the  physiology  of  senile  involution.  The  blood-current 
becomes  gradually  weak(»r  and  the  arterial  channels  pmgressively 
diminish  in  capacity.  The  heart  loses  its  force ;  the  fine,  delicate, 
cortical  vessels  are  most  affecte<l ;  circulatory  stagnation  in  the  brain- 
mantle  is  favored,  nutrition  fails,  psych icjU  and  motor  and  sensory 
functions  are  reduced  in  activity,  and  dementia  is  inevitable.  In 
the  brains  of  the  aged,  multiple  foci  of  softening  are  commonly 
encountered. 

The  paral3rtio  state  may  thus  be  established  suddenly  with  or 
without  an  apoplectic  state,  or  may  advance  by  steps  and  be  ])re- 
ceded  by  numerous  warnings  and  significant  symptoms.  Softening 
once  established  has  the  tendency,  as  has  already  been  indicated,  to 
invade  adjoining  cerebral  areas,  related  through  the  arterial  supply. 
Hemiplegia  and  the  hemiplegic  state  are  common  results.  In  cases  of 
sudden  onset,  especially  if  marked  by  an  apoplectic  seizure,  the  hemi- 
plegia is  usually  complete  and  s(»vere.  In  cases  of  less  active  onset, 
and  especially  in  those  of  gradual  development,  the  functional  loss  is 
less  profound  and  there  is  a  greater  tendency  to  subsecpient  recession, 
leaving  only  a  monoplegia  or  a  monoparesis.  The  paralysis  may  be 
monoplegic  from  the  first,  and  softening  is  the  most  common  source  of 
the  cerebral  monoplegias.     In  the  same  way  aphasia  alone  may  indicate 
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the  cortical  diat^ase.  Persistent  aphasia  in  all  its  varieties^  nine  times 
out  of  ten,  is  due  to  cerebral  sotVening.  In  the  sariie  way  tlie  eortieal 
areas  of  halt-vision  may  be  ilestTOve<i,  or  any  given  eortteal  function 
may  be  singly  selet.»tecl  for  abolititin. 

The  piralvtie  state  due  to  softtiiing  presents  practical ly  the  siinie 
course  and  final  defiH'niities  tirnt  mark  it  wiien  resuUirig  from  cerebral 
hemorrhage  (see  p*  20J)).  At  tirst  flaccid,  the  ])ermanently  jmra- 
lyxed  limbs  show  increased  n'tiexes  iiitvY  alnint  three  weeks,  and  the 
usoal  oontmctures  an*  developcih  If  the  paralysis  in  a  given  member 
remain  unim|imved  at  tlie  end  of  tlie  first  week,  it  is  likely  U\  be 
permanent.  The  tendency  to  n/ccssion,  ti>  progressive  improvement,  is 
bv  no  means  so  markcil  as  in  hemorrlinge.  \\'hilc  tlje  ti'anmatic  shock 
to  the  brain  is  less,  the  destniction  is  relatively  greater. 

Sensory  disturbances,  which  in  hemorrljage  oixJimirily  diHapj>ear 
promptlv,  are  commoidy  persistent  in  tlie  pandytic  state  after  softening. 
Their  persistence  indicates  a  cortical  lesion  mdess  hemiplegia  and  hemi- 
anesthesia coincide,  when  the  sensory  enissway  is  in  vol  veil,  whatever  be 
the  lesion,  hvsteria  being  excluded.  The  sensory  disturbances,  after 
cortie:il  softening,  are  paresthetic,  nut  anesthetic.  This  is  dne  to  the 
stratification  of  cottieal  function,  sensation,  mnscular  sense,  and  motion 
being  reprcsenUxl  at  inci'easing  depths  in  the  sensorimotor  Z(me,  as 
described  on  page  162,  That  sensation  ia  not  abolished,  hut  is  only 
flisturl>ed,  is  dne  to  its  probably  complete  bilateral  representation  in  tl»e 
hemispheres. 

Course. — As  cerebral  softening  is  a  bniiii  accident,  the  result  of 
arterial  disease,  like  hemorrhage,  it  uiay  i>rescnt  all  gradations  of  seventy 
and  extent  and  numerous  clinical  fi»rms.  Cases  marked  by  abrupt  onset 
with  a  well-Tnark^?^!  ajxiplcctic  jihase  may  sink  into  coma  and  tlie.  In 
proportion  as  the  onset  is  gnidnal  the  tendency  to  iamiediatc  deatfi  is 
les^senetl,  excepting  in  those  instances  whei'e  progressive  invasion  of 
\*asenlar  territories  shows  that  tlie  tlirombotic  process  is  advanc*ing 
tow*ard  the  circle  of  Willis.  The  paralysis  or  aphasia  once  det^nitcly 
developt>d,  there  is  still  a  tendency  tt»  iuiproveuient,  whii/h  is  less 
markfr'd  than  in  corres|yiuiding  cases  of  cereliral  hemorrhage.  Should 
the  softcnetl  fcM'Us  bt»come  infected,  nn  acute  purulent  enc^'phalitis  is 
likely  to  c:irr\'  off  the  patient.  Tliis  complication  is  miirked  Ijy  ele- 
vation of  tem|K*nUure,  sometimes  l>y  si>nmt>leuce,  usually  by  Ciinvul- 
sions  referable  to  irritation  in  nr  about  the  fliscjist^l  ari'ii,  iind  is  tre- 
cjuently  ass<x*iatcd  with  a  |iueunuuna  or  an  acute  beijsore.  Months  luid 
years  after  the  onset  of  tlic  disease  the  softened  focus  still  constitutes 
an  irritant  brain-lesion  which  may  cruise  ejuleptoid  (Miiividsions.  It 
may  have  a  lad  inflneut*e  ou  the  integrity  of  the  ruiud  ami  be  fnl lowed 
by  insanity.  The  licuiiplejj;ie  state,  when  ouee  tleveloptMl,  presents  the 
common  features  and  indications  descnl)ed  in  the  prect^liug  chapter. 
When  multiple  softenings  occur,  the  clinicid  picture  is  much  nuKlificd. 
A  right  fticial  ]>!iresis,  with  aphasie  symptoms,  nuiy  accompany  a  left; 
brachial  monoplegia. 

Diagnosis. — The  diagnosis  of  cerebral  softening  often  presents 
oiauy  dillicultie^  ami  sometimes  is  impossible.     In  the  great  majority  of 
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ca£e8,  however,  a  careful  scrutiny  of  all  the  data  enables  us  to  make  a 
positive  diagnosis,  and  in  a  fair  share  of  the  remaining  cases  a  strong 
presumption  can  be  established.  The  question  primarily  concerns  the 
arterial  occlusion.  After  the  age  often  and  up  to  forty  a  paralytic  attack 
suggests  embolism  or  syphilis.  Endocardial  disease,  a  recent  history 
of  acute  rheumatism  or  infectious  fever,  speaks  strongly  for  embolism. 
Practically  a  diagnosis  of  embolism  can  not  be  made  in  the  absence  of 
cardiac  symptoms.  After  the  age  of  seventy  years  the  presumption  is 
again  in  favor  of  softening,  but  from  forty  to  sixty-five  or  seventy 
hemorrhage  is  the  commoner  cause  of  paralysis.  A  history  of  syphilis, 
plumbism,  or  alcoholism  suggests  softening. 

The  mode  of  onset  may  clearly  indicate  soft^ening.  Prodromata  and 
the  gradual  paralytic  invasion,  localized  spasms,  monoplegias,  aphasias, 
and  limited  paresthetic  areas  are  indicative  of  softening.  The  dispropor- 
tion between  the  jiaralysis  and  the  apoplectic  features  suggests  soften- 
ing. A  complete  hemiplegia  of  rapid  development  without  a  stroke  can 
hardly  be  due  to  hemorrhage.  A  pale  face,  weak  heart,  normal  temi^r- 
ature,  and  practically  undisturbcKi  consciousness  all  favor  softening  as 
the  cause  of  a  paralytic  attack.  Multiple  palsies  and  bilateral  palsies, 
especially  if  symmetrical,  are  usually  due  to  softening.  Softening  occurs 
often  during  sleep  and  under  conditions  of  low  art(»rial  tension,  except 
in  eml)olisni.  After  the  paralysis  has  been  established  it  is  likely  to 
persist,  though  in  children  and  young  adults  it  may  notably  improve. 

Many  of  the  clinical  features  of  softening  are  produced  by  tumors, 
but  ordinarily  new  growths  have  a  more  insidious  course  and  prt»sent 
the  canlinal  symptoms  of  headache,  vomiting,  optic  neuritis,  and 
vertigo.  Cerebral  abscess(»s  usually  furnish  a  history  or  evidence  of 
injury  or  otitis,  but  a  softened  area  may  be  infected  and  break  down 
into  an  abscess.  It  is  with  cerebral  hemorrhage  that  softening  is  most 
confused.  They  have  many  common  points.  For  instance,  syphilis 
and  alcoholism  may  cause  both,  and  both  have  aiM)plectic  onsets  and 
pamlytic  sequels.  In  some  instanc(»s  the  differt»ntial  diagnosis  can  only 
be  made  out  in  the  light  of  the  subsequent  course  of  the  disease,  and 
in  a  small  number  of  cases  it  seems  quite  impossible  to  make  it  The 
following  table  of  probabilities  will  serve  to  show  the  direction  a  pre- 
sumptive diagnosis  should  take : 


Table  of  Differential  PBOBABiLmiw  in  Cerebral  Hemorrhage  and 

Thrombobib. 


Hkmorrhaor. 


Thrombosis. 


Prkoisposino    :  Frequent  before   three  years  of 
Conditions,      j     njse,   and  t)etween  forty  and 
I      sixty. 


Common  in  old  age  and  in  young 
adulte. 


Peri-arteritis  and  miliary  aneur-  j  Endarteritis,  atheroma,  endocar- 
ysm  the  usual  antece<lent.  ditis,  and  cachexiie. 

Heredity  often  marked.  Heredity  rare. 
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Table  of  Diffebential  Probabilities  in  Cerebral  Hemorrhage  and 
Thrombosis. — ( Ckmtinued. ) 


Hkmobbuaoe.                    I                     Thrombosis. 

1 

Inciting 
Conditions. 

High  arterial  teDsion.                    I  Low  arterial  tension. 

Excitement,  effort,  or  shock. 

Rarely  excitement  or  effort,  ex- 
cept in  embolism.   Sleep  favors 

it. 

Onset 
Conditions. 

No  prodromata. 

Prodromata  common. 

Sudden  stroke  usuaL 

Complete  stroke  rare. 

Coma  marked. 

Coma  slight  or  wanting. 

Rectal  temperature  reduced,  and 
surface  temperature  elevated 
on  the  paralyzed  side. 

Temperature  usually  unchanged. 

Congested  face  ;  respiratory  diffi- 
culties. 

Pale  face  :  no  respiratory  disturb- 
ance. 

Pulse  slow,  full,  bounding. 

Pulse  weak,  soft,  often  rapid. 

Motor  loss   usually   hemiplegic 
and  fully  developed  at  once. 

Motor  loss  often  monoplegic  and 
inclined  to  extend. 

General  convulsions  common. 

Limited  convulsions  common. 

Course. 

Rapid  improvement  in  motion. 

Slow  motor  improvement.  Ex- 
tension of  paralysis  oflen  ob- 
served. 

Foot  usually  gains  more  rapidly 
than  hand. 

Foot  oflen  gains  less  than  hand. 

Anesthesia  usually  fleeting. 

Paresthesia  persists. 

Persistent  aphasia  exceptional. 

Persistent  aphasia  and  other  cor- 
tical symptoms  common. 

Postplegic  athetosis,  trembling,    Postplesnc   athetosis,  trembling, 
and  chorea  common.                   |     and  chorea  uncommon. 

Postplegic  convulsions  rare. 

Postplegic  convulsions  common. 

I  Spasmodic  weeping  and  laughter 
common. 


Spasmodic  weeping  and  laughter 
exceptional. 


Prognosis. — Cerebral  softening  is  an  accident  following  such  a  wide 
variety  of  diseases  and  conditions  which  provoke  the  endarterial  process 
of  thrombosis  that  prognosis  can  not  be  generalized.  Even^  case  has  its 
own  indications.  The  tendency  to  immediate  death  is  less  than  in  hem- 
orrhage, but  the  appearance  of  pneumonia,  or  an  acute  bedsore,  or  a 
sudden  elevation  of  temperature,  even  of  moderate  degree,  indicates  a 
grave  complication  and  a  probable  fatality.  In  embolic  cases,  if  it  is 
probable  that  the  embolus  is  infected,  as  in  infectious  endocarditis,  diph- 
theria, and  the  exanthemata,  the  outlook  is  much  darkened  by  the 
probability  of  acute  infectious  encephalitis  being  set  up  in  the  softened 
area,  to  be  followed  by  abscess  and  probably  by  death.     Advanced 
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years  are  against  the  patient  In  every  case  the  prognosis  should  be 
held  in  reservation  for  a  week  until  it  is  evident  that  the  thrombosis  is 
not  spreading  and  that  local  infection  has  not  occurred.  The  tempera- 
ture is  hefe  a  valuable  guide.  Persistent  severe  convulsions  commenc- 
ing early,  perhaps  present  at  the  onset,  are  of  grave  significance.  They 
point  to  involvement  of  the  cortex  and  meninges  on  the  one  hand,  or  of 
the  lateral  ventricles  on  the  other.  The  secondary  implication  of  the 
meninges  or  ependyma  over  the  soflened  area  is  usually  limited,  but  in 
infected  cases  it  may  lead  to  a  generalized  inflammatoiy  process  of  the 
utmost  gravity.  When  the  first  fortnight  has  passed,  the  jiaralytic  state 
may  be  considered  established.  Contractures  and  deformities  are  there- 
after developed,  as  in  hemorrhage.  The  hemiplecic  state  presents  nothing 
dissimilar  to  that  following  arterial  rupture,  and  has  been  described  in 
a  previous  chapter.  The  condition  presented  by  a  given  case  of 
softening  at  the  end  of  the  first  month  is  likely  to  be  permanent.  This 
is  especially  tnie  after  middle  life.  There  is  also  the  possibility  of 
epileptoid  attacks  following  at  any  time,  and  the  persistence  of  the 
endarterial  disease  or  its  generalized  presence  constitutes  a  continual 
menace.  This  is  particularly  true  in  multiple  softenings  and  in  the 
bilateral  forms  such  as  that  wliioh  furnishes  a  pseudobulbar  i)alsy. 

Treatment. — ^The  treatment  of  cerebral  softening  to  l)e  efficient 
must  antedate  the  occurrence  of  thrombosis.  In  a  word,  it  must  be 
prophylactic.  In  another  word,  it  must  be  the  treatment  of  the  arterial 
disease.  When  the  arterial  current  is  cut  off  we  yet  have  to  deal  with 
the  basic  disease  in  order  to  prevent  an  increase  of  the  thrombus  or  its 
repetition  and  to  cause,  if  possible,  its  diminution.  When  called  at  the 
onset  of  the  softening  in  the  early  hours  of  the  attack,  if  hemorrhage 
can  be  excluded,  the  treatment  consists  of  maintaining  a  masterly  inac- 
tivity. The  patient's  j>osition  should  be  horizontal,  to  favor  the 
cerebral  circulation ;  the  flagging  heart  may  be  encouraged  with  stiych- 
nin  and  relieved  with  the  nitrites  given  frequently,  which  also 
favor  increiu<e<l  circulation  in  the  exsanguinated  brain  territory. 
Small  quantities  of  nourishment  should  be  administered  and  the 
functions  of  the  bowels  and  bladder  supervised.  If  hemorrhage  can 
not  be  excluded,  the  same  course  is  still  advisable,  but  if  hemorrliage  is 
diagnostni,  the  oj)i)osite  plan  of  treatment  for  that  condition,  already 
described,  should  be  instituted.  Purgation  and  venesection  can  not 
benefit  a  cerebral  territory  already  exsanguinated.  In  cases  of  embo- 
lism, cardiac  repose  is  to  l)e  encouraged  that  other  jmrticles  may  not 
emigrate.  Bromid,  to  control  the  convulsions,  may  often  be  required. 
The  further  management  of  the  case  is  that  of  good  nursing.  The 
arterial  state  must  never  escape  attention.  Its  amenability  to  treatment 
governs  the  outlook  for  the  patient  and  the  probability  of  recurrence. 
When  the  paralytic  state  is  established,  its  management  is  the  same  as 
that  laid  down  in  the  previous  chapter,  and  for  the  terminal  monoplegia 
or  hemiplegia  the  indications  are  likewise  identical.  The  treatment  of 
aphasias  and  the  development  of  the  opposite-sided  speech-centers  have 
been  described  in  the  chapter  on  Aphasia. 
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CHAPTER  VIII. 
DISEASES  OF  THE  CEREBRAL  VEINS  AND  SINUSES. 

Anatomical  Considerations. — ^The  blood  entering  the  cranium  by 
the  internal  carotids  and  vertebrals  after  irrigating  the  encephalon  makes 
its  exit  mainly  by  the  internal  jugular  veins.  The  return  circulation 
from  the  ventricular  portion  of  the  cerebrum  and  the  callosal  portion 
of  the  hemispheres  is  by  the  Gallenic  veins  and  inferior  longitudinal 
sinusy  all  of  which  empty  into  the  straight  sinus.  From  the  convexity 
the  pial  veins  run  upward  and  open  into  the  superior  longitudinal  sinus 


throHgKparivtail 


Toftmkxf 


Int.Juguktr 


Sxi.Juf^kirvein 


Fig.  88.— Diagram  showing  the  communications  existing  between  the  superior  longitudinal  and 
lateral  sinuses  and  the  external  veins,  indicated  in  the  figure  by  *  (Leube). 


in  a  forward  direction  against  the  slow  blood-current  of  this  dural 
channel.  Here  the  circulatory  conditions  are  rendered  still  more 
unfavorable  by  hydrostatic  pressure,  by  the  presence  of  trabeculae  in  the 
sinuses  which  impede  the  flow  of  blood,  and  by  venous  retardation 
during  inspiration.  The  cerebellar  veins  empty  mainly  into  the  lateral 
sinuses.  Into  the  dural  sinuses  also  empty  many  veins  from  the  face 
and  scalp.  The  facial  vein  communicates  with  the  cavernous  sinus 
through  the  ophthalmic  vein.  The  veins  of  the  nasal  vault  open  into 
the  anterior  extremity  of  the  superior  longitudinal  sinus.  Numerous 
veins  of  the  scalp  along  the  median  line  have  a  similar  outlet.  Veins 
from  the  mastoid  process  and  its  cutaneous  surface  enter  the  lateral  and 
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petrosal  sinuses,  and  the  occipital  and  posterior  auricular  veins  are  con- 
nected with  the  lateral  sinus.  In  addition,  many  veins  of  the  cranial 
dij)loe  dischar^*  into  the  sinuses.  Finally,  the  sinuses  connect  with  tlie 
veins  of  the  spinal  canal. 


ExU  jugulvtim 


Comm  unkatiory  wttk  mint 
atbackofneek 


Fig.  89.~I>itgram  showing  tbeconimuiiicatioiiM  exixtiiiK  l>ct«rcvn  tlio  Interal  and  cavernous  tiuusi 
and  the  extomal  veinH,  indieat«d  in  the  figure  by*  (I^eulie). 


The  (cerebral  veins  are  subject  to  the  same  lesions  tliat  influence 
veins  elsewhere,  but  we  are  only  calknl  \i\yon  to  consider  phlebitis  and 
venous  thn)nilK)sis.  They  are  usually  associated  and,  practically  s{K»ak- 
ing,  severe  cerebral  symptoms  are  alone  produced  by  thrombi.  Throm- 
bosis may  occur  in  the  pial  vessels  of  the  convexity  and  extend  into 
the  h)ngitudinal  sinus,  or,  beginning  in  the  sinus,  may  invade  the 
cortex  and  give  rise  to  lo«dized  softening  and  focal  manifestations. 
The  entire  subject  may  be  conveniently  described  under  the  head  of 
Sinus  Thrombosis. 

SINUS  THROMBOSIS. 
Intracranial  sinus  thrombosis   ocxjurs   more   frequently  even  than 
thrombosis  in  the  pelvic  veins,  or  in  those  of  the  lower  extremities.     It 
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is  favored  by  the  sluggishness  of  the  venous  current  and  the  other 
anatomical  peculiarities  above  indicated.  Septic  invasion  is  also  ex- 
tremely liable  from  the  relation  of  these  channels  to  the  cavities  of 
the  nose,  throat,  and  ear,  and  to  the  frequently  traumatized  surface  of 
the  face,  neck,  and  scalp.  It  occurs  in  t\vo  forms, — the  marantic  and  the 
infective. 

Marantic  sinus  thrombosis,  or  primary  thrombomy  is  a  local 
condition  occurring  usually  in  the  superior  longitudinal,  rarely  in  the 
lateral,  and  very  rarely  in  the  cavernous  sinus.  It  occurs  in  debilitated 
states,  and  is  most  common  at  the  two  extremes  of  life.  Exhausting 
diseases,  weakness  of  the  heart,  and  in  general  any  cachectic  state  pre- 
dis|K>se  to  it  Prolonge<l  illness,  as  from  diarrhea,  typhoid  fever, 
pneumonia,  phthisis,  cancer,  malaria,  the  anemias,  etc,  often  precede 
it.  Under  these  conditions  there  is  a  tendency  to  fibrin  deposit  and 
thrombus  formation  which,  once  started,  is  likely  to  extend.  Should  it 
commence  in  a  cortical  vein,  or  extend  from  a  sinus  to  the  brain-surface, 
Jacksonian  fits  may  be  produced. 

Usually  on  post-mortem  examination  the  thrombus  is  found  to 
involve  several  sinuses  and  their  tributary  veins.  When  the  entire 
lumen  of  a  cortical  vein  is  blocked,  the  drainage  of  its  territor}'  is  pre- 
vented and  localize<l  edema,  punctate  hemorrhage,  and  red  softening 
follow.  In  the  same  way  edema  occurs  in  the  superficial  parts  of  the 
fiice  and  head  which  drain  into  an  occluded  sinus.  Swelling  about  the 
eye  and  exophthalmos,  with  retinal  thrombosis  and  epistaxis ;  swelling 
about  the  mastoid,  over  the  vertex  or  occiput,  is  produceil  by  the  throm- 
botic closing  of  the  sinuses  respectively  related  to  those  regions.  When 
the  lateral  sinus  is  involve<l,  the  thrombus  may  extend  down  the  internal 
jiiguhir  and  be  found  as  a  firm,  palpable  con!  in  the  neck.  In  marantic 
thrombosis  the  clots  are  firm  and  non-adherent  to  the  walls  of  the  vein 
or  sinus, — ^that  is,  they  are  not  inflammatory.  They  tend  to  organize 
or  resorb  and  do  not  disintegrate.  Reestablishment  of  the  circulation 
in  the  sinus  is  therefore  possible,  and  usually  takes  place  in  long-stand- 
ing cases,  but  in  cortical  veins,  if  cerebral  softening  occurs,  there  is  no 
tendency  to  circulatory  restoration. 

The  Bymptoms  of  marantic  thrombosis  are  those  of  venous  stasis, 
localized  edema,  and  disturbed  brain-function  following  upon  exhausting 
diseases.  As  the  longitudinal  sinus  is  usually  aifocted  there  is  often 
epistaxis  and  disturbance  in  the  leg-centers,  indicated  by  weakness, 
tremors,  paralyses,  and  spasms  in  the  lower  extremities.  Convul- 
sions in  children  are  commonly  encountoreil,  and  may  be  limited 
or  monoplegic  when  a  cortical  vein  is  invaded.  Meningeal  irri- 
tation often  shows  itself  in  rigidities,  retracted  neck,  and  vasomotor 
disturlxince. 

The  diasrnoBiB  of  marantic  thrombosis  is  usually  obscured  by  the 
overshadowing  picture  of  the  preceding  illness,  and  in  those  cases  whore 
external  edv?ma  does  not  point  the  way  it  is  rarely  decipliored  during 
life.  There  can  be  little  doubt  that  it  furnishes  some  of  tho  cases  of 
cerebral  palsy  in  childhood.  Convulsions  coming  on  late  in  the  history 
of  exhausting  illness,  especially  in  children,  should  direct  attention  to 
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the  possibility  of  sinus  occlusion.  If  meningeal  or  focal  symptoms  are 
present,  coupled  with  local  edema  about  the  eye  or  face,  over  the  vertex, 
in  the  mastoid  or  occij)ital  region,  a  diagnosis  may  be  made. 

The  progrnosis  will  depend  upon  the  nature  of  the  initial  illness, 
the  probability  of  cortical  softening,  and  the  vital  prospects.  When 
the  cachexia  or  exhausting  disease  can  be  controlled  and  life  maintained, 
the  tendency  to  resori)tion  of  the  clot  presents  a  favorable  outlook,  except 
for  the  softtmed  areas  of  brain-tissue.  When  these  have  been  j)roducc^, 
permanent  disability  of  a  motor  or  mental  character,  or  both,  may  be 
ex|K»cted.     The  treatmerU  is  that  of  the  general  condition. 

Infective  sinus  thrombosis,  inflammatory  thrombosis  or  secondary 
thromhosisy  is  tlui  result  of  the  invasion  of  patliogenic  infectious  organ- 
isms. It  is,  therefore,  a  secondary  process  and  occurs  usually  in  adults. 
Generally  it  is  locatcnl  in  one  of  the  paired  sinuses  and  in  the  one  nearest 
the  infection  atrium.  It  is  likely  to  produce  meningitis  or  give  rise  to 
cerebral  abscess,  or  both,  and  it  is  frequently  attended  or  followed  by 
systemic  infection  and  pyemia.  It  arisi^s  from  septic  traumatic  condi- 
tions of  the  face,  scalp,  cranial  and  facial  bones,  and  from  septic  pro- 
cesses in  the  nose,  mouth,  pharynx,  in  the  various  bony  sinuses,  and  in 
the  middle  ear  and  mtustoid  process.  By  far  the  most  common  source 
of  infection  is  suppurative  middle-ear  disease.  Anthrax  of  the  face  and 
lips,  facial  and  scalp  erysipelas,  dental  caries,  and  carbuncles  have  been 
noted  as  causes.  The  sinus  always  becomes  infected  by  extension  of  the 
8e])tic  process  to  it,  either  by  direct  invasicm  or  by  propagation  along  a 
venous  tributary.  Inflammation  of  the  sinus-walls  is  followed  by 
thrombotic  coagulation  of  the  contained  blood,  and  a  septic  plug  is 
formed  that  closely  adheres  to  the  diseased  and  softened  vessel. 

The  septic,  soft,  and  disintegrating  thrombotic  clot,  swarming  with 
pathogenic  and  pyogenic  bacteria,  sets  uj)  infection  of  the  imme<liate 
territory,  and,  yielding  particles  to  the  blood-stream,  often  induces  dissem- 
inated and  systemic  infection.  Thus  arise  the  numerous  ])yogenic  foci 
throughout  the  b(Kly  that  are  frequently  present.  The  thrombus  once 
formed  is  prone  to  ext<Mid,  and  the  internal  jugular  is  often  invaded,  pre- 
senting itself  in  its  upper  thinl  as  an  indurated  conl  that  can  be  palpated 
in  the  neck.  Even  the  suj)erior  vena  cava  has  been  invaded.  The 
sinus-walls  being  softened,  the  neighboring  leptomeninges  are  infected 
and  a  locjUize<l  or  disseminated  septic  meningitis  is  added.  In  a  similar 
way  the  inf(»ctive  process  travels  along  the  veins  into  the  substance 
of  the  encej)halon  and  sets  up  abscesses.  Macewen  thus  tabulates 
the  princi|ml  differences  between  marantic  and  infective  sinus  throm- 
bosis: 

Sinus  Thrombosis. 
Marantic.  Infective. 

1.  Chiefly  affects  the  longitudinal  si-        1.  Chiefly  affects  the  paired  sinuses. 

nuses. 

2.  The  clots  tend  to  organization  or  are        2.  Clots  tend  to  purulent  disintegration. 

absorbed. 

3.  Hemorrhages  into  cerebral  cortex  in        3.  Hemorrhages  into  brain  or  cerebel- 

about  half  the  cases.  lum  seldom  occur. 
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4,  Tenderiey  Uj  prm!u«:i?  bmin  softening, 

5,  Then?  u  seldom  punilcut  intectiuu  as 

a  sequence. 

6,  No   aooonipanying    leptomenmgitis, 

cerebral  or  cerebellar  abscess. 


4.  Na  teTKleiicy  to  bmiii  sufteniBtr. 

6.  l^urulent  iiiftH*tiMii  rommoii  from 
jieptie  ur  iutiTtive  Piijliiili 

6.  Often  e<jincid«ot  jiuriileiit  k'iit4Jiuen» 
bgitiii,  cerebral  vr  certbellur  ab- 
scess. 


The  symptoms  of  infective  ninus  thniiubosis  are  local  and  mfs- 
The  local  ones  are  due  to  circuktfjrv  tli.sturbatict^,  such  as  cir- 
cum^rihcKl  edema  and  brain  symptoms,  Thvy  will  be  given  in  detail 
m  the  description  of  thromlioi^Ts  of  special  sinuses^  The  systemic 
symptoms  are  tin>se  of  septicemia  ;  intense  headache^  often  local izcnl  at 
die  ^eat  of  disease  ;  vomiting,  fluctuating^  and  rcniitteiit  tcmprratnre  ; 
small,  thready  pulse  ;  rigors,  prrduso  perspiration,  thy  tongue,  miorcxia 
and  diarrhea,  <»r  c(^nstipatiun. 

Depending  up  in  the  prcj)ondeninoe  of  symptoras  and  their  grouping, 
the  septicemia  shows  ditferent  clinical  varieties*  When  the  lungs  are  first 
or  mainly  involved  by  the  phigging  of  iiulmonary  vessels,  localized  or 
difiuse  [mln  is  oceasionwl,  congli  is  induced,  luid  the  expectoration  may 
change  to  "prune-juice"  apj>earance,  and  then  l»ecnmes  purulent,  fetiil, 
and  extremely  offensive  as  the  puhnunarv  process  increases.  Abseesseia 
form  and  gangrene  occurs.  In  this  way  septic  pneumonia  also  is 
induced. 

A\'heo  the  bnint  of  the  attack  falls  upin  the  aMominal  organs,  the 
typhoid  type  of  septicemia,  which  closely  mimics  enteric  fever  and  is 
sometimes  mistaken  for  it,  is  |>re.^?nt€^d.  In  another  and  much  smaller 
group  of  cases  meningeal  symptonis  dominate  the  picture  and  are 
actually  due,  in  large  part  at  least,  to  the  infective  leptommiingitis. 
All  tbree  of  the  syniptnni  gritups,  or  any  combination  of  tlieir  various 
featun»s,  may  \)e  presented  by  tbc^  saTue  case. 

Infective  cavernous  sinus  thrombosis  arises  from  septic  invasion, 
reaching  the  sinus  usually  l>y  way  uf  the  i>phthalmic  vein.  It  may  als<> 
be  due  to  a  forward  extensiiiu  id' a  septic  prm-eHS  iu  die  lateral  or  petrosal 
sinuse^i.  The  secondaiy  meningitis  to  wliicli  it  gives  rise  is  hasilan 
Fractures  of  the  cranial  base  and  blows  on  the  bead  have  furnishetl  its 
«itarting-jx>iut.  ErysifMdas  of  the  {\u%\  especially  alj<iut  the  eye  and 
nose  ;  abscess  of  the  oriat  ;  iutections  of  the  nasal,  liuccal,  and  pharyn- 
geal cavities  or  of  their  sinuses  ;  ulcenition  of  the  tonsillar  glands,  and 
caries  or  periosteitis  oi'  the  facial,  es|>ei'iaMy  of  the  maxillary  bones,  have 
led  to  it. 

Symptoms :  One  siims  is  usually  first  involved,  and  the  local 
manifestations  are  one-sidinl.  There  is,  however,  a  pnmounccd  ten- 
dency for  the  pn>ces8  to  invade  the  opposite  sinus,  and  then  the  ease 
presents  bilatend  signs.  Such  a  sequence  is  higldy  diagnostic.  The 
first  affected  side  may  even  show  improvement  tlirough  the  establish- 
ment of  tlie  collatenil  return  elrcuhition  beffU'c  the  see^nul  side  is 
invaded.  There  is  usually  eonsidemble  jiuin  of  a  su|)ra-  or  infra-orljital 
neuralgic  sort,  and  diffuse  lit^adaclie.  Mental  synndvniis  are  wanting, 
unless  meningiti.s  is  set  up,  and  then  delirium,  heVjctude,  and  coma  may 
appear*     When  the  sinus  is  plugged  the  return  circulation  through  the 
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ophthalmic  veins  is  cut  off.  The  orbital  contents  become  edematous,  the 
ocular  globe  is  thrust  forward,  the  lids  are  swollen,  and  the  swelling  ex- 
tends to  the  nose,  brow,  and  cheek.  There  may  also  be  swelling  on  the 
same  side  of  the  pharj-nx.  The  optic  disc  is  congested  or  choked,  the 
retinal  veins  are  distended,  and  pressure  is  exerted  on  the  ocular  nerves 
that  enter  the  orbital  aj)ex.  This  causes  more  or  less  ophthalmoplegia. 
The  third,  fourth,  sixth,  the  ophthalmic  division  of  the  fifth,  and  the 
optic  nerves  are  more  or  less  affected.  Ptosis,  strabismus,  puj)illary 
stasis,  and  defective  vision  in  varying  degrees  are  thereby  added  to  the 
exophthalmos. 

The  invasion  may  be  abrupt  or  insidious  and  the  disease  may  last 
from  a  few  days  to  several  months,  but  infective  cases  are  practically 
fatal.  When  the  second  eye  is  involved,  it  usually  is  very  rapidly 
affected.  The  apjiearane«  of  basilar  meningitis  and  the  development 
of  septicemia  add  immediate  gravity  to  the  alrc»ady  serious  condition. 

Infective  lateral  sinus  thromboBis  is  the  form  most  frequently 
encountered.  Its  origin  is  nearly  always  in  a  septic  condition  of  the 
middle  ear.  The  petrosal  sinuses  and  the  internal  jugular  are  usually 
invaded.  It  is  commonly  encountered  in  young  adults,  and  is  rare  in  the 
two  extremes  of  age.  While  ordinarily  due  to  middle-ear  disease,  it  may 
arise  from  a  mouth  or  throat  infection  by  way  of  the  Eustachian  tube 
and  tympanum,  from  extension  of  thrombosis  in  other  sinuses,  from 
basilar  fractures  involving  the  petron,  and  from  infections  about  the 
occiput,  nucha,  and  mastoid. 

Symptoms :  The  lateral  sinus  is  usually  affected  from  a  chronic 
middle-ear  suppuration  which  has  caused  more  or  less  en)sion  of  the 
tympanic  Iwny  stnicture.  An  acute  ])rocess  may  cause  it,  but  this  is 
exceptional.  In  the  chronic  cases  of  j)urulent  otitis  media  it  is  a  con- 
stant menace.  Frequently  there  is  a  lessening  or  cessation  of  the 
ear-discharge,  pain  develops  in  the  ear,  and  headache  follows.  The 
fluctuating  temperature  mounts  up,  and  vomiting  and  rigors  indic4ite 
the  involvement  of  the  sinus  or  an  intracranial  extension.  Local  mgrn^ 
of  lateral  sinus  thromlwsis  depend  on  the  obstniction  of  its  lumen  and 
the  location  or  extent  of  the  thrombus  and  phlebitis.  Occlusion  of  the 
sinus,  blocking  the  inlet  of  the  mastoid  vein,  gives  rise  to  a  circum- 
scribed wlema  extending  from  the  auricle  over  the  mastoid.  Pain  on 
percussion  of  the  mastoid  is  present  only  when  the  bone  or  periosteum 
is  inflamed.  If  the  thrombosis  is  situat^nl  lower  in  tlu^  sinus  and  shuts 
off  the  condylar  veins,  through  which  the  sujwrficial  circulation  of  the 
lateral  lower  occipital  region  drains,  a  brawny  hanlness  and  (»dema  may 
be  made  out  in  the  upper  part  of  the  posterior  cervical  triangle.  Should 
the  phlebitis  extend  into  the  int<Tnal  jugular,  extreme  lixal  tenderness  is 
found  over  the  upper  jx>rtion  of  this  vessel  on  palj)ation,  or  may  be 
experienccKl  by  the  patient  in  swallowing.  The  head  is  usually  inclined 
to  the  affected  side  to  lessen  muscular  pressure  on  the  jugular.  When 
the  thrombosis  follows  down  into  the  jugular,  it  may  be  easily  palpated 
as  a  firm,  cord-like  stnicture.  Disintegration  of  the  thnmibus  may 
cause  it  to  disappear  in  a  few  days.  The  lymphatic  glands  in  the  neck 
are  frequently  engorged  and  easily  palpable.  Gerhardt  has  pointed  out 
that  during  inspiration  the  external  jugular  vein  on  the  affected  side  is 
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less  prominent  This  is  due  to  the  occlusion  of  the  internal  jugular, 
which  allows  rapid  drainage  of  the  external  branch  into  the  common 
trunk.  If,  however,  the  thrombus  extends  into  the  common  trunk,  the 
external  vessel  is  then  engorged  and  more  prominent  than  on  the  sound 
side. 

If  the  inflammatory  thickening  at  the  jugular  foramen  is  sufficiently 
great,  it  involves,  by  extension  or  pressure,  the  cranial-nerve  trunks, 
which  make  their  exit  at  this  opening.  Pneumogastric,  spinal  accessory, 
and  glossopharyngeal  symptoms  are  then  produced.  Respiratory,  laryn- 
geal, cardiac,  and  vocal  disturbances ;  difficulty  in  swallowing,  spasm 
or  {Miresis  in  the  sternomastoid  and  trapezius  point  to  this  condition. 
Abscesses  sometimes  form  in  the  neck,  under  the  sternomastoid  or  in  the 
nuchal  region. 

Almost  from  the  first  there  are  distinct  cerebral  symptoms.  The 
cephalalgia  is  attended  by  somnolence,  which  may  deepen  into  coma. 
Delirium  is  often  an  early  symptom.  Phlebitis  is  likely  to  extend  into 
the  temporosphenoidal  lobe  and  cerebellum,  giving  rise  to  diffuse  inflam- 
mation or  rapidly  producing  softening  and  abscesses.  At  the  seat  of 
the  sinus  thrombosis  the  softened  dural  wall  no  longer  protects  the  soft 
meninges,  and  a  localized  septic  meningitis,  with  a  tendency  to  become 
diffuse  is  occasioned.  Even  the  bone  under  the  sinus  is  eroded,  and  defi- 
nite discolorations  are  left,  both  on  the  cranial  wall  and  on  the  cerebral 
surface,  to  mark  the  site  of  the  sinus  disease. 

A  disease  presenting  so  many  complications  and  possibilities  neces- 
sarily lacks  clinical  uniformity.  While  lateral  sinus  thrombosis  is 
usually  confined  to  one  side,  it  may  propagate  itself  into  the  venous 
channels  of  the  opj)osite  side  and  infect  both  internal  jugulars.  The 
appearance  of  cerebritis,  meningitis,  or  intracranial  abscess  greatly 
reduces  the  life  cliances.  Septicemia  is  particularly  likely  to  develop, 
with  its  own  serious  import.  The  virulence  of  the  infection,  however, 
seems  to  vary  between  wide  extremes.  Some  cases  run  a  rapid  course 
to  fatal  termination  in  four  to  seven  days,  others  last  weeks  and  months, 
and  exceptional  ones  may  recover.  The  gravity  of  the  disease  can  not 
well  be  overestimated. 

Infective  thrombosis  of  the  longritudinal  sinuses  is  extremely 
rare,  while  marantic  thrombosis  finds  its  most  common  location  in  these 
venous  passages  and  especially  in  the  su|)erior  one.  Infectious  condi- 
tions in  the  nasal  vault,  in  the  scalp,  and  in  the  cranial  diploe  of  the  ver- 
tical region  are  capable  of  extension  to  the  superior  longitudinal  sinus. 
Phlebitis  may  then  extend  to  the  cortical  veins.  Occlusion  of  the  sinus 
leads  to  local  edema  in  the  scalp  and  probably  in  the  brain  also,  but  the 
collateral  circulation  obviates  any  serious  results  from  this  mechanical 
feature.  The  danger  lies  in  the  likelihood  of  septic  cerebral  phlebitis 
and  septic  meningitis.  Usually  the  obtnisive  meningitic  features  pre- 
dominate, and  suggestions  of  cortical  phlebitis  and  even  of  abscess  for- 
mation are  obscured  or  overlooked. 

The  treatment  of  infective  cranial  sinus  thrombosis  is  primarily 
snrgical.  The  infection  atrium  is  to  be  determined  and  rendered 
thoroughly  aseptic.  Whenever  possible,  it  must  be  eradicated.  In  the 
case  of  the  cavernous  sinuses  little  more  can  be  done  by  the  surgeon, 
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but  D Wight  and  Germain  ^  have  reported  one  instance  in  which  the 
cavernous  sinus  was  reached  surgically  with  immediate  improvement  in 
the  jiatient's  condition,  though  with  fatal  termination  ultimately.  A 
previous  case  by  Hartly  was  entirely  successful.  Aggressive  inter- 
ference is  allowable,  and  indicated  when  the  lateral  and  longitudinal 
sinuses  are  invaded.  Many  cases  of  lateral  sinus  thmmboses  have 
probably  been  saved  by  prompt  and  radical  interference.  The  sinus 
has  been  ojKJued,  the  infective  thrombus  removed,  and  absceases  in  the 
temporal  lobe  and  in  the  cerebellum  drained.  Often  as  a  preliminary 
measure  the  mastoid  antrum  and  the  middle  ear  have  been  surgically 
dealt  with,  but  when  there  is  evidence  of  sinus  thrombosis  it  is  a  waste 
of  time  and  opportunity  to  stop  at  this  step. 

Local  applications  of  heat  and  cold  to  the  head  may  be  used,  and 
serve  sometimes  to  relieve  the  headache  and  modify  the  delirium.  In 
view  of  the  septic  nature  of  the  disease,  supjK)rtive  measures  are  emphat- 
ically indicated  from  the  first.  Agjiinst  the  sej)ticemia  we  may  bring 
measures  to  bear  that  favor  elimination  by  the  skin,  Iwwels,  and 
kidneys.  The  administration  of  antiseptics,  such  as  the  salicyl  pre- 
parations and  the  mercurials,  are  of  doubtful  value,  but  are  strongly 
advised  by  many  and  should  not  be  omitted. 


CHAPTER   IX. 

CEREBRITIS,  ENCEPHALmS,  AND  ABSCESS  OF  THE 

BRAIN- 

Inflammation  of  the  brain  proper  may  be  local  or  generalized, 
aciiie  or  chronie. 

Acute  Localized  Cerebritis. — Btiologry. — The  brain  is  subject  to 
inflammatory  processes  the  same  as  any  other  parenchymatous  organ, 
yet  generalized  cerebritis  is  rare,  and  only  recc^ntly  have  we  learned  to 
recognize  it.  Localized  acute  cerebi^itU^  on  the  other  hand,  occurs  with 
frequency,  but  is  practically,  if  not  invariably,  a  secondary  condition. 
Meningitis  always  entails  some  underlying  cerebritis.  A  circumscribed 
ceifebritis  occurs  about  a  heirwrrhagic  fociJis  or  spot  of  thrombotic:  sofienivg 
if  infection  is  added.  Without  the  additional  infection  such  as  is  fur- 
nished by  septic  endocanlitis  or  other  infet^tive  focus  the  zone  surround- 
ing a  cerebral  tumor,  hemorrhage,  or  area  of  softening  is  one  of  ecmgc^s- 
tion,  edema,  and  pressure  ncKimsis.  Blows  on  tiie  head  may  cause 
localized  meningitis  and  cercbritis  at  the  point  of  violence,  or  on  the 
opposite  side  of  the  h«id  by  the  action  of  contre  coup.  In  some  cases 
the  local  cerebritis  alone  follows,  and  this  may  only  affect  the  w^hite 
matter  below  the  cortex.  Apparently  the  traumatism  favors  the  local 
action  of  bacteria  by  reducing  the  resistance  of  the  tissues,  as  proved 
by  Ehrnrooth  in  an  interesting  series  of  experiments.^  Cranial  frao- 
tureSf  punctured  wounds^  and  perhaps  severe  concussion  may  c^iuse  it. 
Bone  disease,  septic  processes  in  the  diploe,  and  in  the  cranial  bony  and 

1  "  Boston  Med.  and  Surg.  Jour.,'»  1902.  «  "  Rev.  Neurolog.,"  Aug.,  1900. 
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venous  sinuses,  may  lead  to  cerebral  inflammation  and  be  followeil  by 
abscess.  Infection  of  the  brain  after  operations  sometimes  causes  a 
diffuse  oerebritis  that  may  involve  an  entire  hemisphere.  Hernia  cere- 
bri is  a  manifestation  of  a  septic  inflammatory  process.  Sunstroke,  heat- 
stroke, and  alcoholism  seem  ca{>able  of  inducing  cerebritis,  or  at  least  so 
modifying  the  cerebral  nutrition  that  dementia  may  follow  and  sclerotic 
brain-tissue  be  found  postmortem.  To  Van  Giesen  we  owe  a  knowl- 
edge of  the  cellular  changes  following  insolation  and  their  probable  re- 
lation to  an  acute  auto-intoxication. 

In  certain  conditions  the  inflammation  falls  on  definite  cerebral  struc- 
tures. In  this  way  arise  the  clinical  symptom  groups  described  under 
the  terms  acute  poUo-encephalUis  superior  and  acute  polio-encephalitis  in- 
ferior,  when  the  cranial  nuclei  are  invaded  in  the  upper  or  lower  groups, 
furnishing  acute  nuclear  ophthalmoplegia  in  one  instance  and  acute  bul- 
bar palsy  in  the  other.  These  have  already  been  describe<l  with  the 
diseases  of  the  cranial  nerves.  Striimpell  alleged  an  acute  inflammatory 
process  in  the  cellular  cortex,  especially  of  the  motor  regions,  analogous 
to  that  of  poliomyelitis  as  the  explanation  of  many  cases  of  cerebral  palsy 
in  children.  To  this  he  applied  the  term  polio-encephalitis,  a  name  given 
also  to  the  inflammations  of  cranial-nerve  nuclei,  making  an  additional 
adjective  necessarj-.  It  is,  therefore,  sometimes  called  polio-encephalitis 
anterior  or  corticalis.  There  is  little  pathological  evidence  of  this  form 
of  cerebritis,  and  the  clinical  manifestations  of  the  attack  are  consistent 
with  the  idea  of  a  vascular  lesion.  As  there  is  a  growing  belief  in  the 
vascular  origin  of  poliomyelitis,  the  analogy,  if  not  the  identity,  of  the 
process  is  still  maintained,  and  probably  it  is  associateil  with  an  acute 
arteritis  of  an  infectious  sort  in  both  instances.  Reymond  ^  rejwrts 
what  appears  to  be  a  typical  case  in  a  child  of  seventeen  months.  The 
microscopical  changes  were  certainly  of  inflammatory'  origin  and  the 
disease  was  not  limited  to  the  motor  fields. 

The  pathologrical  anatomy  of  the  various  conditions  which  have 
been  assembled  under  the  head  of  acute  localized  cerebritis  shows  at  first 
a  high  degree  of  vascular  engorgement,  edema,  and  punctate  hemorrhage. 
The  inflamed  tissue  presents  above  the  level  of  the  surrounding  part, 
and  is  often  slightly  softened.  Its  reddish  color  and  yielding  consist- 
ency have  led  to  its  description  as  a  red  softening.  It  has  nuich  the 
macro5Cf>pical  appearance  of  embolic  red  softening,  with  which  it  was 
long  confused.  Leukocytal  infiltration  of  the  brain  and  the  disintegra- 
tion of  neuroglia,  myelin,  and  nerve-cells  may  induce  a  pultaceous  and 
even  creamy  consistency.  A  nidus  ripe  for  infection  is  formed,  and  when 
this  occurs  abscess  formation  is  prompt.  I^ater  on,  if  not  infected,  there 
is  usually  more  or  less  shrinking  of  the  inflame<l  mass,  absorption  of  the 
necrosed  elements,  proliferation  of  the  connective  tissue,  and  sclerotic 
thickening  which  may  reach  a  leathery  toughness.  Small  foci  may  in 
this  way  become  cicatrized.  Finally,  after  years,  it  may  be  impossible 
to  say  whether  inflammation,  hemorrhage,  or  thrombosis  was  the  initial 
feature  of  the  cerebral  defect. 

Symptoms. — The  indications  of  acute  localized  cerebritis  are 
obscure.  Often  associated  conditions,  such  as  meningitis,  overshadow 
1  "  Jahrb.  f.  Kinderheilk.,'»  Bd.  xliv. 
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it  in  the  clinic.  Whatever  be  the  seat  of  the  cerebral  inflammation, 
there  is  iisnully  headache,  sometimes  vomiting,  and  rarely  optic  neuritis. 
Delirium  and  somnolence  may  be  present.  Involvement  of  special 
sensory  or  motor  convolutions  or  pathways  gives  rise  to  localizing 
features  marked  by  defect  or  disturbance  of  function.  The  clinical 
picture,  therefore,  always  strongly  suggesti^  meningitis,  and  the  trccUvient 
and  prognoms  are  practically  the  same  as  in  that  condition. 

Acute  Hemorrhagic  Encephalitis. — Striimpcll,  in  1889,  and 
shortly  aftc^rward  Li^ichtenstein,  in  1890,  called  attention  to  cases  of 
diffuse  hemorrhagic  encephalitis.  In  1895  Opi>enheim  ^  reviewed  the 
literature  of  the  subject,  j)ointed  out  the  intimate  relation  of  the  disease 
to  Wernicke's  j)olio-encej)hulitis  superior  and  to  StriimiKjlFs  i)oiio-en- 
cephalitis  anterior,  and  added  six  crises,  several  of  which  recovered. 
Other  cases  have  been  reported  by  Fiirbringer,  Putnam,  Freyhan, 
Neuwerk,  and  Brie,  all  of  which  are  quoted  by  Putnam.  ^  Brie  ^ 
has  since  reporteil  a  second  instance,  with  full  autopsy  and  bacteriolog- 
ical investigation.  There  win  be  little  doubt  that  numerous  cases  have 
been  mistaken  for  meningitis.  Anatomically  the  disease  is  marked  by 
multiple,  non-suppunitive,  inflammatory  foci  showing  congestion  and 
punctate  or  massive  hemorrhages,  leukocytal  infiltmtion,  and  localized 
destruction  of  brain-tissue. 

Etioloery. — Regarding  the  causation  of  acute  hemorrhagic  encepha- 
litis there  is  much  to  be  discovered.  Most  of  the  reported  cases  followed 
influenza.  Putnam's  last  c^se  followed  the  nuimj)s,  and  erysiiKjIas, 
diphtheria,  typhoid,  typhus,  and  malaria  *  hav(»  been  followed  by  locjilized 
hemorrhagic  encephalitis.  The  writer  has  seen  two  cases  after  in- 
fluenza, one  after  pneumonia,  and  one  with  some  unknown  infection 
associated  with  acute  nephritis.  It  is  a  matter  of  speculation  whether 
various  infections  act  locally  or  by  their  elaborated  toxins.  Southard 
and  Keen"'  found  the  staphylococcus  aureus  in  five  of  six  fatal  cases  in 
man,  and  experimenting  on  guinea-pigs,  produced  similar  brain  lesions 
by  inoculations  with  pure  cultures  of  this  bacterium.  An  interval,  a 
sort  of  incubation  period,  is  often  noted  between  the  infectious  disease 
and  the  manifestation  of  the  cerebral  symptoms.  Children  and  young 
adults  furnish  most  cases. 

Morbid  Anatomy. — The  meninges  commonly  are  normal  in  appear- 
ance. There  is  usually  some  increase  of  cxTebral  fluid,  and  the  ventricles 
may  be  largely  disten<l(Hl  by  blood-tinged  contents.  The  choroid  plexus(»8 
and  the  vessels  genendly  are  engorged.  Scattered  throughout  the  brain, 
but  principally  in  the  white  matter  of  the  hemispheres  and  in  or  about 
the  basal  ganglia,  are  foci  of  hemorrhagic,  softened,  infiltrated  bmin- 
tissue.  In  some  instances  the  hemorrhage  is  massive,  in  others  there  is 
but  a  slight  hemic  coloring.  Microscopically  the  bloml-vessels  are 
found  distended,  the  lymphatics  filled  with  blood-cells  and  leukocytal 
elements,  and  at  various  points  they  are  rupturt^d  into  the  surrounding 
brain-substance. 

»  *'I>eut.  Zeit.  f.  Nervenheilk.,'*  Rind  vi. 

2  *'  Jour.  Nerv.  and  Ment.  Dis.,"  Jan.,  1897.       »  **  Neurol.  OMitralbl.,"  No.  1,  1897. 
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The  influenza  bacillus  has  boeu  too  nil  in  these  foci,^  anil  there  are 
liDme  why  think  tlit*  process  may  originate  in  bsieterial  enibulisni. 

Symptoms.— The  s^ynipUmjri  of  acute  primary  henu^rrliagit!  enei'ph- 
aiitis  are  not  definite,  and  commonly  suggest  mrningitis.  A  preceding 
acute  infeetiiHi  may  l>e  follr>\ved  immediately  or  aftt^r  sevenil  weeks  by 
beiidache,  hebetude,  vomitint:^  convulsions,  f»r  IfH^allzcd  palsies.  Slug- 
gish  pnpiJs  and  si^tiints  are  ratlier  cYjmmou.  Sleejvioess  that  tends  to 
coma  is  usual,  and  rigidity  td"  tlie  neck  has  been  rejieatedly  observed. 
The  pnke  may  lie  slow,  the  temperatm-e  elevated,  itormal,  or  subnijrmaL 
The  palsieSt  which  may  l>e  ma  hi  pie,  declare  the  localized  p  roe  esses 
ami  liave  a  teudeney  to  varA^  in  intensity  frum  ilay  to  day.  Pulse  and 
respiration  becojne  shal^»w  and  frequent,  tlie  stupor  deepens,  bedsore 
may  form,  and  deatli  terminate  the  case  in  a  few  tlays  <ir  in  seveml 
weeks.  A  fair  pro|K>rtion  of  cascii,  as  insisted  upon  by  Oppenhcim  and 
others,  fLH^iver,  almost,  if  not  completely,  ai'ter  a  taixly  and  anxious 
eonvalescx'uee. 

It  will  be  seen  that  the  disease  is  clinically  nljscnre  and  the  fftaf/nams 
has  usually  been  made  jxist  mortem.  During  life  it  is  usnally  confounded 
with  meningitis.  This  is  mit  of  triv;it  practical  moment,  as  the  tirfdmrnt 
is)  the  siunc.  Ttie  prof/nimM  is  grave,  Imt  rather  more  favorable  than  the* 
early  ileseriptions  indicatctl.  Gradual  onset,  cutuparative  milduess  of 
symptoins,  and  long  <hinition  of  disease  have  a  liivomble  imiKirt. 

Chronic  cerebritiSjand  cJironic  enceph^rdh  arc  terms  loosely  applteil 
to  late  anil  usnally  seetaidary  conditions  tliat  are  mainly  si'lerotjc  unci 
degenerative  in  nature.  This  sclerosis  may  exist  in  diss(*ndnatetl 
patches  or  in  large,  eireumsenbed  areas;  it  may  involve  an  entire  hemi- 
sphere or  be  hirgely  confined  to  the  gray  matter  of  both  half-braiuK 
The  portion  of  the  eneephnlon  thus  ailcctcd  is  distnrbctl  in  its  iiinctiou, 
which  is  nsnally  greatly  impaired  or  entirely  alMilishccK 

Abscess  of  the  Brain. — ^Hmin-absccss  is  always  secondary,  and  is 
due  to  the  invasion  id'  pyogenic  l>aeteria. 

Etiology, — In  a  r*Hig[i  way  we  may  say  that  all  the  causes  of  infect- 
ive mintJt  fhromUmH  and  acute  localized  eenhntm  are  ct^mpctcnt  to  prt>- 
duce  brain-abs<»ess,  as  the  first  step  in  its  ilevclopnicnit  is  inflannoation. 
Suppurathr  midfi/v^ur  dm^fxe  fnrnishes  ahiiost  two-fifths  of  the  cases, 
and  hrfffl  injur tf  alxmt  one- fourth.  About  one-sixth  of  the  e«Ls<'s  are 
due  to  ffaieml  pJfemie  ttfnfeji.  Of  this  number  [Uinilcnt  pnlmonary 
disea-^'S  furnish  the  great  maji»rity,  Sejitic  infianmiation  in  the  nasal 
and  pharyngeal  spaces,  brain-tumors,  infcH'tetl  (*erclmd  hcmorrliag^^s, 
and  infarcts  furnish  a  small  contingent.  In  rare  cases  the  oVdium  albi- 
cans has  been  found  in  the  abscess  and  traced  thrnugli  the  blood-vessels 
into  the  ni>se.  In  others  the  only  pathogenic  baeterium  present  is  the 
tubercle  bacillus.  Actinomyt^es  have  also  brcn  eneountered.  3f(tks 
are  aln uU  three  times  as  snlyi-ct  to  abscess  of  the  bniiu  as  fntmi*\'i,  and 
five  times  as  frequently  afl[*ecte<l  with  tlic  traumatic  variety.  More  than 
half  of  the  cases  rw/cur  lu'tween  ten  and  tliirty  years  of  age.  Kocrner 
states  that  in  Prussia  abont  five  per  cent,  ^tf  all  deaths  between  tlie  ages 
of  ten  and  twenty  are  due  to  cert^bral  complications  of  otitis,  mainly 
abscesses, 

*  Putaain,  iut.  cU. 


238  DISEASES  OF  THE  BRAIN  PROPER. 

Pathologrical  Anatomy. — The  most  common  seal  of  brain-abscess 
is  in  tiie  temj)orosphenoidal  lobe,  due,  doubtless,  to  the  relation  of  the 
venous  circulation  of  this  part  of  the  brain  and  of  the  middle  ear  with 
the  petrosal  sinuses.  In  decreasing  frequency  follow  the  cerebellum, 
the  centrum  ovale,  the  pons,  the  occipital  lobes,  the  parietal  lobes,  and 
the  frontal  lobes.  The  invasion  pathioay  is  oflen  obscure,  but  the  arterial 
route  has  been  demonstrated  in  some  instances,  the  perivascular  spaces 
in  others.  The  common  sequential  relation  of  middle-ear  disease,  sinus 
thrombosis,  and  brain-abscess  calls  attention  at  once  to  the  venous  clian- 
nels  as  entry-way  for  the  pyogenic  bacteria.  The  extension  of  cere- 
bral phlebitis  from  a  sinus  thrombosis  was  repeatedly  mentioned  in  the 
preceding  chapter  as  inducing  cerebral  softening  and  abscess  formation. 
Frequently  the  abscess  is  single  and  of  a  size  varying  from  a  pea  to  a 
hen's  egg  or  even  to  a  larger  size.  In  the  regions  of  latent  lesions, 
especially  in  the  frontal  and  occipital  lobes,  an  abscess  may  attain  very 
large  dimensions  and  contain  many  ounces  of  pus.  Very  commonly 
multiple  brain-abscesses  are  encountered.  In  ear  disease,  abscesses,  both 
above  and  below  the  cerebellar  tentorium,  are  genenilly  encountered, 
and  failure  to  explore  the  cerebellum  aft<»r  the  evacuation  of  an  abscess 
in  the  tempoml  lobe  has  lost  lives.  When  the  infection  arises  from 
purulent  lung  disease  or  septic  endocarditis,  the  left  side  of  the  brain  is 
more  affected  for  the  same  reason  that  embolism  favors  the  left  hemi- 
sphere. Under  these  circumstances,  and  in  the  case  of  infection  from 
typhus,  enteric  fever,  and  other  general  pyemic  states,  numerous  small 
abscesses  may  be  found.  In  this  way  the  brain  may  be  fairly  riddled 
with  multiple  abscesses.  Relatively  the  gray  matter  of  the  brain  is  less 
liable  to  abscess  formation  than  the  white  substance,  and  the  cortex  is 
often  preserved  over  an  extensive  underlying  abscess.  Rarely  a  fistulous 
tract  communicates  with  diseased  bone,  or  reaches  the  outer  surface  of 
the  cranium,  or  discharges  into  the  nasal  fossse.  On  the  other  hand,  no 
connection  may  be  discernible  between  the  infection  and  the  abscess. 
The  pus  varies  with  the  nature  of  the  infection  and  the  age  and  char- 
acter of  the  abscess.  In  some  recent  cases  it  merely  saturates  the  soft- 
ened tissues ;  in  others  it  is  encysted  ;  in  a  tliird  variety  an  encysted 
old  abscess  is  found  floating  in  a  secondary,  surrounding,  more  recent 
abscess,  the  walls  of  which  are  made  up  of  infiltrated,  purulent,  softened 
bniin-tissue.  In  the  old  cases  the  pus  is  thick,  yellowish  or  greenish, 
and  in  about  a  thinl  of  them  extremely  fetid  and  offensive.  Some- 
times it  is  rcKldish  from  the  admixture  of  blood.  The  pus-corpuscles 
and  leukoeytal  elements  vary  according  to  the  age  of  the  lesion.  The 
streptococcus  is  usually  found,  but  pneumococcus,  staphylococcus, 
bacillus  pyocyaneus,  bacillus  tuberculosis,  and  the  bacteria  of  various 
mixed  infections  have  been  not^tl. 

The  majority  of  abscesses  are  encysted.  When  located  near  the 
surface,  the  meninges  may  form  part  of  the  containing  wall.  A  begin- 
ning cyst-wall  has  been  noted  as  early  as  the  thirteenth  day.  Its 
thickness  and  consistency  increase  with  age.  It  is  made  up  by  a  pro- 
liferation of  the  neuroglial  tissue  and  the  fibrous  structures  of  the 
brain.     Usually  delicate,  in  some  instances  it  forms  a  glistening,  resist- 
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ing  memliraiie  of  aliiiost  a  Ijorny  consistency,  and  it  may  even  aileify* 
Tlic  bmin-tissue  sorrouiidinean  alii^cess  is  usually  more  or  less  soflenecl, 
an<l  if  infcfUsJ  rapiilly  lnx^ak>  tlrnvn,  leaving  the  (4(1  al)sec\*i:*-eyst  afloat- 
Rupture  of  an  abscess  by  its  steadily  increasing  eoiitents,  which  is  the 
tlfiual  nhimate  accident,  inundates  tlie  brain-tissue  or  break?  into  the 
meninges,  stating  up  a  purulent  process,  or  floodij  the  ventricles  and 
promptly  tenninatcs  life. 

Symptoms. — The  symptoms  of  brain-abseess  are  usually  indefinite, 
often  ver\'  ol>scure,  and  sometimes  entirely  nimotieed  by  patient  and 
physician.  Ditfcrent  c;ises  jMVsent  the  widest  variety  of  clinical  phases, 
dcpeudiug  iijxjn  die  virulence  of  the  iufectiou,  the  rapidity  of  abscess 
gmwth,  the  hx^ation  of  tlie  prejcess,  and  the  complications.  Some  cases 
run  a  mpid  course  to  a  fatal  termination  iu  a  lew  days,  and  others  pre- 
sent a  latent  periml  that  may  last  mi>nihs  and  even  years,  to  end  with 
rupture  aud  death.  We  may,  iu  some  cases,  make  out  liirve  ffUu/rH, — <nie 
of  invasion,  one  of  remission,  and  a  terminal  one  of  pamlytie  features. 
In  other  words,  one  of  eerebritis,  one  of  encaj>sulation  aud  latency,  and 
le  of  rupture,  infection,  meningitis,  or  ventricular  innudatiou,  and 
leath. 

The  intxision  Ma^^  presents?  the  obsenre  picture  of  encephalitis. 
Then*  is  a  low  febrile  movement  niarktxl  I>y  a  \'aeiUatiug  tem|j<M^atnre, 
which  sornetimes  has  a  distinctly  snbiinrmal  tendency,  with  a  slow  pulse. 
An  intense  and  persistent  hcatlache  lasting  days,  taken  with  the  tem- 
perature^ snggijsts  meningitis.  The  iieadaehe  is  often  ciiX'uniH'rilH-d  and 
may  correspiud  to  the  location  of  the  abscess,  but  as  fn^cpiently  is  felt 
at  a  distant  |x>iut.  Rigors  and  profuse  sweats  indicate  the  septic  char- 
acter of  the  disi^iu^e.  A  varying  digrcc  of  Icnkocvtosis  is  frequently  found. 
VMmiting  and  constiimtion  or  diarrhea  nre  often  pn^cnt.  Pajiillilis  or 
optic  neuritis  only  nirely  occurs.  The  mental  state  is  one  of  torpor  and 
indifference^  or  delirium  maybe  present  aud  the  sharp  *' hydrocephalic*' 

may  be  ntterc<l.  This  stage  ku^ts  from  two  to  ten  days  and  may 
at  once  into  the  third  stage  or  be  followed  by  a  remission. 

The  remiAxion  sttufe  is  gnidually  established  by  the  suljsidenec  of  the 
disturbances  that  appur  in  the  period  of  invasion.  The  hea*laehe, 
fever,  vomiting,  and  mentid  irritatiim  abnost  disappear  or  entirely  cease. 
Occasionally  the  imprt>voment  is  very  pnnript  nnd  complete.  .V  hdent 
jMrifjfl  is  thus  priMlucLHl  that  may  extend  abnost  indefinitely.  The 
gradual  incrciisc*  iu  tlie  si/^^  of  the  abscess  ami  its  encapsulation  gives 
rise  to  very  little  disturbance^  Its  effwt  is  that  of  a  fcireiiru  UhIv,  aiul 
its  presentHi  is  marked  by  much  less  disturbance  than  tittends  the  growth 
uf  a  solid  tuTuor.  At  times  tliere  may  be  intense  heailache,  vomiting, 
and  oven  convulsions.  An  *K'e'asional  temiw^rafure,  ur  a  tendency  to  a 
remitting  tcrapeniture,  sweats,  aud  emaciation  may  show  the  hectic  state 
and  alone  indicate  the  ever-present  danger. 

The  paraltfth  tttatje  is  tlie  usual  termination  of  brain-abscesses  that 
have  prfsentfMl  a  jKTiojJ  of  latency  or  remissiou.  It  is  tif  sudden  onset, 
and  rapidly  nnis  its  course  within  a  f%i\v  days.  It  not  infrequently 
promptly  follows  the  invasion  pc^riotl,  and  the  fatal  mechanism  is 
lly  the  same  iu  Ixith.     In  sfvme  cases  this  consists  of  a  rupture  of  the 
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abscess,  causing  a  rapid  infiltration  of  the  cerebral  capsule ;  an  invasion 
of  the  medulla;  a  tearing  through  the  cortex,  setting  up  a  purulent  men- 
ingitis; or  the  inundation  of  the  ventricles.  There  remain,  however, 
a  large  number  of  cases  in  which  these  anatomical  conditions  are  want^ 
ing  to  explain  the  suddbn  onset  of  this  stage.  Ordinarily  an  ajioplectic 
stroke,  with  or  without  convulsions,  takes  place.  Usually  there  are  no 
premonitions  or  only  the  vague  indications  of  cerebral  mischief  which 
have  presented  at  intervals  during  the  latent  period.  The  apoplectic 
coma  may  be  punctuated  by  Jacksonian  fits,  marked  by  conjugate  devia- 
tion of  head  and  eyes  and  some  lateral  weakness,  and  the  patient  may 
succumb  in  a  few  hours  without  regaining  consciousness.  Death, 
indeed,  may  be  sudden.  If  the  immediate  effects  of  the  stroke  subside, 
a  hemiplegia  with  marked  rigidity,  and  often  with  spasmodic  features, 
is  progressively  developed.  The  headache,  the  fever,  and  the  symptoms 
of  the  early  stage  reappear  or  become  intensified.  Nystagmus,  pupillary 
inequalities,  and  involvement  of  the  ocular  muscles  appear  and  death 
is  likely  to  follow,  preceded  by  delirium  and  coma. 

The  localizing  symptoms  of  brain-abscess  are  rarely  prominent. 
Usually  they  are  quite  indefinite  or  entirely  lacking.  The  location  is 
often  in  the  frontal,  temporal,  and  occij>ital  lobes,  or  in  a  cerebellar 
hemisphere,  whence  focal  symptoms  do  not  arise.  As  a  rule,  an  abscess 
of  the  brain,  due  to  disease  of  the  cranial  l)ones,  lies  subjacent  to  the 
original  lesion.  In  the  same  way  ear  disease  gives  rise  to  abscess  near 
tlie  [XJtron,  but  in  rare  instances  the  punilent  collection  has  been  found 
at  a  considerable  distance,  and  even  in  the  opposite  half  of  the  brain. 
Abscess  due  to  emlx)lic  j)rocess  from  the  heart  or  lungs  is  likely  to  be 
located  in  the  capsular  or  Sylvian  arteries,  and  gives  rise  to  early  hemi- 
plegic  features  or  disturbances  of  the  motor  cortex.  The  circumscribed 
headache  sometimes  furnishes  a  localizing  feature,  but  it  can  not  be 
relicnl  \\\fo\\.  Macewen  has  noted  a  higher  percussion  note  over  the 
abscess  than  was  yielded  by  the  rest  of  the  head,  and  Dana  has  con- 
firmcHl  this  symptom  in  one  case.  Locjil  tenderness  and  increast»d 
tempeniture  may  occasionally  be  made  out.  When  the  abscess  is  asso- 
ciated with  septic  sinus  thrombosis,  we  have,  in  addition,  the  local  super- 
ficial evidence  of  that  disease.  Even  when  the  sensorimotor  zone  is 
invaded,  the  symptoms  may  l)e  very  slight.  Abscesses  may,  however, 
yield  as  definite  lociilizing  features  as  any  other  encephalic  lesion,  and 
th(?se  then  have  the  significuuiee  and  value  discusseil  under  the  head  of 
Cerebral  Localization.  Involvement  of  cranial  nerve-tninks,  cerebellar 
symptoms,  hemianopsia,  Jacksonian  fits,  aphasias,  and  other  localizing 
indications  should  always  be  carefully  sought.  Multiple  abscesses  also 
lead  to  symptoms  of  corresponding  diversity. 

Diagrnosis. — The  diagnosis  of  cerebral  abscess  depends  very  largely 
U|)on  the  history  or  presence  of  trauma  or  of  an  infective  condition  about 
the  head  and  fiice  or  in  the  thonix.  A  chronic  otorrhea,  maxillan'  ab- 
sce^ss,  ozena,  sinus  supjMiration,  or  purulent  pulmonarj'  disease,  followed 
by  headache,  vomiting,  delirium,  stuj)or,  slow  pulse,  vacillating  tempera- 
ture, and  rigors,  means  en(»ephalic  invasion.  These  symptoms  are 
common  to  meningitis  and  abscess,  and  the  differential  diagnosis  can  not 
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always  be  made.  Any  evidence  of  a  circumscribed  process,  however, 
favors  the  idea  of  abscess,  and  hence  localizing  symptoms  become  very 
important.  The  two  conditions  are  often  associated  and  a  terminal 
suppurative  meningitis  is  common  in  abscess.  In  latent  periods  the 
differentiation  of  cerebral  abscess  from  a  growth  may  be  impossible ; 
nor  is  it  essential.  The  terminal  stage,  with  its  rapid  onset  and  para- 
lytic features,  may  readily  be  confounded  with  cerebral  hemorrhage  or 
softening  if  it  occurs  in  middle  life  and  is  preceded  by  apparent  health. 
When  systemic  sepsis  is  manifested,  the  purulent  character  of  the  en- 
cephalic process  is  less  doubtful.  A  marked  leukocytosis  is  of  important 
diagnostic  and  prognostic  significance. 

Abscesses  resulting  from  ear  disease,  bone  disease,  and  disease  about 
and  in  the  facial  cavities — in  other  words,  abscesses  due  to  direct  invasion 
— are  ordinarily  single.  Abscesses  resulting  from  pyemic  states  and  from 
purulent  thoracic  conditions  are  usually  multiple.  Cerebellar  abscesses 
are  also  usually  multiple.  The  localizing  diagnosis  is  made  on  the  lines 
already  laid  down  in  chapters  iii  and  iv  of  this  part. 

Ptogrnosis  and  Treatment. — Suppurative  disease  within  the 
cranium  is  always  grave.  Although  a  cerebral  abscess  may  encapsulate 
and  lie  dormant  for  years,  this  can  not  reasonably  be  expected  to  take 
place,  and  even  when  it  does,  it  constitutes  a  constant  menace  to  life. 
Encapsulation  does  not  necessarily  check  suppuration,  and  eventual  rup- 
ture or  secondary  infection  is  the  legitimate  sequel.  The  late  results 
are  ordinarily  fatal,  and  latent  cerebral  abscesses  account  for  a  certain 
proportion  of  sudden  deaths. 

The  treatment  of  cerebral  abscess  should  be  prophylactic.  Chronic 
suppurations  in  ear  and  nose  should  never  be  neglected  and  the  utmost 
precautions  should  be  taken,  in  the  management  of  all  wounds  about  the 
head  and  face,  to  prevent  infection  and  sepsis.  From  these  largely 
controllable  sources  the  great  majority  of  brain-abscesses  and  other  en- 
docranial  suppurations  arise.  When  the  diagnosis  is  established,  there 
should  be  immediate  recourse  to  surgery.  Of  all  encephalic  diseases 
abscess  promises  the  best  results  to  surgical  measures.  Adequate  drain- 
age after  opening  the  skull  has  been  followed  by  brilliant  success  in 
numerous  cases  and  in  the  hands  of  many  operators.  All  other  meas- 
ures are  inadequate. 

16 
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CHAPTER  X. 
THE  CEREBRAL  PALSIES  OF  CHILDREN. 

A  NUMBER  of  varied  developmental  and  acquired  cerebral  defects 
result  in  paralysis  in  childhood.  They  involve  or  destroy  within  the 
cranium  some  portion  of  the  upper  motor  neuron,  and  give  rise  to  clini- 
cal types  that  justify  a  separate  description.  Their  importance  and  fre- 
quency have  been  recognized  only  within  a  few  years,  but  it  is  now 
appreciated  that  in  the  early  years  of  life  cerebral  palsies  are  fully 
as  common  as  the  spinal  variety.  Etiological ly,  they  may  be  divided 
into  three  groui)s :  (1)  Those  due  to  prenatal  conditions;  (2)  those  foL 
lowing  birth  accidents,  and  (3)  those  dependent  upon  disease  or  trauma 
after  birth.  Clinically,  we  also  divide  them  into  those  showing  uni- 
lateral defects,  the  hemiplegic  cases,  and  those  presenting  bilateral 
defects,  the  diplegic  cases. 

Etiology. — One  of  the  most  important  prenatal  conditions  resulting 
in  infantile  cerebral  palsy  is  an  actual  deficiency  of  brain  elements,  a 
true  agenesis.  This  may  l)e  marked  by  convolutional  simplicity  and  a 
lessened  number  of  cortical  cells  and  pyramidal  fil)ers.  In  other  cases 
a  part  or  the  whole  of  a  hemisphere,  or  of  both  hemispheres,  may  be 
lacking.  Between  these  gross  teratological  deflects  and  a  condition  in 
which  the  neuron  units  have  diminished  dynamical  qualities  or  a  less- 
ened power  of  endurance,  that  in  early  life  leads  to  their  atrophic  or 
sclerotic  degeneration  there  is  but  a  difference  of  degree.  The  lack  of 
constitutional  endurance,  of  capacity  for  growth,  and  of  resistive  power 
underlies  many  brain  and  cord  diseases  that  present  hereditary  and 
familial  characteristics.  In  other  instances  it  furnishes  a  lowered  re- 
sistance to  toxic  influences.  In  given  cases  unfinished  children,  lack- 
ing motor  elements  in  the  cortical  mantles,  and  children  bom  prema- 
turely, before  the  pyramidal  apparatus  has  been  well  established,  present 
various  degrees  of  motor  and  cerebral  defect.  The  upper  motor  neuron 
is  well  fornuKl  only  at  the  ninth  intra-utorine  month,  and  not  com- 
pletely develojx^d  until  the  second  or  third  month  after  birth.  Much 
defect  in  the  upper  neuron  is  always  marked  by  spasticity  and  impaired 
motility  in  the  muscles  supplied  by  the  lower  or  terminal  motor 
neuron. 

Rarely  direct  traumatism  has  affected  the  brain  of  the  unborn  child, 
which  has  presented  hemiplegic  contractures  at  birth.  In  other  cases 
evidence  of  hemorrhage  and  softening  has  been  found,  and  in  many 
instances  the  probability  of  a  prenatal  meningo-encephalitis  has  been 
upheld  by  the  presence  of  localized  and  diffiise  sclerotic  changes  in  the 
brains  of  new-born  children.  Inherited  syphilis  and  other  toxic  condi- 
tions due  to  illness  of  the  mother  have  been  accused  in  some  of  these 
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Porencephalia  is  usually  due  to  intra-uterine  dis^^ase  of  tlie  cere- 
bnil  vesi^^ls. 

The  ctjfuUimns  attending  birth  frequently  lead  io  l^niin-lesions 
in  the  child.  The  great  majority  of  cerebral  birth  jwilsies  otxnir 
in  protracted  laliors,  luid  eonsefjoently  in  priniijuine.  A  iiiindier  of 
them  follow  prcci}iitate  kilxir  and  in  Ixvth  are  dne  to  violent  (Hinijiression 
of  the  fetal  liesid.  (_\itn|Kinitively  few  can  be  attributrd  tu  the  umj  of 
foreef*^,  aod  it  is  exactly  in  these  cases  that  the  hiljor  is  likely  to  have 
llwie]]  tc*dious.  Forcej>s  accidents,  however,  can  not  be  denied  or  over- 
looked, and  the  misuse  of  these  powerfid  instruments  is  tnmght  with 
9erioit$  results  to  the  skull  and  l>rain  i*t*the  child.  The  facts Jiowever, 
fcvor  early  skitful  instrumental  interference  as  compared  with  tedious 
lalior. 

The  frequency  of  hemorrhage  into  the  cerebral  nm]  spinal  meninges 
during  birth  has  l>cen  put  on  a  sound  fnu tithit ion  by  the  investig:ititms 
of  LitJimanu,  MrXutt,  mid  Spencer,  It  is  ti»und  iu  the  ^'reat  majority 
of  gitillborn  children  and  is  the  common  cause  of  as|thyxia  of  the 
tiewljom,  Oeeasiouully  this  blood  comes  from  a  ruptured  longitu* 
dimd  sinus,  but  most  frci^ueutly  from  the  jaal  vessels.  Pnuetate  and 
lar^r  hemurrliages  within  the  substinuv  of  llie  brain  and  eonl  are  fre- 
'  qui*nt.  The  i*esults  of  these  birth  heUH^rrhages  depend  uj>on  the  quan- 
tity and  hKUitiou  of  theefliised  bliKMl,  Where  tleatli  dnesnot  iollow,all 
clegrees  of  disability  are  enefumtered.  Palsies  follow  the  involvement  of 
the  motor  c«)rtex  or  its  iiyrann<lal  tracts,  but  if  tlie  frontal  lobes  are  seri- 
ously affected,  idiocy  is  a  corLsctpieiiee  ami  is  a  frcrpa^nt  accompaniment  of 
m<itor  disturbance.  Similar  ilisturbaiiee  of  tlie  latent  lesion  territories 
of  the  brain  may  give  rise  to  insignifieant  or  veiy  obs<:"ure  symptoms. 
As  a  rule,  the  hemorrhage  is  basilar  in  location  in  vertex  present iition» 
and  vertical  in  brwcb  ca^^es.  The  absorption  and  urgjinizuhon  of  these 
hemorrhage's  lead  to  a  more*  or  less  dittiise  selerosis  of  tht^  brain-substance 
that  inhibits  its  growth  and  diminishes  its  functional  capacity.  In 
other  ca^^es  in  terminal  stages  lar^e  areas  of  softening  and  cyst-like 
formations  are  found  that  are  indistinguishable  from  |H^renee|»lialia. 
In  alx>ut  one-fourth  of  thest^  ctTcbral  liirth  hemorrlisigts  tbe  s[>inal  e<nil 
h  similarly  affected,     S*mie  c*asc^s  of  syringomyelia  may  have  this  origin. 

The  jyoHinataf  causes  of  c^-rehnd  palsies  in  ehihlren,  aceonling  to 
O&ler's  list,  are  hemorrhages,  emboiisni,  endo-  and  peri-arterial  rltanges, 
encephalitis,  and  cerebral  venous  thromlKisis,  Tn  other  wordh,  they  nre 
the  same  as  in  adults^  and  hemorrhage  is  more  fre(|uent  than  thrt*ndjosis. 
The  relation  of  acute  infeeticais  diseases  t^i  embolism  and  arteritis  only 
m«ds  to  l*e  recalle<i.  Traumatism  and  tumor  ti>nnation  t^us*'  Sduu* 
cages.  Of  encephalitis  much  has  been  siiid,  ami  Strumjwll  claimed 
cortical  poli€Kence|iha litis  to  l>e  the  le.'^ion  in  many  of  these  <^ises,  but 
the  exact  piitliologiiiil  pit»eess  still  escajH^s  us  owing  to  the  paucity  of 
,  early  post*mortem  examinations.  It  is  just  as  likely  tliat  the  les^ion  is 
primarily  va^scular.  (kiwers  was  tlie  first  to  insist  on  the  jiart  played 
by  venom*  thrombosis,  and  others,  among  them  Osh^r,  have  adiled 
weight  to  the  c«»utentioiK  Tins  cerebral  venous  thrombosis  is  olUni  a 
part  of  sinus  throml>osis,  to  which  it  may  hold  a  primary  or  secondary 
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relation.  It  serves  to  produce  softening,  and  sclerotic  changes  in  the 
cortex  and  palsies  follow.  As  many  of  th(«e  jmlsies  start  with  convul- 
sions, the  question  arises  whether  the  convulsion  is  the  cause  or  eliect  of 
the  lesion.  It  may  be  either.  There  can  be  no  doubt  that  the  increased 
arterial  tension  of  the  convulsed  st4ite  may  cause  rupture  of  cerebral 
vessels,  but,  as  a  rule,  the  convulsions  are  due  to  the  irritant  eflfiect  of 
the  lesion.  Later  on  epileptic  or  epilei>toid  convulsions  are  very  com- 
monly encountered.  Sex  i)lays  no  etiological  [)art.  Males  and  females 
are  about  equally  aflTected.  One-half  the  postnatal  cases  in  children 
occur  within  the  first  three  years  of  life. 

Morbid  Anatomy. — The  post-mortem  findings  in  these  cases  furnish 
various  lesions.     Sachs  gives  the  following  table  : 


Classification  op  Infantile  Cebbbbal  Palsies. 


Groups. 

Morbid  Lksion. 

I.  Paralysis   of  intra  uterine 
onset. 

Large  cerebral  defects,  porencephalia. 
Defective  development  of  pyramidal  tracts. 
Agenesis  corticalis,  highest  nerve-elements  involved. 

II.  Birth  palsies. 

Meningeal  hemorrhage,  rarely  intracerebral  hemor- 
rhage. 
I^ter  conditions  :   Meningo-encephalitis  chronica, 
sclerosis  and  cysts,  partial  atrophies. 

III.  Acquired  palsies. 

Hemorrhage,  meningeal  and  rarely  cerebral. 

ThromboKis,  from  endarteritis,  and  in  marantic  con- 
ditions. 

Emlx)lism. 
Lditer  conditions  :  Atrophy,  cysts,  and  difibse  and 
lobar  sclerosis.     Meningitis  chronica.      Hydro- 
cephalus, seldom  the  sole  cause.     Primary  en- 
cephalitis, the  polio-encephalitis  corticalis  acuta 
of  StrUmpell.(?) 

The  difficulty  of  deciding  the  origin  of  the  terminal  conditions  is 
very  great  and  it  is  often  inifwssible.  Porencephalia,  for  instance,  may 
be  due  to  defective  development,  to  embolism,  to  thrombosis,  or  to  hem- 
orrhage. The  initial  process  of  a  diffuse  sclerosis  may  be  hemorrhagic 
or  inflammatory. 

Symptoms. — The  clinical  history  of  cerebral  palsies  in  children 
varies  in  the  three  sets  of  cases.  In  the  prenatal  cases  the  condition  is 
congenital,  but  may  not  be  n<»ticed  for  some  time  after  birth.  In  birth 
palsies  the  condition  is  usually  noticed  shortly  aft^r  birth  or  develops 
within  a  few  weeks.  In  the  later-acquired  cases  the  patients  may  pre- 
sent an  ordinary  record  up  to  the  onset  of  the  paralytic  features.  In 
their  final  development  all  present  very  common  attributes  and  are 
usually  indistinguishable  by  external  examination  alone.  The  great 
majority  of  natal  and  prenatal  cases  have  bilateral  palsies.  After  birth 
the  tendency  is  to  one-sided  paralysis  and  after  the  age  of  three  it  is 
almost  the  invariable  form.  A  pure  monoplegia  is  so  extremely  un- 
common as  to  be  almost  unknown. 
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Hemiplegrio  Cases. — ^The  hemiplegic  cases  are  the  best  type  for 
study,  as  the  unaffected  side  furnishes  an  opportunity  for  comparison. 
Ordinarily  the  paralytic  features  develop  after  an  acute  febrile  attack^ 
after  or  during  an  acute  infectious  fever,  or  in  marantic  states.  The 
child  is  seized  with  caiivuMmxSy  which  are  more  severe  on  or  entirely 
eonfincil  to  one  side  of  the  body  and  to  the  side  that  is  afterward  para- 
lytic. The  convulsive  attack  is  usually  prolonged,  lasting  for  several 
hours  or  even  for  a  day  or  two,  and  perhaps  returns  several  times 
within  a  few  days.  During  the  eclamptic  seizures  the  temperature 
may  be  markedly  elevated  and  more  or  less  ^incmisciousness  is  commonly 
present  The  child  is  left  weak  and  exhausted,  often  with  continued 
feverishness,  and  the  loss  of  power  on  one  side  is  frequently  only 
incidentally  noticed.  If  the  child  had  formerly  spoken,  speech,  as 
a  rule,  is  temporarily  lost,  whether  the  paralysis  l>e  left-  or  right- 
sided,  but  after  the  age  of  about  six  years  aphasia  is  well  marked 
only  in  lesions  of  the  left  side  in  right-handed  children.  If  their 
intellectual  faculties  are  not  destroyed,  speech  even  then  is  regained 
with  surprising  rapidity. 

The  paralyzed  limbs  soon  develop  marked  spasticity  with  exaggerated 
refiexesy  which  the  spasticity  may  conceal  unless  the  examiner  be  atten- 
tive to  the  play  of  tendons  when  tlie  tests  are  made.  The  spastic  con- 
dition is  also  followed  by  contractures  which  place  the  limbs  in  the  posi- 
tions so  characteristic  of  hemiplegia  in  adults.  Here  also  are  similar 
attitudes  and  gaits. 

Sensory  disturbatwe  is  apparently  absent  even  in  the  recent  cases,  and 
dedrical  reajction  modijicatiom  are  never  present.  The  trophic  condition 
of  the  paralytic  limbs,  however,  is  reduced,  as  is  shown  in  the  unequal 
growth  on  the  two  sides  as  time  goes  on.  This  results  in  some  deformity. 
The  shoulder  ginlle  is  smaller  on  the  affk^ted  side,  the  chest  and  arm 
less  in  size,  and  the  pelvis  and  lower  extremity  unequal  to  corresponding 
parts  of  the  sound  side.  The  half  of  the  head  and  face  on  the  paralytic 
side  may  be  of  inferior  dimensions.  The  limping  gait  of  hemiplegia  is 
increased  by  the  shortened  limb,  the  pelvis  tilts,  the  spine  becomes 
scoliotic,  and  the  retarded,  paralytic,  contractured  upper  member  is  held 
to  the  side  of  the  body  and  usually  flexed  in  all  its  joints. 

From  nine  months  to  two  years  after  the  [mralytic  onset  the  para- 
lyzed si<le,  especially  the  hand,  in  over  one-half  of  the  cases,  is  animated 
by  automatic  and  involuntary  choreoid  or  athetoid  movements^  which  often 
attain  a  wonderful  complexity  and  range.  They  may  also  involve  the 
face,  but  seldom  to  the  degree  that  is  observed  in  diplegic  cases.  These 
athetoid  movements  are  usually  intensified  upon  voluntary'  effort  to  use  the 
limb.  Attempts  to  grasp  an  object  will  often  cause  the  fingers  to  move 
widely  apart  in  extrt^ne  extension,  and  after  clumsy,  slow  movements 
the  object  is  awkwardly  and  insecurely  held  or  the  attempt  fails.  In 
some  cases  the  extremities,  particularly  the  upper  one,  are  writhed  about 
in  the  most  vigorous,  serpentine,  and  purposeless  way,  striking  the 
patient's  face  or  getting  into  awkward  jwsitions  behind  the  neck  or  back. 

The  athetosis  in  rare  cases  is  persistent  day  and  night,  in  others  it 
subsides  during  sleep,  and  in  still  others,  and  perhaps  the  majority  of 
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cases,  it  only  appears  when  provoked  by  voluntary  effort  or  emotional 
disturbance.     In   the   cases   that  are   marked   by   excessive   athetoid 


Fig.  90.— Attitude  and  deform  itj 
in  oi>rfbral  right  hemiplegia  in  a  lx)y 
of  seven. 


Fig.  91.— Right  hemiplegia  dating 
from  birth,  with  ovcractioii  in  right  itide 
of  face  and  athetOHiH  of  right  hand. 


motility  the  muscles,  from  constant  though  involuntary  use,  are  fre- 
quently firm  and  well  nourished.  They  may  even  be  overdeveloped, 
Clark  1  has  proven  hy[>ertrophy  in  such  cases  and  actual  enlargement 
of  bones  has  been  shown  by  the  X-ray.  On  the  other  hand,  well- 
markeil  atrophy  may  be  encountered.  The  joints  fn^uently  present  a 
marked  increase  in  their  range  of  motion  so  that  the  digits,  for  instance, 
can  nciirly  be  laid  on  the  dorsal  asi)ect  of  the  hand.  This  condition  is 
particularly  marked  in  the  severe  cases,  beginning  very  early  in  life. 
The  ameboid  and  tentacle-like  movement  of  the  fingers  and  toes  in 
athetosis,  once  recognized,  can  hanlly  be  mistaken  for  anything  else. 
Associated  movements  by  which  the  |>aralytic  member  ajws  the  positions 
and  motions  of  the  sound  fellow  reach  their  highest  development  in 
these  cases  in  children. 

In  the  hemiplegic  cases  the  arm  usually  recovers  less  than  the  leg 
or  face  and  the  athetoid  condition  is  commonly  confined  to  it  Con- 
tractures predominate  in  the  foot  and  leg,  producing  an  equinovanis, 
rarely  a  valgus,  deformity,  which  is  also  favored  by  the  shortness  of  the 
limb,  and  there  is  some  tendency  to  contractured  flexion  at  the  knee  and 
hip.  The  toes  are  frequently  cramped  and  distorted  by  the  contract- 
ures and  hammer-toe  is  a  usual  deformity,  but  when  athetosis  is  present 

1  '*  Jour.  Nerv.  and  Ment.  Dis.,"  Nov.,  1902. 
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an  abnormal  rntipe  of  [lassive  and  artive  moticm  is  found.  In  the  fat^ 
the  tendency  to  e'oniracture  m  frtH^uonily  only  sliown  in  an  mv»: motion 
of  the  facial  mnsck^s  during  emotional  expressions  as  shown  in  fif^ure 
91,  the  lx3y  being  pleastnl  at  havini;;  lus  |)ieture  tak»  n.  Auy  degree  of 
mental  enfeeblenient  may  be  present  in  heniiple^ie  eases^  but  usually  it 
IS  mueh  Ies.s  niarkcnl  than  in  the  bilateral   tunn  and  may  be  praetieally 


Fig.  W. —  niplegtj*  Jtttiag 
fkuni  Ifirtti.  Higi'iilivs  ftnd  tymah- 
tic  aiiiluUe  wiih  cro6»-le|^g«il 
gait. 


Fig.  9Jt. — Oiplegjc  congi^nttal  r>al.'<y  with  aiht'tosi» 
in  face  nikiJ  nil  exirT>iiiii)c». 


al>st*nt.     The  tendency  to  epilefitu'  alitfeh  and  mental  deterioration   is 
pronounced  in  the  hemiple|j^ie  fornix  and  will  be  nientimied  again, 

Diplegic  Cases, — In  the  bihitiTal  form  the  niiilatei'al  euiiditions 
of  the  hemiplegie  atses  arr  present  mi  both  sides,  bnt  tin-  h)\ver  lindjs 
are,  a^*  a  rulcj  un>re  strongly  atfccted  than  the  upper  anil  the  i'acc  may 
&bow  little  or  no  motor  impairment.  In  rare  eases  the  trouble  seems 
to  \m*  limittHJ  to  the  lowt^r  lini!>s,  and  these  instances  are  sianetimes 
describe*!  as  j}ftrapft^f/t<\  Almost  invarial>ly,  liowever,  tlie  presence 
of  sfK'ech  ditfienlties,  of  mental  defect,  and  of  ehnnsiness  in  tlie  use  of 
the  hands  will  betray  the  diplegia.  The  frpipiency  of  spinal  hemor- 
rhages in  stillborn  children,  as  determinni  hy  Speneer,  for  instance, 
gives  gronnil  to  suppose  that  in  very  ex^M'ptiotial  instances  the  cord- 
lei^ion  may  alone  oi-enr  and  a  true  para[>h;gia  result  if  the  child 
survive.  These  bilateral  eases  are  mainly  of  jvrenatal  and  birth  origin, 
only  a  small  nnmV>er  arising  after  the  first  few  montlis  of  infancy  and 
practically  none  after  the  thin!  year  of  life.  The  more  extensive 
injury  to  the  bmin  is  attentlc^l  alnn^st  of  necessity  by  greater  mental 
impairment  and  idioey  marks  many  cases.  ilieroerjvhalia  some- 
times results  or  the  skull   may  have  so  defective  a  shape  that  poren- 
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cephalia  and  anencephalia  may  be  suspected.  Such  children  are 
either  noticed  to  be  rigid  and  inactive  at  birth,  or  after  birth-in- 
juries and  convulsive  manifestation  develop  rigidity  and  contractures 
during  the  early  months  of  infancy.  Frequently  it  is  only  when 
the  child  is  found  incapable  of  learning  to  sit  up  or  to  use  its  legs  in 
eiforts  at  walking  that  the  paralytic  state  is  recognized.  Mental  back- 
wardness, slowness  in  the  development  of  speech,  and  other  indications 
of  injury  to  the  highest  brain  functions  are  often  neglected  until  the 
third  or  fourth  year  in  the  misguided  hopefulness  that  the  child  will 
"  outgrow  it."  The  rigidity  and  spastic  state  is  frequently  so  great  that 
the  legs  and  arms  present  a  "  lead  pipe "  resistance  to  passive  move- 


Klg.  94.— Athetosis  of  foet. 

ments.  Voluntary  efforts  are  hindered  or  defeated,  and  some  of  these 
children  never  get  the  hands  to  the  fa«e,  much  less  their  toes  to  their 
mouths.  They  are  difficult  to  handle  and  to  dress.  Their  arms  and 
legs  are  as  unmanageable  as  stiflT-jointed  manikins.  They  are  "  all 
thumbs "  and  awkwardness.  The  spasticity  in  the  lower  extremities, 
which  tends  to  flex  hips  and  knees  and  es[)ecially  to  adduct  the 
thighs,  holds  the  knees  closely  together,  makes  it  difficult  to  dress 
and  bathe  them  as  infants  and  defeats  locomotion  later  on.  Placwl 
on  a  chair,  the  lower  limbs  have  a  tendency  to  maintain  a  rigid 
horizontal  jwsition.  If  they  are  plac^  on  their  feet  tlie  legs  cross, 
the  heels  can  not  be  brought  to  the  floor,  and  if  steps  are  taken  it 
is  only  by  advancing  the  foot  that  is  in  front  and  then  bringing  up  the 
one  in  the  rejir.  As  they  grow  older  a  tendency  to  equinovalgus  or 
varus  and  genu  valgum  is  induced,  but  by  keeping  the  f(»et  widely 
separated  they  are  able  to  dinlge  one  knee  around  the  other.  They  thus 
advance  in  a  shuffling,  knee-njbl)ing,  toe-scraping,  laborious  manner,  to 
which  the  increased  reflexes  and  ankle-clonus  give  a  jerky,  tremulous, 
spastic  character. 

In  some  cases  more  or  less  athetosis  is  present  in  all  four  members, 
and  occasionally  it  invades  the  face  and  even  the  tongue,  pharynx,  and 
larynx.  Wlien  the  athc^tosi.s  is  giMieral,  and  particularly  when  it  in- 
volves the  feet,  the  jmtients  are  rendered  almost  completely  helpless 
physically. 

Little's  Disease. — English,   German,  and   American  writers  are 
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prone  to  use  the  terra  Little^s  disease  in  a  generic  sense  to  embrace  all 
cerebral  palsies  in  childhood.  French  writers,  of  the  Salp^tri^re  school 
especially,  insist  upon  a  clinical  form  of  spastic  diplegia  to  which  they 
give  the  distinctive  name  of  Little's  disease,  after  the  London  surgeon 
who  among  the  first  called  specific  attention  to  this  class  of  disorders. 
As  these  cases  referred  to  present  certain  definite  characters  and  a  more 
hopeful  future  tlian  the  others,  they  merit  separate  mention. 

The  initial  condition  is  a  premature  birth  or  the  birth  at  term  of  a 
markedly  undeveloped  child.  This  means  a  defective  pyramidal  tract 
in  the  spinal  cord  and  brain.  Such  children  usually  weigh  less  than 
four  pounds.  Spasticity  results  in  the  territory  of  the  lower  neuron 
from  the  lack  of  control  due  to  the  undeveloped  condition  of  the  upper 
neuron.  These  children  are  rigid  from  birth,  but  the  mental  qualities 
are  not  necessarily  diminished,  and  if  they  survive,  the  tendency  is  to 
continuous  improvement  as  the  pyramidal  tracts  develop.  This  develop- 
ment is  never  complete,  but  continues  uj>  to  the  age  of  full  growth. 
The  motor  condition  is  one  of  pure  spasticity 
and  there  is  no  tendency  to  athetoid  move- 
ments or  epileptic  attacks.  The  gait  remains 
more  or  less  spastic  throngii  life,  which  may 
be  a  long  one  marked  by  ordinary  or  even  bril- 
liant mental  activity. 

Amaurotic  Family  Idiocy. — Sachs^  pro- 
poses this  clinical  designation  for  a  group  of 
cases  of  which  he  colk^Jted  nineteen  occurring 
in  ten  families,  with  three  autopsies.  Numer- 
ous other  observations  have  since  appeared  in 
current  literature,  notably  those  reported  by 
Collier.2  These  children  are  born  at  term 
and  present  healthy  physical  and  mental  de- 
velo[>ment  up  to  the  age  of  four  to  ten  months, 
when  they  become  weak,  letiiargic,  and  stupid. 
Ocular  symptoms  soon  appear  and  blindness 
due  to  optic  atrophy  develoi)s.  Frc^y  ^  does  not 
agree  with  Sachs  that  the  condition  is  merely 
agenetic,  but  considers  the  changes  found  to  be 
postpartum,  presenting  for  childhood  the  state 
recognized  as  amyotrophic  lateral  sclerosis  in 
adults.  The  ophthalmoscopic  picture  is  said  to  he 
very  cliaracteristic.  Beard  ^  states  that  the  appear- 
ance is  not  that  of  pronounced  atrophy.  The  disc  is  not  marke<lly  blanched, 
but  the  foveji  centralis  presents  a  clear-cut  liver-colored  plaque  surrounded 
by  a  lialo  of  grayish-white  which  does  not  obscure  the  retinal  vessels.  Nys- 
tagmus, ocular  deviations,  and  pupillary  anomalies  are  frequently 
encountered.  Autopsical  findings  liave  shown  convolutional  sim- 
plicity and  cortical  cellular  degeneration.     Sachs  ^  reports  degenemtive 

1  **New  York  Mwlical  Journal,"  Mav  30,  1896.  ^  .^  Braiu,"  181)9- 

«  ••  Deut.  Arch.  f.  kliii.  Med.,"  Btl.  Ixviii. 
*  "  Jour.  Nerv.  and  Ment.  Dls.,"  Mav,  1JK)0. 
»  **  Jour.  Nerv.  and  Ment.  Dis.,"  Jan.,  1903. 


95.— Case  of  Little's 
disease.  Rigidities  nnd  cross- 
leg  from  8i>asiicit>'  in  a  child 
weighing  three  iHiunds  at  birth. 
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changes  in  the  gray  matter  of  the  entire  cerebrospinal  axis  and  even  in  the 
root  ganglia.  These  changes  have  been  attributed  to  toxic  processes,  but 
none  of  the  alleged  toxic  factors  can  be  accepted  as  competent  in  all  in- 
stances. As  many  as  four  cases  have  bt»en  observed  in  a  single  family, 
and  the  inlierent  anatomical  lack  in  the  brain  is  not  ex[)lained  by  inherited 
syphilis,  which  may,  however,  produce  a  very  similar  clinical  picture. 

Epileptio  Attacks. — One  of  the  most  serious  features  of  the  cere- 
bral palsies  of  children  is  the  marked  tendency  to  the  development  of 
epileptic  ctttaclcH,  These  appear  in  fully  one-half  of  all  cases.  They  are 
due  to  the  brain-lesion,  and  usually  are  most  marked  in  the  paralytic 
limbs,  but  with  a  tendency  to  spread  and  become  generalized.  True 
Jacksonian  fits  are  but  rarely  encountered.  In  some  cases  the  initial 
echimptic  attack  is  at  once  followed  at  regular  intervals  of  weeks  or 
months  by  these  seizures.  In  others  they  do  not  ap[)ear  for  a  period  of 
years  and  may  be  preceded  by  petit  mal  attacks.  They  are  always  to  be 
ex|)ected,  and  when  established  constitute  a  serious  menace  to  the  health 
and  mental  state  of  the  patient.  The  ordinary  tendency  of  epilepsy  to 
induce  dementia  is  exaggerated  in  these  already  defective  brains. 

Diagnosis. — Tlic  diagnosis  of  cerebral  palsy  when  the  condition  is 
well  marktKl  should  present  no  difficulty.  In  the  slighter  grades  the 
epileptic  attacks  or  theehoreoid  movements  are  fre(iuently  mistaken  and 
the  organic  basis  overlooked.  The  combination  of  heatl  symptoms  and 
ment4il  enfeeblemeut  with  the  motor  difficulties  in  diplegic  cases  should 
be  sufficiently  striking.  The  hemiplegic  distribution  of  paralysis  can 
tell  but  one  story.  In  cases  presenting  paraplegic  features  it  may 
recjuire  a  careful  investigation  to  locate  the  trouble  in  the  brain.  The 
history  here,  as  elsewhere,  is  a  valuable  guide.  In  addition  the  pre- 
served electrical  reactions,  the  comparatively  normal  trophic  conditions, 
and  the  exaggt^rated  reflexes  should  readily  exclude  a  cord-lesion.  The 
teratological  defect  which  furnishes  the  cases  of  amaurotic  family  idiocy 
and  the  defective  development  of  Little's  disease  must  both  be  deci- 
phered from  the  clinical  data  or  the  post-mortem  findings. 

Prognosis. — Tlie  prospects  in  these  diverse  cases  vary  widely,  but 
it  may  be  positively  statcnl  that  complete  recovery  never  occurs  and  that 
a  perfectly  normal  condition  is  never  attaimnl.  In  the  cases  of  prenatal 
origin  the  prognosis  must  n^t  on  the  observed  course  of  development 
during  the  first  year  of  life.  Improvement  in  motor  control  and  the 
ap[)eanince  of  mental  awakening  are  howful  indications,  but  the  major- 
ity of  these  cases  are  doomed  to  mental  retardation  or  idiocy  and  more 
or  less  physical  helplessness.  The  cases  that  conform  to  the  type  of 
Little's  disease  are  exceptions.  In  these  the  prognosis  for  mental  de- 
velopment is  good  and  progressive  motor  improvement,  up  to  a  certain 
point,  may  be  confidently  exi)ected.  Amaurotic  family  idiocy,  which  is 
a  congenital  defect,  is,  at  present,  of  absolutely  fatal  prognosis. 

In  the  cases  of  birth  palsy  the  intensity  of  the  convulsions,  their 
persistence,  and  the  apparent  extent  of  brain  injury,  in  a  very  rough 
way,  guide  the  prognosis  as  to  lift*.  If,  after  a  few  months,  spasticity 
is  still  absent  and  some  voluntary  motion  (wcurs  in  the  paralyzed  limbs, 
the  prosiKKJts  are  much  improved.     The  question  of  mental  development 
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can  only  be  decided  by  watching  the  course  of  events.  In  the  acquired 
cases  the  prognosis  is  much  the  same  as  in  the  apoplexies  of  adults  as 
far  as  motility  is  concerned.  The  return  of  motion  in  the  paralytic  limb 
and  the  absence  of  contractures  permit  hope  of  a  fair  degree  of  motor 
restoration.  Speech  is  usually  restored,  unless  the  fi-ontal  lobes  have 
been  injured  and  mentality  impaired.  The  loss  of  sight  and  more 
especially  of  hearing  is  likely  to  prevent  mental  development  and  to  in- 
duce idiocy.  Whenever  epileptoid  attacks  appear,  they  constitute  a  very 
serious  feature  and  foreshadow  dementia.  They  are  somewhat  more 
common  in  the  late  than  in  the  congenital  cases  and  in  the  hemiplegic 
than  in  the  dipiegic  palsies. 

Treatment. — In  the  birth-palsy  cases  the  nutrition  of  the  child  is 
the  first  problem,  as  suckling  and  swallowing  are  often  impossible.  The 
evidence  of  meningeal  hemorrhage  is  usually  so  indefinite  that  trephin- 
ing, which  has  been  proposed,  can  rarely,  if  ever,  be  practised.  The 
convulsions  must  be  subdued  by  cold  applications  to  the  neck  and  head, 
and  by  sedatives,  such  as  chloral,  bromid,  morphin,  and  by  continued 
chloroformization,  if  necessarj'.  The  bowels  should  be  thoroughly 
opened,  preferably  by  means  of  calomel.  The  same  measures  are  indi- 
cated as  in  older  cases  of  acute  hemiplegic  convulsions  and  in  convul- 
sions generally. 

In  the  later  cases  the  management  of  the  apoplectic  and  paralytic  states 
is  the  same  as  for  adults  (see  p.  216).  From  the  first,  the  nutrition 
of  the  paralytic  muscles  and  the  tendency  to  contractures  nmst  be  met 
by  massage,  passive  movements,  and  faradism.  As  soon  as  contractures 
appear,  the  massage  and  electricity  must  be  used  only  on  the  weaker 
muscles — that  is,  as  a  rule,  only  on  the  extensors.  The  use  of  tliese 
measures  to  increase  the  strength  of  the  overacting  muscles  may  occa- 
sion decided  harm.  Unfavorable  positions  of  the  limbs  nuist  be  obviated 
by  mechanical  measures,  if  necessary.  Such  means  may  do  much  to 
retard  contracture,  to  hasten  and  increase  voluntary  control,  and  to 
favor  growth  in  the  paralytic  members.  Orthopedic  appliances  and 
tenotomies  in  neglected  cases  sometimes  secure  much  permanent  improve- 
ment. Transplantation  of  tendons  has  lately  come  into  prominence,  and 
in  some  instances  can  be  resorted  to  with  fair  prospects  of  improvement. 

Athetosis  may  be  suMued  to  a  considerable  extent  by  fixation 
appliances  or  plaster-of-Paris  splints.  Hammond  reported  some  cases 
temporarily  much  benefited  by  nerve-stretching,  and  Horsley  has  extin- 
guished the  athetosis  by  excising  the  corresponding  brain-centers.  In 
one  such  case  the  writer  advised  the  removal  of  the  cortical  centers  for 
a  ver\'  unruly  upper  extremity,  and  the  resulting  palsy  in  the  member 
was  replaced  finally  by  slight  but  useful  voluntarj^  control. 

When  idiocy  is  present  it  is  open  to  educational  methods  only.  The 
epilepsy  that  so  frequently  complicates  these  cases  can  be  controllei^l  to 
some  extent  by  bromids  or  combinations  of  various  sedatives  with 
bromids.  When  the  attacks  are  of  a  distinctly  Jacksonian  character, 
the  question  of  operation  will  come  forward.  Every  case  must  be  con- 
sidered by  itself.  As  in  many  instances  the  condition  is  one  of  cerebral 
sclerosis,  no  operation  can  do  good.     If  there  be  a  cystic  state,  explora- 


252  DISEASES  OF  THE  BRAIN  PROPER, 

tion  and  evacuation  may  be  productive  of  much  relief.  In  some  cases 
the  mere  effect  of  the  operation  has  l)een  temporarily  beneficial ;  in  others 
it  has  acted  by  relieving  pressure.  Removal  of  cortical  centers  in  Jack- 
sonian  fits  of  this  class  is  very  likely  to  merely  displace  the  initial  symp- 
toms and  to  add  to  the  traumatic  conditions  already  present.  Linear 
cmniotomy  when  the  brain  is  diseased  can  only  l)e  condemned.  If  it 
have  any  place  it  is  in  the  cjises  that  present  cIosikI  fontanels  at  birth 
with  microcephalic  heads,  the  possible  result  of  early  synostosis. 


CHAPTER   XL 
TUMORS  OF  THE  BRAIN- 

The  encephalon  is  frequently  invaded  by  various  new  growths 
common  to  other  parts  of  the  body,  and  by  a  number  of  neoplasms  that 
are  practically  found  only  within  the  skull.  In  addition,  new  forma- 
tions arising  from  the  meninges  and  cranial  walls,  while  not  strictly 
bmin-tumors,  present  symptoms  that  are  identical  with  lesions  of  the 
cortex,  and  are  localized  in  the  sjime  way.  The  term  "  brain-tumor"  is 
here  taken  brojidly  to  cover  new  formations  within  the  skull. 

Etiology. — The  causation  of  brain-tumors  is  an  obscure  subject. 
Many  of  them  arise  by  iiieiasiasis  from  distant  morbid  fields,  as  is 
usually,  if  not  always,  the  case  in  tubercular  growths,  carcinomata,  and 
parasitic  cysts  and  masses.  Some  arise  by  intracranial  extension  from 
the  orbit,  pharynx,  and  cranial  bones.  Heredity ^  aside  from  tubercular 
cases,  i)hiys  a  very  insignificant  if  not  an  entirely  negative  r6le. 
Traunwtuftn  has  probably  been  too  frecjuently  assigned  as  the  iiudting 
cause  of  bniin-tumor,  but  it  undoubtedly  is  competent  in  some  instances. 
Thus,  continuous  symptoms  have  arisen  within  a  few  days  of  a  head 
injury,  and  a  tumor  has  subst^quently  been  found  at  the  traumatic  site  or 
in  tlu»  bniin  beneath.  There  (?an  l)e  no  doubt  that  even  slight  head 
injuries  may  locjilize  tubercular  and  syphilitic  activity  and  lead  to  cor- 
res|)()nding  tumor  growth.  Sarcoma  and  glioma  are  the  neoplasms  that 
seem  to  be  most  frecjueutly  attributcnl  to  trauma,  but  at  the  same  time 
they  are  among  the  most  common  of  brain-tumors. 

No  a(/e  is  exem[>t  from  tumor  growth  within  the  cranium.  The 
great  majority  of  cases  oci^ur  in  childhood  and  active  adult  life.  The 
activity  of  tuberculosis  in  childhocKl,  and  the  prevalence  of  syi)hilis  in 
young  adults,  as  well  as  liability  to  traumatic  influences,  may  in  jwirt 
account  for  this.  Male^  are  somewhat  more  subject  to  cerebral  tumor 
than  feinalea. 

Pathological  Anatomy. — Of  all  brain-tumors  tubercle  furnishes 
the  larg(»st  pn)p()rtion.  The  imj)lantation  of  the  tubercular  process 
within  the  brain  sometimes  gives  rise  to  the  formation  of  large,  solitary, 
isolatcnl,  ofti^n  encysted  caseous  masses  that  may  be  amgle,  but  are 
multiple  in  about  one-half  of  the  eases.  Tubercular  tumors  favor  the 
base  and  the  cours(»  of  the  larger  cerebral  and  cerebellar  vessels,  which 
re«dls  the  usual  propagation  of  tubercular  meningitis.  No  part  of  the 
brain,  however,  is  exempt.  They  do  not  destructively  invade  the  brain- 
tissue,   but   displace  it  and  act   as   foreign   bodies,   causing  pressure 
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atn:>ph\\  AlK>iit  tliem  may  oft^n  be  found  an  area  of  tubercular  infil- 
tniliou  and  hif!arnmati»n'  activity,  esjx»eially  if  they  art*  seated  h>  us  to 
involve  tlie  meniuge.s*  Three- fourths  of  tlie  ca^?*  occur  l»efore  the  age 
of  twenty.  The  tumors  vary  in  size  from  a  pea  to  a  hen's  egg,  or  even 
a  larger  ^ize,  ami  in  niuubir  from  one  to  a  :?core. 

Sarcomatous  growths  are  next  in  frenutncy.  Us^ually  they  present 
the  cJistinetive  and  ini|Htrtant  chanieter  of  being  mf»re  or  less  encapsu- 
hited  and  sharply  sepaniteil  imm  the  brain-tissue,  from  wliich  tlicy  Ciin, 
therefore,  if  accessible^  l>e  easily  enucleated.  A>  i\  rule,  they  are  out^ 
gnmnhs  of  the  cranial  dum  or  pTiosteuni,  and  the  majority  of  tliem  are 
situated  in  the  basihir  i*ejrion,  involving  the  liniin-axis.  In  compara- 
tively rare  instances  they  infiltrate  the  brain-tiN^ue,  or,  arising  at  the 
vertex,  spr<.^ad  out  broadly.  They  are  of  nipid  gro\\i:li,  and  in  a  given 
C3se  furnish  pronounced,  persistent,  and  unift^rni  symptoms.  They 
present  the  variations  vf  cellular  elements  that  mark  sarcomata  else- 
where.    As  a  rule,  they  arc  single. 

Glioma  is  |R'culiar  to  ner\'»L*ns  structures.  It  arisi^s  from  the  neu- 
roglia and  finds  its  most  usual  seat  in  tlie  l>niin»  thiitigh  it  may  i>ccnr  in 


Fi^  M.— Surcoiuk  of  right  teniporospheDoidal  lobe.    A,  Builar  surtA&e;  B,  tr&i>iTerse  teetioa 

{Dt.  W.  a.  Joatt). 

Spinal  cord  or  retina.  It  presents  a  reddish,  vascular  color  and  a 
soft  consistency  rpiite  like  that  of  tlie  l>nnn-Hiibstaiicc.  Glioma  is  emi- 
nently an  tnfiltnitiug  and  a  destructive  growth.  Its  outlines  are  dithcult 
to  determine.  Owing  to  its  stniiigulating  effect,  tlie  center  of  a  glioma  is 
frequently  filled  with  sottened  detritus  and  fjitty-degi'ueration  products, 
which  may  l>ecome  Huid  and  tlie  growth  thereby  cyt^tic.  Many  alleged 
local  '*bniin-hyp<'rtrophies'-  have  Ijcrii  gliomatfius  inJiltration  in  tact, 
and  the  micrasc*>pic  examination  (»f  '*  cyst-walls  "  has  alone  discovered 
the  true  nature  of  the  lesion  in  otlier  instances.  The  favorite  location 
of  glioma  is  the  white  sribst:mc*e  n«H\r  the  cortex,  and  it  may  infiltrate 
large  areas,  even  the  greater  part  of  a  hemisphere.    Ordinarily  it  is  single. 

In  consistency  they  are  soft,  often  highly  vascular,  and  may  in  some 
caaes  be  easily  mistaken  for  angiomata.     Hemorrhages  not  infrequently 
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occur  in  them.     In  other  cases  a  great  amount  of  interstitial  fluid  gives 
them  a  myxoid  character. 


F1k>  97.— Glioma  uf  cerebellum  containing  recent  and  old  hemorrhages. 


Fig.  98.— (iiioniata  of  right  teniporaHphenoidal  lobe. 

Carcinomata,  practically  speaking,  are  found  in  the  brain  only  as 
metastatic  growths  arising  from  primary  cancer  in  the  bcnly  organs, 
breast,  etc.,  or  thn)ugh  direct  inva.^ion  by  extension  from  orbital  or  other 
cranial  and  facial  carcinomatous  growths.  They  are  also  practically 
confined  to  the  second  half  of  life.  Uncontrolled  by  the  soft  tissue  of 
the  encephalon,  carcinomata    rapidly  invade    the    brain,  forming   ill- 
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ined,  nodular,  rarely  eiK^ij^^iilatcKl,  verj'  vascular,  and  practically  iu- 
'opembie  iunion*,  \Vheu  arisinti^  sr^cmitlarily  from  cancer  in  the  b<xly 
Of^gans,  csjiecially  those  in  the  tfionix^  eiireinnina  of  the  bniin  locates 
by  ppefereiioe  in  the  neighborhood  of  the  ^rcat  vessi^ls  of  the  base.  In 
fftker  instances  it  springs  from  the  clroniid  stroetures  and  the  epithelial 
liniDg  of  the  ventricles,  or  fmni  the  tinru  and  pia  nmter. 

Cysts  form  liunors  in  the  bnilii  witli  c<Hn|jaratJve  iVi'ijuimey.  An 
encysted  heraorrliagt^  or  softened  iiifarrt  does  ni»t  onliiiarily  give  rise  to 
prii|jres&ivc  or  markeil  irritative  symptoms,  and  need  not  l>e  hci'c  con- 
sidered. An  encysted  and  latent  absees^s  may,  however,  prmhiee  all  the 
gjrmptoms  *»f  a  brain- tumor,  whieli  in  tact  it  is.  Cysts  arisini,^  from 
imrasites,  such  as  the  cysticercus  and  ecliin<K'oceiis,  are  rather  common 
in  some  parts  of  tlie  world,  but  are  distinetly  rare  in  the  United  States. 
Diamond^  eonkl  only  find  eight  re|K>rtcd  cases  of  cerebral  cysticerens  in 
American  literature.  The  central  breaking  ih>wn  of  sarcoma ta,  and  espe- 
cially of  gliimiata,  prmluces  cysts  the  nature  ui  whicli  itiay  he  indeterniin- 
.;te  without  histological  search*  llarer  forms  are  due  to  ej>eudynial  inclu* 
sioQs  in  embiy^ouic  development,  |inHlucing  later  in  life  ventricular  cysts 
or  cysts  in  the  posterior  ]Kirtion  of  the  pituitary  LKxly.  Denuoiil 
nrsts  have  also  been  eucountertd  within  and  outside  the  dnm,  and 
especially  in  the  cerebellum.  Cyst  dcvihipnieiU  is  n.-^ually  slow,  and 
the  resulting  tunun-  ads  a»  a  tlisjilacing  i'orcign  ImkIv.  Their  tliagnosis 
is  important,  as  they  are  readily  evacoatHl  and  the  cyst- wall  may  be 
removed  when  sitnateil  in  a  surgically  appniacbal>le  part  of  the  l>rain. 
Syphilitic  tumors  of  a  gtimniatcms  soil  in  the  brain  are  more  fre- 
quent than  statistics  would  indicate.  Chving  tn  their  jmitia!  amenability 
to  treatment  and  their  readily  accepted  consetjuences  they  are  sehloni 
reported*  As  a  rule,  they  spring  from  the  meninges  and  large  vt^*iels, 
amif  when  det*ply  S4'atcd,  are  usually  the  iugruwth  fnm\  one  of  the 
pt^netniting  folds  or  vc^sscls.  They  may  be  detinitely  limited  or  sur- 
n>unded  by  softeneil  brain-tissnc,  and  lune  no  tendency  to  infiltrate. 
Their  usual  li»cation  is  in  the  hemispberes,  especially  at  the  base,  or  in 
tlie  pons.  They  rarely  ix*c^ur  in  the  cerel>elhnn  or  central  ganglia. 
After  treatment  their  early  soft,  caseous,  and  gelatirnnis  character 
may  be  changed  to  a  shrunken,  degenemted,  and  fibrous  condition. 
They  are  usually  multiple,  n*j<lular  in  torm,  and  about  the  size  of  a 
chestnut  They  occur  as  the  R'snlt  of  ae<]nired  syphilis,  and  conse- 
quently usually  in  adults  at  peritnls  varying  fVom  a  few  months  to  many 
yturs  after  the  primary  lesion.  Tliey  are  tN>nmionly  attended  by  other 
sy[dnlitic  disturlmnces  of  the  brain,  such  as  endarteritis,  meningitis,  and 
cTanial-ner\'e  legions.  Of  rapid  gr<:>wth,  tlicy  usually  |irouTptly  n^cede 
to  some  degree  under  adecpiate  treatment,  but  their  al>sohite  removal 
by  me<  beat  ion  is  always  questionable. 

Many  other  tmnor  forms  are  occasionally  found  in  the  brain. 
Otrtbroma  is  an  embr\'oltigieal  infolding  of  the  gray  mantle^  which 
beix>mc^  occluded,  usually  in  the  white  substance,  and,  later,  takes  on 
active  proliferation,  forming  a  heterotopic  tumor.  Fibroma,  angiotmi, 
nruroffut.  jwimmotfvt,  ptipillonui  of  the  choroid  plexus  and  Paechioiiiau 
bodiirs.  iirtinomycosis,  lipoma,  tcraionui,  osteoma,  fhoksieatofjm,  etc., 
*  **  Jaur.  Am.  Med.  Aasoc.,**  June,  lim. 
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merely  require  mention.  The  pituitary  tumor  associated  with  acromegaly 
is  discussed  under  that  head,  but  tumors  of  various  sorts,  such  as  adenoma 
and  adenosarcoma,  occur  at  this  point  without  such  association. 

AneurysmB  sometimes  give  rise  to  symptoms  of  intracranial  tumor. 
They  arise,  especially  after  middle  life,  as  the  result  of  arterial  disease^ 
discussed  in  chapter  v,  or  they  may  be  due  to  traumatism.  Aneurysms 
of  a  cirsoid  character  and  of  great  extent  that  produce  brain  symp- 
toms are  occasionally  encountered  on  the  meningeal  arteries.  The 
cerebral  vessels  present  aneurysms  usually  of  a  globular  or  pyriform 
shape.    Their  favorite  location  is  at  the  base  and  in  the  Sylvian  fissures^ 


Fig.  99.— Aneuryini  of  the  basilar  artery. 


at  the  bend  of  the  carotids,  in  the  cavernous  sinus  region,  and  in  the  basilar 
artery,  but  they  occasionally  develop  on  the  perforating  arteries  and  may 
attain  considerable  size.  The  formation  of  miliary  aneurysms  and  their 
relation  to  cerebral  hemorrhage  have  already  been  indicated.  Occa- 
sionally a  patient  with  cerebral  aneurysm  is  conscious  of  its  pulsations 
and  hears  the  bruit.  The  bruit  may  also  sometimes  be  heard  by  auscul- 
tation of  the  cranium,  but  vascular  murmurs  have  also  been  heard  in  a 
case  of  extensive  softening  and  in  vascular  tumors.  The  chief  symp- 
toms of  aneurysm  are  due  to  pressure  upon  the  cranial  nerves  and  brain- 
centers.  In  only  about  one-third  of  all  cases  are  clinical  symptoms  pre- 
sented that  are  fairly  referable  to  the  aneurysms.^ 

AU  brain-tumors  cause  more  or  less  circumferential  destruction 
of  brain-tissue.  This  is  at  a  minimum  in  slow-growing  tubercles 
and  reaches  its  maximum  in  rapidly  growing  and  infiltrating  glioma. 
Almost  invariably,  if  the  meninges  are  reached,  an  inflammatory 
thickening  over  the  growth  is  added.  In  the  case  of  tubercle  and 
syphilis  a  more  or  less  diffuse  meningitis  is  commonly  present,  sooner 
or  later.  The  interpolation  of  a  new  growth  within  the  resist- 
ing walls  of  the  skull  means  incrcjisod  intracmnial  pressure  and  dis- 
turbed vascular  conditions.  The  effects  are  serious,  relative  to  the 
»  Beadles,  "  Brain,"  Oct.,  1907. 
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intensity  of  the  pressure,  the  rapidity  with  which  it  is  established,  and 
the  location  of  the  growth.  Even  a  small  tumor  in  the  circumscribed 
space,  under  the  tentorium  produces  pressure  rapidly.  In  the  same 
way,  if  located  near  the  falx  or  other  resisting  structure,  its  pressure 
effects  seem  to  be  greater.  On  the  other  hand,  if  of  slow  growth  and 
of  a  non-destructive  character,  a  tumor  may  displace  large  portions  of 
a  hemisphere,  especially  in  the  latent  regions  of  the  right  side,  and 
attain  enormous  proportions,  without  producing  notable  symptoms. 
This  pressure  is  felt  not  only  in  the  vicinity  of  the  tumor,  but  through- 
out the  encephalon,  and  may  cause  symptoms  and  even  inflammatory 
disturbance  at  a  distance.  Tumors  so  located  as  to  obstruct  the  return 
circulation  from  the  ventricles  by  occluding  the  straight  sinus  and  the 
veins  of  Gralen  produce  a  dropsical  condition  of  these  cavities,  an 
internal  hydrocephalus,  \vith  extreme  pressure  indications.  Even  the 
bony  walls  of  the  cranium  over  the  tumor  are  thinned  and  eroded  in 
some  instances,  and  that,  too,  when  the  tumor  is  not  superficial. 

A  number  of  observers  have  noted  changes  in  the  spinal  cord  in  brain- 
tumor  cases.  These  seem  mainly  to  afiect  the  posterior  portions  of  the 
cord  and  the  posterior  roots.  Ursini^  considers  them  of  toxic  character, 
and  Lubarsch  has  found  somewhat  similar  changes  in  a  case  of  gastric 
cancer.  The  analogous  changes  in  anemias  and  cachexias  are  significant 
in  this  connection.  Kirschgiisser,^  however,  believes  the  cord  changes 
to  be  secondary  to  increased  tension  in  the  dural  sheath.  Batten  and 
Collier  *  take  a  similar  view,  and  find  such  changes  in  over  half  of  all 
cases.  Certain  cases  in  which  the  tumor  disintegrates  the  motor  tract 
within  the  skull  show  degenerative  changes  in  the  direct  and  crossed 
pyramidal  tracts  in  the  cord. 

Symptoms. — ^The  symptomatology  of  brain-tumors  presents  the 
widest  variations.  The  clinical  picture  is  dependent  upon  the  situa- 
tion of  the  growth  and  modified  in  its  evolution  by  the  nature  of  the 
tumor.  A  slow-growing  mass  starting  from  the  meninges  may  deform 
an  entire  hemisphere  without  giving  rise  to  symptoms,  while  another  of 
insignificant  volume  may  produce  the  most  marked  motor,  sensor}-,  and 
mental  disturbances,  or  lead  to  sudden  death.  We  may  divide  the  symp- 
toms of  brain-tumor  into  :  (1)  Those  which  are  presented  irrespective 
of  the  nature  and  location  of  the  growth, — general  symptoms  ;  (2)  those 
dependent  upon  the  situation  of  the  neoplasm, — -focal  symptoms ;  and 
(3)  topical  symptomjt,  those  at  the  superficial  site.  Under  certain  condi- 
tions the  general  symptoms  have  some  localizing  value,  as  will  be  pointed 
out  seriatim. 

Genered  symptoms  of  intracranial  growths  are:  (1)  Headache; 
(2)  generalized  convulsions ;  (3)  mental  impairment ;  (4)  double  optic 
neuritis  or  optic  atrophy ;  (5)  vomiting,  and  (G)  vertigo.  Temjiera- 
ture  changes  above  and  below  the  normal,  alterations  in  respiration  and 
pulse  rhythm,  polyuria,  glycosuria,  insomnia,  delirium,  stupor,  coma, 
slow  speech,  and  malnutrition  are  common  to  brain-tumor  and  all 
other  encephalic  lesions,  especially  in  their  terminal  stages.     In  females 

»  *'  Deutech.  Zeit.  fur  Nervenh.,''  l^W. 

»  **  Dentflch.  Zeit.  fur  Nervenh.,"  Bd.  13.  »  "  Brain,"  1899. 
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amenorrhea  is  somewhat  frequently  encountered,  especially  in  tumors 
located  near  the  hypophysis,  in  the  i3asilar  area,  and  in  the  cerebellum. 

Headache. — In  the  great  majority  of  cases  of  intrac»^nial  tumor 
hc'adache  is  an  early  and  persistent  symptom.  It  has  no  necessarj' 
relation  to  the  location  of  the  tumor,  and  is  usually  frontal  or  occipital, 
less  frequently  parietal,  or  at  the  vertex.  Sometimes  the  eyeball  is  the 
seat  of  pain.  It  usually  increases  with  the  increase  in  the  tumor's  size, 
and  is  aggravated  by  any  effort  or  condition  w^hich  increases  arterial 
tension  and  cephalic  hyperemia.  In  character  the  headache  is  dull, 
heavy,  |>ersistent,  often  with  great  exacerbations  ;  frequently  it  prevents 
sleep,  and  sometimes  is  of  an  intensity  that  becomes  intolerable  and 
submerges  the  patient's  intellect.  It  has  even  been  considered  the  cause 
of  death.  In  rare  instances  a  persistent,  circumscribed  headache  has 
been  found  to  conform  to  the  tumor's  location,  and,  therefore,  like  all 
diffuse  symptoms,  it  may  exceptionally  have  a  localizing  value.  In 
such  case  there  is  often  local  tenderness  on  percussion,  and  sometimes 
local  elevation  of  temperature.  In  cerebellar  growths  local  pain  and 
pain  in  the  n(^»k,  with  retraction  of  the  head,  are  significantly  common, 
out  a  cerebellar  tumor  may  occasion  continuous  frontal  pain.  Pain 
in  the  distribution  of  the  fiilh  cranial  pair,  or  in  a  single  branch,  is  an 
indication  of  local  irritation  of  the  nerve  that  may  be  confounded  with 
the  diffuse  headache. 

General  Conwhicna. — Over  one-half  of  all  cases  have  general  con- 
vulsions at  some  period  of  the  disease.  They  may  l)e  the  early  and 
only  manifestations  of  the  tumor,  and  indistinguishable  from  ordinary 
epilepsy,  for  which  these  patients  are  not  infrequently  treated  during 
long  periods  of  time.  More  often  the  convulsions  are  i)receded  by 
headaches  and  focal  symptoms.  As  a  rule,  Jacksonian  fits  eventuate 
in  the  gtnieralized  form,  either  by  gradation  or  alternation.  While 
these  commonly  conform  to  the  clinical  type  of  the  ordinary  epileptic 
seizure,  a  careful  study  of  them  sometimes  enables  one  to  detect  varia- 
tions from  the  type  that  have  some  significance.  The  onset  is  less 
violent  and  abrupt.  The  clonic  stage  is  likely  to  be  protracted  to 
flfkHin  minutes,  a  half  hour,  or  longer ;  there  is  less  depth  to  the  coma, 
and  the  subsequent  deep  sleep  may  be  nmch  abridged  or  entirely  want- 
ing. They  rarely  ap{)ear  with  the  regularity  that  is  common  in  ordinary 
epilepsy.  Attacks  of  the  petit  vuil  variety  are  rare  in  brain-tumor,  but 
do  occur,  while  epilepsy  prc»senting  major  attacks  is  rarely  without 
minor  manifestations. 

Mental  Impairment, — The  final  stage  of  tumor  cases  is  customarily 
marked  by  great  hebetude  and  a  stujwrous  condition  that  may  increase 
into  final  coma.  In  lesser  degree  this  belittling  of  mental  vigor  is 
common  in  the  earlier  perimls  of  the  dis(»ase,  with  or  without  convul- 
sions. Often  a  recurring  tendency  to  stupor  is  encountered ,  a  sort  of  sleep 
drunkenness.  When  the  hejulache  is  intense,  the  patient  is  likely  to  seek 
seclusion,  hold  his  head  in  his  hands,  and  present  a  jncture  of  dejected 
indifference  that  clearly  indicates  his  mental  state.  He  replies  slowly  to 
questions  or  disreganls  them  utterly.  He  cim  not  think  quickly,  and  is 
sluggish  in  all  his  mental  qualities  as  wxll  as  in  his  physical  attributes. 
The  pulse  decreases  in  strength  and  rapidity,  respiration  is  slow  and 
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shallow,  and  if  suffering  ceases  the  patient  sinks  into  a  sort  of  hibernat- 
ing sleep.  From  this  apathy,  which  may  be  more  or  less  marked,  he 
partially  rouses,  or  he  may  decline  into  a  more  comatose  state  and  die 
of  inanition.  The  two  prominent  characteristics  of  tlie  mental  state 
are  apathy  and  suffering,  which  may  be  associated  or  alternate.  So  far 
as  mental  action  can  be  elicited  it  is  usually  unclouded,  except  in  rare 
periods  of  delirium.  Something  of  this  apathy  may  be  noticed  in  com- 
paratively recent  cases,  and,  as  a  rule,  brain-tumor  patients  are  little 
worried  over  their  condition.  In  some  cases  the  patient  presents  a  silly, 
joking  tendency  out  of  keeping  with  his  manifest  ill  health  and  alarming 
s\Tnptoms.  Such  mental  changes  are  most  likely  to  be  well  marked,  and 
to  appear  early  in  tumors  of  the  frontal  lobes.  Gianelli^  reports  77  cases 
of  tumor  in  the  frontal  lobes  accompanied  by  mental  disturbance  and  20 
in  which  morbid  psychic  phenomena  were  lacking.  In  rare  cases  the 
mental  symptoms  closely  imitate  the  formulated  insanities,  such  as  mania, 
melancholia,  and  even  hallucinatory  paranoia.^  Knapp^  with  Dupr^ 
leans  toward  the  conclusion  that  the  mental  symptoms  are  due  to  the  two 
factors  of  pressure  and  toxic  processes  set  up  in  the  brain  by  the  new 
growth  through  cellular  disassimilation. 

Optic  neuritis,  or  papillitis,  occurs  in  about  eighty  per  cent,  of  en- 
cephalic growths.  In  very  rare  instances  only  one  nerve-head,  usually 
on  the  same  side  as  the  tumor,  has  been  found  affected.  In  many  cases 
the  condition  is  more  marked  in  one  eye  than  in  the  other,  and  there  is 
some  reason  to  think  that  the  more  intense  inflammation  is  also  usually 
on  the  same  side  as  the  lesion.  (For  further  details  regarding  this 
lesion  of  the  second  cranial  nerve  reference  is  made  to  Part  II.)  In 
chronic  cases  papillitis  may  suddenly  appear,  but  a  chronic  papillitis  or 
a  very  insidious  one  does  not  belong  to  an  acute  or  rapidly  developing 
lesion.  The  natural  result  of  choked  disc  is  atrophif  of  tlie  optic  nerve, 
which,  therefore,  has  the  same  significance  in  tlie  })resence  of  other 
tumor  indications.  It  must  be  borne  in  mind  tliat  central  vision  may 
not  be  greatly  disturbed  when  the  discs  are  distinctly  choked,  and  their 
examination  should  never  be  neglected.  This  general  symptom  of 
brain-tumor  Ls  very  constantly  found  in  growtks  involving  the  cere- 
bellum, geniculate  bodies,  corpora  quadrigemina  and  the  brain-axis. 
It,  therefore,  has  a  slight  localizing  value. 

Vonuting. — Attacks  of  vomiting,  usually  of  the  so-called  cerebral 
variety,  without  fermentation,  nausea,  and  effort,  are  common.  They 
may  last  for  a  few  days  or  weeks ;  subside  and  recur,  and  they  usually 
attend  other  indications  of  tumor  extension  or  invasion.  Vomiting 
sometimes  threatens  death  by  inanition.  Like  choked  disc,  it  is  most 
frequent  in  tumors  involving  the  cerebellum,  especially  the  middle  lobe 
and  the  corpora  quadrigemina. 

Vertigo  occurs  with  brain-tumors  in  all  locations,  but  especially  in 
the  cerebellar  and  frontal  regions.*  It  is  a  vague  distress  in  some 
cases  or  a  feeling  of  being  submerged  or  of  mere  darkness  and  sinking, 
and  may  be  paroxysmal  or  constant.  In  addition,  brain-tumor  may 
give  rise  to  ocular  vertigo  by  involvement  of  the  motor  oculi  nerves, 

1 "  II  Policlinico,"  July  15, 1897.      *  Bayerthal, "  Mtinch.  med.  Wochens. ,"  1899. 
»  "  Brain,"  1906,  p.  35.  *  Bnins, "  Wicn.  klin.  Runds.,"  1897,  No.  46. 
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and  to  auditory  vertigo  by  implicating  the  eighth  nerve.  In  cerebellar 
tumors  affecting  its  peduncles,  especially  the  middle  one,  there  may  be 
forced  movements  and  attitudes.  In  these  combinations  vertigo  fur- 
nishes a  valuable  localizing  indication.  In  some  cases  it  is  an  epileptic 
equivalent.  It  sometimes  is  attended  by  vomiting.  It  may  prevent 
the  patient's  rising  fn)m  recumbency,  or  cause  him  to  lie  down  if  stand- 
ing. Ordinarily  lie  grasps  an  object  for  support,  and  is  soon  over  the 
attack. 

Focal  Symptoms. — The  symptoms  due  to  the  presence  of  a  new 
growth  or  other  lesion  in  sjxjcial  brain  regions  have  l)een  discussed  at 
length  in  the  ojx?ning  (chapters  of  this  part.  They  consist  usually  of 
unilateral  spasms  confined  to  the  fac^,  to  a  limb,  or  to  a  segment  of  a 
limb;  of  nionoplegiaH;  of  ^>anv<^7wW<w  of  functional  distribution;  o{ henii" 
nnopifia  or  other  sensory  disturbances ;  of  ajyluma ;  of  dereodgmms 
and  of  impairment  of  the  cranial  nei^x'^en.  They  are  variously  combined 
as  associated  anatomical  structures  hap])en  to  be  involved.  They  ad- 
vance with  the  tumor's  growth,  and  change  as  irritation  yields  to  de- 
struction. They  thus  vary  indefinitely  in  different  cases,  and  usually 
present  numerous  niodifiaitions  in  the  clinical  history  of  any  given  case. 
Williamson  ^  gives  particular  importance  to  the  sigiiificiuice  of  hemi- 
plegia of  very  gradual  onset  which  may  at  first  be  entirely  unattended 
by  the  other  usual  symptoms  of  brain-tumor.  To  the  Jacksonian  fit, 
whether  the  spasmodic  or  the  sensory  features  prt^dominati*,  most  atten- 
tion has  been  directed,  as  it  points  with  definiteness  to  the  locus  of 
greatest  and  usually  of  initial  disturbance.  To  avoid  needless  n^jKJti- 
tion,  the  reader  is  again  referred  to  the  previous  chapters  on  cerebral 
localization  and  diseases  of  the  cranial  nerves,  Ilalltwiuaiionti  of  the 
spwial  senses  occurring  with  convulsions  or  independently  sometimes 
are  caus(Ml  by  tumors  situated  in  the  corresponding  sensory  cortical  area 
or  inriuencing  it  more  or  less  directly. 

Topical  Symptoms. — The  location  of  a  new  growth  near  the  surface 
of  the  bniin,  so  that  it  impinges  upon  the  meninges  or  invades  them, 
is  sometimes  attended  by  topical  (conditions  of  some  significance. 
Local  and  pet'Hwtent  UmderneHu,  licat,  and  headache  may  b(»  thus  induced. 
In  the  rare  cases,  where  the  cranial  bones  are  perforated  by  erosion, 
palpation  may  detect  the  bony  ojK'ning  and  the  tumor  mass.  Invasiims 
of  the  orbit,  pharynx,  and  nasal  cavities  are  oj)en  to  ready  investiga- 
tion. JWcuHHion  over  large*  tumors  su|)crficially  placed  may  demon- 
strate a  ehang(Kl  j)itch  in  the  resulting  note.* 

Multiple  tumors  may  furnish  many  diverse^  and  conflicting  symptoms, 
but  usually  one,  owing  either  to  its  situation  or  major  size,  gives  a  pre- 
|)onderance  of  manifestations. 

Course. — The  majority  of  cases  of  brain-tumor  are  clini(»ally  of 
insi<lious  onset,  progressive  deveK)])ment,  and  fatal  termination  in  a 
cachectic  state,  induced  by  the  gnidually  increasing  intracranial  pres- 
sure and  the  extinction  of  cerebral  functions.  The  ordinary  dunition 
is  from  a  few  months  to  three  years.  The  lethargy,  stui)or,  and  coma 
of  late  stages  are  frcMpiently  aggravatc'd  by  jmralytic  features,  and  con- 
tinuous vomiting  may  defeat  all  attempts  at  nourishment.     While  this 

»  *'  Pmotitioner,"  Sept.,  1904.  ^  iJnina,  **  Wien.  kUn.  Runds.,"  1897,  No.  46. 
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is  true  of  the  larger  number  of  cases,  there  are  numerous  exceptions. 
Sometimes  the  first  pronounced  s^nnptom  is  an  apoplectic  attack  which  may 
carry  off  the  patient  at  once.  The  apoplexy  is  brought  about  by  a  cere- 
bral hemorrhage,  due  to  erosion  of  a  vessel,  or  sometimes  to  the  tumor 
prejjj?ure  obliterating  an  artery  by  thrombosis  or  by  its  mere  mechanical 
effect.  In  the  softer  growths,  notably  glioniata,  hemorrhage  into  the 
mass  may  take  place  and  secondarily  affect  the  (»erebral  structure. 
Hemorrhage  into  the  substance  of  a  tumor  may  also  directly  induce  the 
apoplectic  state  and  l(*ad  to  a  fatal  termination.  Gerhardt  states  that 
in  this  accident  the  initial  fall  of  temjK»rature  that  attends  an  onlinary 
cerebral  hemorrhage  does  not  occur.  Some  tumors  give  rise  to  no 
symptoms  and  are  only  detected  after  death  from  intercurrent  disease. 

The  nature  of  the  growth  in  some  degree  determines  the  rapidity 
of  the  evolution  of  the  case,  but  in  turn  is  subject  to  its  kx'alizjition. 
Tubercle,  fibroma,  cerebroma,  sarcoma,  syphiloma,  carcinoma,  and 
glioma,  in  ascending  order,  increase  in  the  rapidity  with  which  they 
influence  the  brain-structure.  The  more  rapid  the  growth,  the  more 
rapid  the  development  of  pressure  and  the  more  quickly  does  destruc- 
tion advance.  Tubercles,  however,  furnish  some  of  the  most  mpid  as 
well  as  some  of  the  most  dilatory  cases.  A  fatality  is  imminent  in  pro- 
portion as  the  growth  recedes  from  the  cortex  and  approaches  the 
medulla  in  hxsition.  In  the  latter  position  or  in  its  neighborhood,  as 
in  the  l)iis:il  ganglia,  the  [wns  and  cert4K»llum,  a  small  and  comixiratively 
benign  growth  may  induce  a  rapid  course  and  early  fatal  termination. 

The  succession  of  symptoms  is  again  determined  by  the  nature  and 
tlie  location  of  the  growth.  Headache  is,  of  all  the  diffuse  or  general 
svmptoms,  commonly  the  earliest,  and  optic  neuritis  usually  follows  in  a 
few  months.  Spasms  depend  on  the  amount  of  irritation  of  the  corti- 
cal structures,  and  paralysis  on  their  destruction  or  the  cutting  of  the 
motor  paths.  General  convulsions,  as  pointed  out,  are  often  early  feat- 
ures ;  they  es|KH.Mally  prect^ile  the  paresthesias  and  jKilsies.  By  the  ex- 
tension of  the  growth  invasion  symptoms  are  set  up  (see  p.  188),  and 
a  widening  oi  motor  and  paralytic  phenomena  follows  in  anatomical 
orxler.  Tubercular  and  wircinomatous  growths,  being  usually  s<»condar}' 
manifestations,  l)ear  with  them  the  ]>ossibility  of  a  rapid  downward 
course  from  conditions  outside  the  cranium.  In  addition,  a  tubercular 
neoplasm  is  likely  to  set  up  a  diffuse  tubercular  meningeal  infection  that 
may  promptly  destroy  the  jxitient  A  syphiloma  in  the  same  way  may 
be  attended  by  a  wide-spread  syphilitic  meningitis. 

Diagnosis. — In  a  case  presenting  cerebnil  indications  and  giving 
rise  to  the  suspicion  of  tumor,  the  diagnosis  is  much  facilitated  by  a 
careful  arrangement  of  the  symptoms  in  the  onler  of  their  develop- 
ment. A  numlx^r  of  problems  are  presented:  (1)  Is  there  a  tumor? 
(2)  Where  is  it  located  ?  (3)  What  is  its  size  ?  (4)  What  is  its  nature  ? 
(5)  Is  it  operable  ? 

To  the  solution  of  the  first  question,  is  there  a  tumor,  a  definite 
answer  c:iii  usually  be  given.  Bruns  says  tumor  may  be  diagnosed  in 
eighty  jkt  cent,  of  all  cases.  After  taking  into  consideration  the  evo- 
lution of  the  case,  the  focal  or  localizing  symptoms  are  the  most  reliable 
data,  but  are  strongly  confirmeil  or  rendered  i)ositive  by  the  presence  of 
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the  diflfuse  indications.  Localized  fits  may  be  presented  by  ordinary 
epilepsy,  but  if  headache,  cerebral  vomiting,  vertigo,  and  choked  disc, 
one  or  all,  are  added,  the  probability  of  tumor  is  enhanced.  Should 
now  the  local  spasm  be  followed  by  persistent  paresis  or  paresthesia  in 
the  same  locality,  a  positive  statement  is  allowable.  In  the  same  way  a 
hemianopsia  or  aphasia,  following  or  associated  with  generalized  or  lim- 
ited convulsions  and  attended  by  some  or  all  of  the  diffuse  symptoms, 
permits  a  diagnosis  of  tumor. 

The  clinical  history  of  the  case  is  important,  as  by  it  and  its  special 
symptoms  we  have  to  differentiate  tumor  from  acute  and  chronic  vfienn 
ingituij  with  which,  indeed,  it  may  in  some  cases  be  complicated.  The 
early  and  jxjrsistent  headache  is  common  to  both,  but  tumor  presents,  as 
a  rule,  a  choked  disc,  while  meningitis  has  a  neuroretinitis.  Meningitis, 
even  of  the  tubercular  form,  is  of  comparatively  rapid  development, 
while  tumor  commonly  requires  months.  In  meningitis  the  motor 
symptoms  are  usually  bilateral,  as  contrasted  with  tlie  one-sidedness  of 
tumor  disturbance.  It  will  be  recalled  that  a  latent  cerebral  abscess 
may  present  all  the  indications  of  a  tumor,  which  indeed  it  is,  and  it 
requires  no  differentiation  aside  from  the  fact  that  it  offers  a  better 
operative  outlook.  The  cerebral  palsies  of  childhood  and  general  paresis 
in  adults  have  been  confounded  with  tumor,  but  a  careful  scrutiny  of 
the  case,  with  a  knowledge  and  mindfulness  of  these  maladies,  will 
obviate  error.  The  tumors  which  present  a  sudden  apoplectic  onset 
may  be  confounded  with  cerebral  hemorrhage  or  softening.  Here  the 
ordinary  antecedents  of  vascular  disease  and  the  arterial  condition  pre- 
sented furnish  a  strong  presumption  of  vascular  accident,  and  serve 
to  a  reasonable  degree  to  exclude  tumor,  if  the  diffuse  symptoms  of 
tumor  are  lacking.  It  will,  however,  he  borne  in  mind  that  a  brain- 
tumor  may  bring  about  vascular  disease,  and  that  hemorrhage  into 
gliomatous  and  other  sofl  growths  may  produce  apoplectic  states  which 
would  be  further  favonnl  by  atheromatous  conditions  of  the  blood- 
vessels. The  diagnosis  must  rest  on  the  antecedent  and  sometimes  on 
the  subsequent  history  of  the  case. 

There  is  reason  to  hope  that  nkiagraphy  may  give  aid  in  the  diagnosis 
of  brain  tumors.  Obici  and  Ballici  ^  were  able  to  thus  demonstrate  a 
sarcoma  in  a  cadaver.  The  writer,  ^  in  two  cases,  and  Mills,  ^  in  two 
cases,  have  obtained  similar  results  during  life. 

The  second  question,  of  localion,  is  answered,  if  answerable  at  all, 
by  a  consideration  of  the  focjil  and  topical  symptoms  of  the  case  and 
the  hxMilizing  bearing  of  the  diffuse  symptoms  that  are  presented.  The 
absence  of  focal  symptoms  i>oints  to  the  regions  of  latent  lesions  in  the 
frontal,  tempo rosphenoidal,  and  postparietal  regions,  especially  on  the 
right  side. 

It  is  necessary  to  answer  the  second  question  before  the  third  can  be 
approached,  as  we  can  only  relatively  estimate  the  size  of  a  tumor  by 
knowing  its  location  and  the  anatomical  regions  invaded.  To  this  end 
the  sequence  of  developments  is  our  grt»atest  aid.  Invasion  symptoms 
enable  us  to  trace,  especially  in  the  motor  cortex,  the  gradual  growth 

»  "  Rivista  di  Pathologica,"  Oct.,  1897.     ^  »*  Amer.  Jour.  Med.  Sdenoes,*'  Feb.,  1899. 
» **Phila.  Med.  Jour.,"  Feb.  24,  1902. 
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of  a  tumor,  and  in  some  directions  to  indicate  its  extent.  If 
this  can  he  done  on  a  portion  of  the  [M^riphery.  n  knowledge  of  t!ie 
symptotus  th£it  would  arise  by  the  tumor's  extension  in  the  opixisite 
direction  may  enable  us  to  stiy  whether  or  not  *sueh  centers  or  pathways 
liavt*  l>een  seritHisly  invaded.  It  U  evident  that  only  a  very  inexact 
nifasun^tnent  ean  hv  niadr,  and  this  is  rsjiecially  tnn-  if  tlie  prcmtli  is 
»itnat4Hl  in  the  ii(n|j^hhnrh(H»d  (»f  the  latent  lesii>n  territories. 

To  the  tbnrtli  question,  what  is  the  mdure  of  the  tumor,  a  {Kisi- 
tive  answer  eau  never  be  jri^'en,  unites  there  h  an  external  portion  of 
the  tiinior,  Init  a  strong  proliability  is  fre»nn'ntly  forthniming.  In  this 
relation  the  a^i%  tlie  diatlie.si>,  the  history  <d'  previous  illness,  the  pres- 
enct!  of  various  diseases^  the  location  of  thr  tuniur,  its  nite  of  develop- 
ment, and  tlie  effect  of  treatment  aid  us.  In  eliil*lhoi>d,  tubei^le,  ^liimia, 
sarcoma  are  most  fn^pient ;  in  adults,  tlie  Hrmer  tumors  and  syiJnhnria  ; 
in  juivaneed  years,  eareinomata.  The  present e  elsewhere  of  luberculnsis, 
careinoma,  parasitic  cysts,  or  syphilis  f^jves  nuieh  weip;ht  to  the  sui)position 
tliat  the  brain-lesir^n  is  of  a  similar  eliaraeter.  Tuberele  am!  glioma 
tavor  the  pons  and  eerelxdhim.  Syphilis  favors  tlie  pons,  basilar  area, 
and  cortex,  but  is  rare  in  the  cerebellar  wldte  matter  and  the  cent  mm 
ovale^  Fibroma  and  glirmia,  beiojLi;:  interstitial  growths,  occur  in  the 
deep  5tnicturcs.     Stircimia  mostly  tw-curs  in  t!ic  ventricles  or  meninges, 

A  rapid  onset,  followi'd  by  a  stiitinnary  |»crio<lj  speaks  for  tubercle. 
es]'MK»ially  in  the  first  half  of  life.  ( Jlionia  and  siireoina  are  of  insidious 
and  steady  development.  Apoplectic  seizures  in  tumor  cases  usually 
mean  t^lioma,     8y|ihilis  provokes  a  ni[nd  onset  and  course. 

Only  syphilitic  turnings  are  jHTmanently  al!ecti:d  for  ^a>od  by  treat- 
rapnt,  but  it  must  be  said  with  doe  emphasis  that  the  iodids  are  c^jmble 
of  apparently  eheckins^  snreomatons  growths  ami  frcrpiently  cau&e  tempo- 
ran*^  and  misleadinti  benefit  in  all  forms  of  tmnor,  probably  by  favoring 
the  removal  of  the  circnmseribin<^  *Hlema. 

The  fiftli  (piestion  c^nicerns  the  |MissibiHty  of  ^itrfjiral  rniioirti. 
From  the  large  statistics  c^mi piled  by  8tarr,  and  from  later  additional 
Jata.  it  can  Ije  stated  that  not  more  than  seven  times  in  a  hundiTd  cases 
of  brain-tumor  is  the  growth  enucleable.  Unless  the  neopiasrn  lies  on  or 
in  the  convexity  of  the  cen:4inil  hemispheres  it  is  not  rendily  approach- 
able. PioUet*  tabulates  forty -eight  cases  of  cerebellar  tumor  surgically 
removed-  In  twenty  death  promptly  ensued  ;  in  sixteen  improvement 
with  suliseipieiU  deatli  trorn  rccnrrence  of  tlie  growth  ;  in  four  almost 
complete  cure,  and  ap|urcntly  ct»mi>iete  cure  in  one  only.  Frazier,^ 
from  a  study  of  1 1*>  oj>cmtionsof  recent  date,  draw>  the  following  ilata: 
Ret:Hivery,  lo  percent.;  inipmvcd,  28  percent.;  uuimproved,  1-5  percent.; 
mortality,  42  per  et*nt.  Cerebelkr  cysts  offer  a  goi^d  o[>erative  prospect. 
The  basilar^  |>ontine,  and  medullary  regions  arc  ont  of  the  o[)erative 
tield.  CVsts  and  old  altscesses  nn^  readily  draineil.  Sarcomata  can 
nsuatlv  be  enucleatc<l,  tubt  n-les  and  fibroid  tumors  c^m  be  slielk-d  out, 
but  glioma*  from  its  infiltrating  character,  and  other  similar  growths 
can  ni»ver  be  entirely  removed,  and  grow  again  if  the  attempt  is  made. 

Prognosis. — If  ninety-three  per  cent,  ui'  bmin-tumors  are  iuo|ier- 
able  and  syphiloma  is  only  partially  anienable  to  medicinal  treatment, 

*  **  Arch.  Prorinc  de  Cbirnrg./'  1901.  «  **N.  Y.  Med.  Jaiir.,;*  Feb.  is,  1905. 
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the  gravity  of  the  disease  is  apparent.  The  great  majority  of  cases 
run  their  course  within  three  years,  though  slow-growing  neoplasms 
may  exist  almost  an  indefinite  time  or  may  only  furnish  a  post-morti'm 
surprise.  The  outlook  turns  upon  the  nature  of  the  growth  and  the 
associated  clinical  manifestations.  The  possibility  of  sudden  death 
should  not  be  overlooked,  especially  in  tumors  located  in  or  near  the 
brain-axis. 

Treatment. — The  management  of  brain-tumors  is  of  two  sorts  : 
(1)  That  directed  to  the  tumor  itself,  and  (2)  that  t(S  the  g(»nenil  physical 
condition.  Removal  of  the  tumor  by  operati(m  is  possible  in  a  small 
number  of  cases,  and  should  be  done  whenever  indicate*'!  and  the  condi- 
tions are  otherwise  favomble.  This  surgical  pnweedine  in  the  hands  of 
comp(^t<'nt  men  has  s(»cured  some  brilliant  results  and  saved  and  pro- 
longed life.  OpjH'nheim  states  that  gowl  results  have  been  obtained  in 
about  one-half  of  all  well-selected  cases.  P^ven  in  inoi)erablc  tumors 
a  wide  opening  of  the  skull  has  relieved  pressure,  has  benefited  the 
mental  condition,  stopped  the  headache,  and  caused  the  choked  disc  to 
subside.  It  is  indicated  in  at  lc»ast  five-sixths  of  all  crises,  according  to 
Knaj)p.^  Indewl,  in  some  cases  it  has  seenied  to  cause  the  tumor  to 
recede.  As  above  indicated,  cerebellar  tumors  are  not  the  most  favor- 
able for  operation.  The  harder  and  slower  growing  sorts  of  brain 
neoplasms  ofter  the  best  o|)erative  results.  Tubercle,  sarcoma,  and 
fibroma,  or  their  varieties,  can  be  removed  en  masse,  while  the  limits 
of  infiltmting  growths  are  difficult  to  distinguish  and  complete  removal 
is  practicjilly  im[)ossible.  Cysts  and  abscesses  can  be  evacuated,  and  if 
the  secretiuff  wall  is  removed,  a  practical  cure  follows.  Should  the  cyst 
be  due  to  degeneration  of  a  sarcomatous  growth,  the  probability  of  a 
return  is  very  great. 

In  syphilitic  growths  int*»nsive  treatment  with  mercury  and  the 
iodids  usually  produces  prompt  improvement.  This  goes  so  far  that 
many  cases  are  alleged  to  be  cured,  and  the  shriveled  remains  of  a 
syphiloma  have  Ix^en  found  post  mortem  to  testify  to  the  efficacy  of 
treatment  and  the  prc»cision  of  diagnosis,  A  large  degree  of  reservation^ 
however,  should  be  nmintained  in  every  syphilitic  case.  As  a  nde,  the 
cure  is  not  comi)lete.  Some  residuum  of  disability  can  usually  be  de- 
tected, and  a  constant  tendency  for  the  syphilitic  process  to  reappear 
during  the  rest  of  life  too  frequently  keeps  these  patients  fighting  the 
disease  as  long  as  they  live.  In  order  to  si»cure  the  best  results,  both 
mercury-  and  iodid  should  be  uscmI,  either  together  or  alternately,  de- 
pending upon  the  urgency  of  the  condition,  and  both,  with  careful 
guarding,  should  be  pushed  to  the  limit  of  toleration.  Exj)licit  dirw- 
tions  for  the  treatment  of  syphilis  will  be  found  in  the  chapter  on  Syph- 
ilitic Diseases  of  the  Nervous  System,  Part  VI. 

As  tumors  of  all  varieties  have  shown  at  least  temporary  improve- 
ment under  the  use  of  aiitisyj)hilitics,  the  practitioner  nuist  be  guarded 
in  drawing  inferences  from  such  tlu'nipeutics,  and  not  allow  himself  to 
take  too  favorable  a  view  of  the  case  when  this  ot^curs.  It  is  an  estab- 
lishe<l  rule  to  use  specific  treatment  in  all  cases  of  brain-tumor  where 
there  is  a  shadow  of  a  doubt  as  to  their  character.  If,  after  six  weeks 
»  **  Boston  Med.  and  Surg.  Jour.,»'  Oct.,  1899. 
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of  vigorous  treatment  no  benefit  is  obtained,  the  lesion  is  pretty  surely 
no^  sypliilitie.  Should  improvement  take  place,  a  continuance  of  treat- 
ment should  be  persisted  in  until  all  symptoms  have  practically  disap- 
peared. A  return  of  former  symptoms  or  further  development  of 
tumor  indications  in  the  face  of  specific  treatment  practically  demon- 
strates the  non-syphilitic  character  of  the  disease.  Hoi-slcy  contends 
with  much  reason  that  when  attackable,  even  synhilomata  should  be 
treated  surgically  after  a  fair  trial  of  sjK^cific  meiiication,  and  Coombs 
Knapp^  found  nine  out  of  ten  such  operations  to  have  been  successful. 
The  patient's  general  condition  will  require  constant  attention. 
Tuberi'ulous  and  other  cachectic  states  have  their  own  requirements. 
The  headache  c*an  often  be  relieved  for  a  time  by  brisk  cathartics  and 
hot  baths.  Antipyrin  and  other  coal-tar  analgesics  often  cimtnJ  the 
headache  for  a  time.  The  opiates  are  frequently  powerless  except  in 
extn»me  doses,  and  their  use  should  be  postponed  to  the  last  jwssible 
moment.  Vomiting  yields  best  to  nerve  se<latives,  such  as  the  bn)mids, 
and  to  measures  like  hot  baths  and  mustard  f(X)t-l)aths,  calculated  to 
decongest  the  cerebral  circulation.  In  rare  cases  it  is  quite  unmanage- 
ble,  even  by  morphin,  and  may  lead  to  rapid  inanition  and  death  from 
exhaustion.  Convulsions  can  usually  be  restrained  by  the  bmmids.  The 
continucil  use  of  bromids  and  antipyrin  will  bi»  found  t»sj>ecially  valu- 
able in  these  cases,  and  a  flagging  heart  may  be  protected  by  caffein  or 
strjchnin.  The  optic  neuritis  can  be  benefited  in  syphilitic  cases  by 
medicinal  treatment.  In  other  sorts  of  growth  it  is  frequently  benefited 
by  operation.  Repeated  spinal  puncture  may  also  yield  palliative  results. 
It  must  be  used  with  caution,  as  in  cases  of  great  pressure,  and  particularly 
when  the  gro^^'th  is  in  the  posterior  fossae,  the  reduction  of  intraspinal 
tension  may  lead  to  the  downward  forcing  of  the  brain  at  the  foramen 
magnum,  causing  medullary  pressure  and  serious  symptoms  or  even  death. 
When  optic  atmphy  has  once  occurred,  it  is  i)ermanent.  Finally,  by 
nutritious  diet,  baths,  massage,  and  general  measures  the  ^trength  of  the 
patient  is  supported  and  life  prolonged. 


CHAITER  XIL 
HYDRCXIPHALUS* 

Hydrocephalus  is  a  term  loosely  used  to  designate  any  undue 
amount  of  watery  fluid  within  the  skull,  and  in  such  a  sense  is 
synonymous  with  dropsy  of  the  brain.  Tubercular  meningitis,  fre- 
quently called  acute  hydrocephalus  by  ohler  writers,  is  not  the  condi- 
tion in  question.  Nor  are  we  now  to  consider  the  compensatory  increase 
of  cerebrospinal  fluid  occurring  in  the  convolutional  shrinkage  of  old  age, 
or  in  the  cerebral  atrophy  of  dementia,  or  in  porencephalic  or  ancncephalic 
defects.  The  question  does  not  |K»rtain  to  the  increase  of  fluid  which 
marks  acute  meningitis  or  tubercular  meningitis,  or  to  the  edematous 
st:ite  that  frequently  attends  cerebral  tumors.  Attention  has  also  been 
called  in  the  proper  place  to  ventricular  distention  resulting  from 
tumors  situated  in  the  posterior  cranial  fossse^  which  mechanically  block 
the  venous  return  through  the  veins  of  Galen  and  the  straight  sinus. 
*  "  Boston  Med.  and  Surg.  Jonr.,^'  Oct.,  1899. 
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It  is  desired  to  restrict  the  term  hydrocephalus  to  a  congenital  or  acquired, 
acute  or  chronic  condition  marked  by  great  increase  in  the  amount  of 
cerebrospinal  fluid  within  the  skull  attended  by  compression  of  the  brain. 
In  some  cases  it  is  entirely  ventricular,  constituting  internal  hydro- 
cephcdus;  in  others  it  is  subdural,  constituting  extetmal  hydrocepha- 
lus; but  usually  both  the  subdural  and  the  ventricular  s|)accs  are  dis- 
tended. 

Etiology, — The  causation  of  hydrocephalus  is  obscure.  Some 
families  seem  to  be  marked  by  a  hercditiiry  tendency  to  it,  as  shown  by 
several  ciises  (xjcurring  in  the  same  or  succeeding  generations.  Heredi- 
tary syphilis  has  for  long  been  thought  to  be  a  com  intent  cause,  but 
in  many  cases  it  can  be  excluded  with  a  reasonable  certainty.  Its 
causal  relation  is  supported  by  Heller  ^  and  by  Titomanlio  ^  in  careful 
studies.  Alcoholism  on  the  part  of  the  parents  is  also  supposed  to  have 
some  |>art  in  producing  the  congenital  variety,  and  is  doubtless  active  in 
some  of  the  late  adult  cases.  Traumatism  after  birth  has  produced  it, 
and  it  has  been  noted  as  a  sequel  of  cerebrospinal  meningitis.^  Quincke 
describes  a  form  of  acute  serous  meningitis  the  symptoms  of  which  do  not 
vary  materially  from  those  of  the  ordinary  infectious  variety,  but  >vhich 
is  marked  by  the  rapid  production  of  subdural  hydrocephalus  and  great 
intracnmial  pressure. 

Morbid  Anatomy. — In  congenital  cases  and  in  those  occurring  be- 
fore the  cranial  bones  are  firmly  united  the  head  is  enlarged,  sometimes 
to  vast  proportions.  The  cranial  bones  are  usually  reduced  in  thickness, 
often  to  that  of  paper,  the  diploe  being  absent.  At  the  same  time  they 
are  frequently  much  broadened.  The  sutures  are  patent,  or  super- 
numemry  bones  are  commonly  found  if  synostosis  has  taken  place  after 
the  disease  has  been  present  for  some  time.  The  frontal,  occipital,  and 
squamous  portions  of  the  temporal  Iwnes  are  displaced  outward.  The 
parietals  conform  to  the  globular  shape  of  the  head. 

The  amount  of  fluid  may  be  incredibly  increased,  and  as  much  as 
three  gallons  has  been  noted  in  a  very  extreme  case  of  long  standing. 
It  is  a  colorless  fluid  of  low  specific  gravity,  and  quite  similar  to  chronic 
effiLsions  in  other  fibroserous  cavities  and  closely  resembles  normal 
cerebrospinal  fluid. 

The  principal  distention  is  usually  in  the  lateral  ventricles,  which 
bulge  in  all  directions  and  stretch  out  their  cerebral  walls  into  a  thin 
lining  for  the  enlarged  cranial  cavity.  The  basal  ganglia  are  often 
compressed  and  flattencnl.  The  ventricular  lining  is  found  usually,  if 
not  always,  in  a  thickened,  granular,  hypertrophic  condition.  It  may 
reach  a  thickness  of  half  an  inch.  The  choroid  plexuses  are  corre- 
spondingly enlarged.  This  apjmrent  ejKjndymitis  often  serves  to  occlude 
the  ventricular  aqueducts,  so  that  the  thiitl  and  fourth  ventricles  may 
not  share  in  the  dilatation  or  it  may  be  confined  to  one  lateral  cavity. 
In  about  one-half  of  the  cases  connection  with  the  spinal  spaces  is 
obliterated.  In  the  congenital  and  adult  cases  it  is  common  for  all  the 
cerebral  ventricles  and  the  cord  to  be  involved.     When  the  third  and 

1  "  Deut.  med.  Wochens.,"  June  30,  1892. 

'  Trans.  Section  on  Diseases  of  Children,  International  Med.  Cong.,  Rome,  1894. 

»  E.  P.  Joslin,  ''  Am.  Jour.  Med.  Sc'i.,"  Oct.,  1900,  eight  < 
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fourth  ventricles  are  afifected,  the  optic  tracts  suffer  and  optic  atrophy  is 
common.  At  the  same  time  the  cerebellum,  pons,  aod  medulla  are 
defectively  developed.  The  nir»niii»^es  may  show  little  or  no  ehani:^. 
After  cranial  soiitJiJicatlon  the  aoatiniiii'al  eooditions  are  miKltfiiil  liy  the 
resistant  character  c»f  the  skiiil.  The  aniount  nf  fluid  is  necessarily  k\s8, 
but  the  prcj^snre  falls  un^re  tliriTtly  niMUi  the  wrebrnm. 

Symptoms*— HydnK.*('ph:dic  mhrf/ement  of  the  head  sometimes  ren- 
ders birth  dit!irnlt  or  requires  the  use  of  the  [K:*rforator  Ir' fare  extraction 
can  bt*  aeeoniplislit^h  In  other  and  a  aiujfirity  of  the  cases  the  condition 
is  insignifit'iuit  or  ntinotietil  at  l»irth,  and  appears  doriui!;  tlie  tirst  year  of 
life,  es|x*e[ally  duriuji^  the  tirst  six  months.  The  head  gnidnally  or  rap- 
idly enlai^es  in  all  its  diameters  and  measurements.  An  increase  in 
the  circnniferencc  of  the  head  at  a  n\te  of  a  centimeter  daily  has  been 
noted,  hut  usually  it  rcciuires  several  wei^ks  for  that  aminuit  of  rnlarj^ 
nient  to  take  jdace.  The  outline  of  the  skull  is  jr^lobular  :ujd  nun* 
overliang:  the  face,  eai^,  and  occiput,  which  are  not  corresfMKidingly  en- 
larged. The  inteniid  prej^snre  is  manifest  at  the  bulging  fontanels, 
which  are  inerease<l  in  size  and  conne^^te*!  by  wid*-o{>t^n  sntums.  The 
rditm  ctreitlattoH  of  the  cerebrum  is  irnptJed^  and  the  c<i] lateral  veins  in 
the  scalp  and  face  heeorne  disteuiled  anil  strikingly  a|r[>ar(  at.  Frun»  tiiw 
outward  tilting  of  the  frontal  Inines  tlie  orbils  are  ihrect*xl  downward  and 
the  ocular  globes  are  often  inaintaiuetl  in  the  siine  direction,  even  to  such 
a  degree  that  the  f^uiiea  is  only  soi*n  with  difficulty*  Opttc  atrophia  and 
blmdness  arc  frec|urnt,  Nystaf^nniH  nnd  ^frfilti^muH  areconnnoiu  Fhtr- 
bmiion  is  readily  obtained  on  pn ligation,  and  the  head,  in  extreme  eases, 
may  be  translucent. 

The  hydriHVi>halic  eliild  shews  littlr  ac- 
tivity, can  not  mi>e  its  head  sorueliiHt'S,  or  rndy 
does  so  widi  the  aid  rd*  its  han<ls.  There  is  a 
teiideDcy  to  j^ieevishuess  and  restlessness  or 
somnolmct:  and  coma,  broken  by  general iztnl 
cii»n\'ulsiuns  and  a  freipiently  rejieati^l  flistn^ssed 
cry.  Older  cliildrfn  comphuu  uf  jKirn  in  the 
head.  Tlie  bxly  uud  limbs  sutler  in  tlu-ir  nu- 
trition aud  are  uncc[Ual  to  the  task  of  holding 
Up  the  liead  and  trunk.  In  some  cases  tfjMtttd- 
eity  develops  in  the  linibs,  es|)c*ciaily  in  the 
lower  ones,  and  some  paralytic  loss  f*f  ]K>wer  is 
frequently  !ioted.  Vomlihuj  is  fre(|Uent  and 
may  be  provfiketl  by  movements  or  mueh 
handling. 

l^  not  mpidly  fatid  by  exhaustion,  convul- 
sion, coma,  or  syneo|>e,  the  dis<nise  may  come 

to  a  standstill  or  proceed  with  such  slowne^ss  that  tlic  child  is  enabled, 
in  some  dcfeetive  measure,  to  maintain  growth  and  ilevelop  its  physical 
and  mental  tacnlties.  These  are  bith  invariably  mueh  retarded,  so  that 
the  body  is  dwarfish  and  in  great  disprojHu*tion  to  tlie  t  ephalie  enlarge- 
ment. The  i:»ccasional  cases  that  live  to  mature  veal's  are  more  or  less 
imbecile,  clumsy,  and  physiitdly  defective,  though  a  slight  degree  of 
hydrocephalus  is  not  incom|)«itible  with  mental  brilliancy.      Many  cases 


Fig>  100.— Clircmk  tifrtrci- 
ceplittltiH  ill  A  t'hild  tjf  four 
veara.  ClrcMm fen* uw  uf  bend, 
27  iDcbea. 


268  DISEASES  OF  THE  BRAIN  PROPER. 

of  marked  dolichocephalia  in  adults  with  beetling  brow  and  salient  oc- 
ciput prove  the  possibility  of  recovery. 

When  hydnxjcphalus  is  acquired  subsequent  to  cranial  synostosis,  the 
symptoms  are  vaj^ui*,  and  only  rarely  can  the  condition  be  deciphered 
ante  mortem.  The  indications  are  not  unlike  those  of  tumor.  It 
usually  follows  head  injury.  Mental  imi>airm(Mit,  esjwcially  of  memory, 
vertigo,  vomitinj^,  insomnia,  headache,  ('onvulsions,  and  rigidities  are 
encountered.  Hemiplegia  is  rather  fn^quent.  The  pupils  ar(»  dilated 
and  stationary.  Strabismus  is  common.  Periods  of  coma  are  frequent 
Death  may  be  sudden  or  follow  coma. 

Course. — The  disease  presents  a  varied  course.  The  congenital 
casc\s  may  nin  rapidly  to  a  fatal  t(Tmination  in  a  few  weeks,  while  others 
come  to  a  standstill  and  allow  a  fair  degree  of  adult  development  and 
a  comparatively  long  life.  As  a  rule,  marked  hydrocephalic  cases  do 
not  reach  maturity,  but  give  out  at  adolescence  and  puberty,  if  not 
sooner  carried  off  by  convulsions  or  comatose  conditions  referable  to  the 
intracranial  pressure.  It  is  extremely  rare  for  them  to  live  beyond 
thirty.  In  the  acquired  adult  cases  a  fatal  termination  is  usual  within 
two  or  three  years,  and  often  scxmer. 

Diagnosis. — The  diagnosis  in  infantile  cases  can  hardly  offer  any 
difficulty  if  the  tendency  to  cephalic  enlargement  is  noted.  The  globuiar 
shape  of  the  head  should  distinguisli  it  from  the  rectangular  cc^n forma- 
tion of  rickets  with  the  enlarged  and  squared  forehead  and  prominent 
frontal  eminences,  though  patency  of  fontanels  is  usually  present 
in  both.  The  appearance  of  rickety  conditions  in  the  long  bones  and 
at  the  costal  extremities  is  also  significant.  The  two  conditions,  how- 
ever, may  be  associated.  Before  the  head  shows  much  or  any  abnormal 
increase  it  is  difficult  to  exclude  meningitis,  which  may,  indeed,  be  the 
causal  condition.     The  treatment,  however,  is  very  similar  in  both. 

In  adults  the  diagnosis  is  well-nigh  impossible,  and  when  suspected 
can  only  be  confirmed  by  an  autopsy.  A  condition  acquired  aft^r  com- 
plete union  of  the  cranial  bones,  commencing  anywhere  from  five  to  fifty 
years  of  age, — hyperostosis  cranii, — may  at  first  sight  mislead.  The  his- 
tory will  at  once  differentiate  it.  Notable  hydrocephalic  enlargement 
must  begin  in  very  early  life.  In  hyperostosis  cranii  the  size  of  the 
head  is  due  to  a  thickening  of  the  cranial  bones,  and  the  bones  of  the 
face  and  spine  are  usually  affected  in  a  similar  way.  The  enlarged 
head  of  acromegiUia  may  be  distinguished  by  its  late  development  and 
the  associated  deformities  of  face,  hands,  and  feet. 

Prognosis. — ^The  prognosis  for  life  is  always  grave.  The  great 
majority  of  cases  die  within  a  year.  A  few  with  enormous  heads  live 
for  a  few  years,  and  in  those  markcnl  by  a  stationary  condition  life  is  still 
usually  much  shortened.  The  outlcK)k  for  mentality  is  also  darkeneil, 
but  must  be  estimated  for  the  individual  case.  Mental  enfeeblement 
is  the  rule,  and  this  may  be  mere  childishness  or  pronounced  imbecility. 
Epileptoid  attacks  are  of  serious  import  both  as  to  life  and  mental 
development 

Treatment. — The  treatment  of  these  cases  is  medical  and  surgical. 
Mercurial  inunctions  to  the  head  and  the  use  of  iodine  preparations  have 
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long  been  practised.  It  is  probable  that  some  of  the  good  results 
attributed  to  these  measures  are  not  due  to  their  alleged  stimulation  of 
absorption,  but  to  their  influence  on  a  syphilitic  factor.  As  a  rule, 
they  are  of  little  value,  and  should  only  be  used  when  there  is  suspicion 
of  specific  taint  Catharsis  and  other  violent  elimination  is  to  be 
discountenanced,  as  it  only  serves  to  exhaust  the  patient's  diminished 
strength.  When  the  process  is  active,  the  application  of  cold  to  the  neck 
and  head  by  ice-bags  or  flexible  coils  is  valuable.  A  slight  mercurial 
action,  preferably  by  calomel  in  minute  and  frequent  doses,  should  be 
used.     Convulsions  require  sedatives,  especially  bromids. 

Strapping  the  head  with  surgeons'  plaster  or  the  application  of  elastic 
caps  and  bandages  have  been  advocat^,  but  are  usually  intolerably  pain- 
ful and  aggravate  the  pressure  conditions.  Repeated  tappings  through 
the  fontanels  or  by  lumbar  puncture  have  been  employed  with  varying 
results.  Occasionally  they  have  seemed  to  be  successful,  but  lumbar 
puncture  will  be  fruitless  in  at  least  half  of  the  cases  owing  to  the  lack 
of  communication  between  the  brain  and  cord  spaces.  ^  Only  a  moderate 
quantity  of  fluid  should  be  withdrawn  at  a  time,  and  the  strictest  anti- 
septic precautions  must  be  employed.  Some  have  ventured  to  withdraw 
fluid  and  inject  iodine  solutions  as  in  the  treatment  of  hydrocele,  but  the 
plan  can  not  be  advocated.  Too  frequently  the  punctures  result  in  a 
meningitis  that  carries  ofl^  the  patient.  Plans  of  constant  external 
drainage  have  been  devised,  and,  while  attended  in  some  cases  with 
temporary  benefit,  the  result  has  been  uniformly  fatal. 

A  case  has  been  reported  by  Rokitansky  in  which  spontaneous  rup- 
ture under  the  scalp  led  to  a  recovery.  The  idea  has  occurred  to 
Dr.  L.  L.  McArthur,  of  Chicago,  to  drain  the  ventricular  cavities  into  the 
areolar  spaces  beneath  the  scalp  by  the  insertion  of  drainage-tubes  or 
silk  into  the  cranial  cavity  through  a  drill-opening  above  and  back  of 
the  ear.  He  attaches  the  drainage  material  to  the  pericranium, 
and  then,  securing  first-intention  healing  in  his  overlying  scalp-flap, 
allows  the  serous  accumulation  to  flow.  A  hygromatous  swell- 
ing forms  under  the  scalp  from  which  absorption  seems  to  be  rapid, 
and  the  head  diminishes  in  size  if  the  bony  sutures  are  not  united. 
This  operation  was  done  for  the  writer  on  the  case  shown  on  page  267, 
with  immediate  and  lasting  improvement.  In  two  other  cases  it  also 
demonstrated  its  utility,  but  is  still  on  trial  and  not  devoid  of  danger. 
Mikulicz  and  Troje  ^  have  had  favorable  results  with  the  same  method 
independently  devised.  Others  have  established  drainage  from  the 
lumbar  spinal  spaces  into  the  peritoneum.  The  disadvantage  of  all 
surgical  procedures  is  the  liability  to  infection  and  meningitis  and  the 
peculiar  tendency  of  these  cases  to  sudden  death  from  removal  of  fluid 
or  from  the  inhibition  of  the  heat-controlling  mechanism,  which  allows 
the  temperature  to  exhaust  the  patient  in  a  few  hours. 

»d' Astros,  "LesHvdrocephales,"  Paris,  1898. 
«  "  Centralblatt  f.  Chir.,"  Sept.  5, 1896. 
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CHAPTER  I. 


SPINAL  MENINGITIS  AND  SPINAL  MENINGEAL 
HEMORRHAGE. 

Spinal  meningitis  is  an  inflammation  of  the  covering  membranes  of 
the  spinal  cortl.  The  varieties  of  meningitis  onlinarily  described  have 
been  somewhat  arbitrarily  based  upon  their  anatomiciil  location.  The 
terms  pachymeniru/Uis  and  leptojaeningitis  are  respectively  employed,  as 
the  dura  or  the  softer  membranes  are  principally  involved,  but  a  sharp 
division  is  clinically  impossible,  and  is  not  found  post  mortem.  For 
pur|)oses  of  description  we  may  consider:  (1)  Paohymeningititiy  or  ex- 
ternal and  internal  inflammation  of  the  dura ;  and  (2)  leptomeningitis, 
or  inflammation  of  the  pia.  Inflammation  of  the  inner  surface  of  the 
dura,  from  contiguity,  must  involve  tlie  leptomeninges  more  or  less,  so 
that  the  conditions  are  usually  associated,  and  meningitis,  originally 
external,  may  finally  invade  the  pia.  Owing  to  the  very  intimate  rela- 
tion of  the  pia  and  the  fibrous  septa  of  the  cord,  association  with  mye- 
litis is  frequent     A  mixed  form,  meningomyditis,  is  common. 

Pachymeningitis  Externa  Spinalis. — Pachymeningitis  externa, 
or  external  dural  meningitis  of  the  spine  is  due  to  chronic  irritation  and 
inflammatory  conditions  invading  the  spinal  canal,  and  is,  therefore, 
secondary  to  other  morbid  states.  Vertebral  tuberculosis,  Pott's  disease, 
abscesses  and  new  growths  near  the  spine,  inflammation  and  purulent  col- 
lections in  the  pleune,  mediastinum,  peritoneum,  and  pelvis,  and  sacral 
bedsores  may  be  the  source  of  the  meningeal  thickening.  This  gives  rise 
to  symptoms  mainly  by  irritation  of  the  sensory  and  motor  nerve-roots 
passing  through  the  area  of  disease.  When  the  thickening  becomes  ex- 
treme, as  occasionally  happens,  it  may  be  sufficient  to  compress  the  cord 
and  give  rise  to  pressure  symptoms  and  a  spastic  paraplegia  similar  to 
that  of  a  cross-myelitis.  The  condition  is  usually  due  more  to  tlie 
inflammatory  invasion  of  the  conl  than  merely  to  pressure.  There  is 
local  tenderness  over  the  spine,  shooting  or  constant  pains  in  the  dis- 
tribution of  the  irritated  nerves,  twitching  of  their  muscles,  and  hyper- 
esthesia in  their  cutaneous  areas,  which  may  g6  on  to  anesthesia  and 
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muscular  palsy  if  the  nerves  be  sufficiently  compressed  or  inflamed  to 
cause  their  degeneration. 

Anaioviicalli/y  the  dura  is  found  hyperplastically  thickened,  with 
much  adventitious  fibrous  tissue,  and  is  frequently  covered  by  a  caseous 
or  purulent  deposit  or  involved  in  a  new  growth.  The  various  find- 
ings, of  course,  depend  upon  the  nature  of  the  primary  disease.  When 
the  thickening  is  extreme,  the  soft  membranes  are  adherent  to  the  dural 
tumescence  and  may  be  indistinguishable.  The  cord  then  shows  a  con- 
striction, and  may,  in  severe  cases  of  long  standing,  be  very  consider- 
ably reduced  in  size  at  the  place  of  disease  presenting  local  myelitis  and 
secondary  ascending  and  descending  degenerations. 

The  diciernosiB  is  usually  not  difficult  if  the  primary  disease  is 
recognized.  It  may  be  confounded  with  myelitis,  with  which  it  is  often 
associated  late  in  the  case.  The  clinical  history  shows  a  preponder- 
ance of  pain,  spasm,  and  irritation,  a  chronic  course,  and  an  early 
absence  of  paralysis ;  while  in  myelitis  the  rapid  onset,  the  absence  of 
pain  aside  from  the  girdling  sensation,  and  the  promptly  developed 
paralytic  state  with  early  bladder  and  bowel  symptoms  are  distinctive. 

Owing  to  the  serious  nature  of  the  causal  conditions,  the  progrnosis 
is  bad  and  treatment  is  practically  surgical.  The  pachymeningitis  externa 
associated  with  Pottos  disease  is  perhaps  the  least  grave,  as  the  proper 
orthopedic  and  surgical  management  of  such  cases  frequently  is  followed 
by  practical  recovery  even  when  the  cord  has  probably  been  notably 
compressed. 

Pachymeningitis  Interna  Spinalis. — Pachymeningitis  interna,  or 
internal  inflammation  of  the  spinal  dura,  is  described  as  (1)  hypertro- 
phic and  (2)  hemorrhagic.  In  reality,  these  forms  are  but  stages  of  one 
and  the  same  process,  the  thickening  and  hypertrophy  following  upon 
the  organization  of  the  hemorrhagic  exudate.  The  term  "  hematoma  of 
the  spinal  dura  mater''  has  been  sometimes  used.  The  condition  is  a 
rare  one,  and  usually  the  cerebral  meninges  are  also  similarly  affected. 
It  is  most  commonly  found  in  general  paralysis  of  the  insane  and 
chronic  alcoholism. 

The  jwrtion  of  affected  dura  presents  on  its  inner  surface  a  very 
considerable  thickening,  which  may  be  a  layer  of  reddish-brown  exudate 
or  consist  of  laminations  of  fibrous  tissue,  the  apparent  result  of  the 
organization  of  successive  hemorrhagic  exudations.  It  may  attain 
sufficient  size  to  constrict  the  cord.  The  softer,  more  recent,  and 
reddish  or  brownish  layers  consist  of  fibrin  and  blood.  The  distribution 
is  frequently  extensive,  but  in  some  instances  it  is  confined  to  a  com- 
paratively short  vertical  extent  of  the  envelope  of  the  spinal  cord,  and 
is  then  more  frequently  situated  in  the  cervical  region.  This  circum- 
scriljcd  cervical  form  was  first  described  by  Charcot  and  JoffVoy,  who 
give  it  the  name  of  pachymeninffitis  cerxnccdis  hypoirophica. 

Syj)hilis,  trauma,  alcoholism,  and  exposure  are  regarded  as  competent 
causes,  and  hence  it  occurs,  as  a  rule,  in  adult  males,  though  some 
cases  in  children  are  recorded. 

The  condition  is  essentially  chronic  and  of  slow  onset.  At  first 
irritation  of  ner\'e-roots  gives  rise  to  local  pain  and  hyperesthesia  over 
the  spine  and  in  the  peripheral  distribution  of  the  spinal  nerves  of 
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corresponding  origin.  This  is  followed,  months  or  years  later,  by 
gradual  loss  of  power,  atrophy,  and  anesthesia  in  the  corresponding 
parts,  and  as  compression  upon  the  cord  is  produced  spastic  symptoms 
appear  below,  with  increased  reflexes,  rigidity,  and  paraplegia,  leading 
sometimes  to  exhaustion  and  death.  Some  cases  present  stationary 
periods,  and  a  few  recoveries  are  claimed.  The  muscles  of  the  forearm 
are  not  uniformly  affected,  the  flexors  being  most  impaired.  This 
results  in  a  peculiar  deformity  that  is  striking  and  almost  charact<Ti.stic. 
The  small  muscles  of  the  hand  usually  suffer  and  both  arms  are  com- 
monly affected,  though  not  usually  in  equal  degree. 

The  dioffnosls  is  difficult  when  the  dural  involvement  is  of  general  dis- 
tribution and  cerebral  symptoms  are  present,  as  the  spinal  features  are 
overshadowed.  Diseases  of  the  spine,  progressive  muscular  atrophy, 
cross-myelitis,  tumor,  and  external  jmchy meningitis  must  be  excluded. 
An  operation  may  be  required  to  differentiate  the  external  dural  inflam- 
mation. It  presents,  except  in  syphilitic  cases,  the  best  chance  of  favorably 
influencing  the  condition  and  preventing  destruction  of  the  cord.    In  the 


Fig.  101.— Position  of  hand  tn  pocbymoningitis  cervicali^  hypertrophlca. 

desperate  situation  tliat  is  presented  and  with  the  courage  given  by 
asepsis,  it  may  the  more  reasonably  be  resorted  to  early.  Where  syph- 
ilis is  suspected,  sixjcific  treatment  should  be  persistently  tried. 

Acute  Spinal  Leptomeningitis. — Acute  spinal  leptomeningitis,  or 
inflammation  of  the  pia  mater,  is  due  to  infection.  It  usually  involves 
the  inner  surface  of  the  dura,  and  comnu»nly  extends  to  the  peripheral 
substimce  of  the  conl. 

Etiologry. — The  infection  of  cerebrospinal  meningitis  in  epidemics 
of  the  disease  falls  sometimes  only  on  the  cord,  and  the  infective  nature 
of  the  attiick  is  obvious.  In  those  cases,  however,  that  are  attributed  to 
exposure,  insolation,  rheumatism,  and  other  occult  conditions,  the  infection 
is  less  readily  comprehended,  but  in  all  probability  is  equally  in  opera- 
tion, being  favored  by  the  pliysical  conditions  mentioned.  In  some  recent 
cases  tlie  discovery  of  the  pncuniocm»cus  and  the  meningococcus  proves 
the  identity  of  tlie  infection  witli  that  of  the  c(»rebrospinal  ty[H»,  to  which 
the  reader  is  referred.  The  association  of  cases  with  septicemia,  pyemia, 
and  other  infectious  blood-states  points  again  to  infection,  and  in  the 
lymph  and  spinal  fluid  of  these  cases  abundant  pathogenic  organisms 
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have  been  obser\'ed.  In  some  instances  the  spinal  disease  is  an  exten- 
sion from  the  cerebral  meninges,  the  cer\'ical  portion  of  the  cord  being 
usually  the  only  part  involved,  but  the  entire  dural  sheatli  may  be  filled 
with  pus  from  within  the  cranium.  Traumatism  of  the  membranes  by 
vertebral  dislocations,  strains,  and  severe  concussions  may  incite  a  lepto- 
meningitis over  a  limited  area,  from  which  it  may  extend,  or  in  which 
a  virulent  infection  may  find  a  suitable  field  for  development.  Surgical 
operations  upon  the  spine,  penetrating  wounds,  sacral  bedsores,  and 
communication  with  adjoining  suppurative  foci  may  furnish  the  infection. 
Tuberculosis  is  a  common  cause,  but  the  resulting  meningitis  is  rather 
less  acute.  This  is  the  case  to  a  greater  decree  in  syphilitic  inflamma- 
tion, w^hich  has  a  marked  tendency  also  to  remain  localized. 

Morbid  Anatomy. — ^The  disease  is  usually  of  wide  extent,  the 
infection  traveling  rapidly  through  the  arachnoid  spaces,  and  finding  in 
the  spinal  fluid  an  excellent  medium  for  its  propagation  and  extension. 
Congestion  of  the  pia,  of  the  adjoining  inner  surfaces  of  the  dura,  and 
of  the  cord,  marked  bv  increased  vascularization  and  an  increase  of 
spinal  fluid,  passes  into  inflammation,  with  dulness  of  the  membranes, 
opacity,  thickening,  and  an  exudate,  varying  in  color  from  opalescent  to 
puriform,  and  of  corresponding  consistency.  The  microscope  shows  the 
diapedic  elements  of  inflammation  and  often  numerous  bacteria,  includ- 
ing at  times  the  pneumococcus  of  Friedlander.  Tubercles  here  corre- 
spond to  their  histological  and  bacterial  characters  on  other  serous 
surfaces.  For  a  time  the  somewhat  resistant  pial  covering  of  the  cord 
and  nerve-roots  protects  these  structures,  and  especially  is  this  true  in 
the  purulent  form  of  the  disease.  Usually  the  periphery  of  the  cord 
and  the  roots  show  the  inflammatory  invasion,  with  corresponding 
clianges  in  the  nerve-fibrils,  neuroglial  framework,  and  vessels.  In 
cases  reaching  a  convalescent  or  chronic  stage,  adhesions  form  between 
the  cord  and  the  dura,  obliterating  the  arachnoid  space  over  more  or  less 
extensive  areas,  distorting  the  nerve-roots,  and  sometimes  changing  the 
outlines  of  the  cord  itself.  If  cord-softening  has  taken  place  as  a  result 
of  the  meningomyelitis,  degenerations  of  its  conduction  tracts  and  local- 
ized destniction  of  its  gray  matter  are  found.  Large  quantities  of 
spinal  fluid  usually  mark  these  late  cases,  causing,  w^ith  the  irregular 
adhesions,  a  sacculated  condition  of  the  dura. 

Symptoms. — The  abrupt  onset  of  the  disease  may  be  preceded  by 
a  day  or  two  of  malaise  and  slight  anorexia,  but  sometimes  no  invasion 
period  is  present.  A  sharp  chill  is  followed  or  attended  by  great  pain 
in  the  back  and  darting  pains  around  the  body  or  down  the  limbs.  In 
children  vomiting  is  a  common  symptom,  and  convulsions  may  be  pres- 
ent. Tenderness  is  at  once  developed  over  the  spine.  It  is  easily 
detected,  when  not  prominent,  by  the  use  of  a  sponge  dipped  in  hot 
water  or  by  percussion.  Spasm  and  rigidity  of  the  muscles  appear, 
causing  stiffness  of  the  neck  and  back,  sometimes  notable  retraction  of 
the  head  and  vigorous  opisthotonos.  Fixation  of  the  limbs  upon  the 
body  is  more  or  less  marked,  with  a  tendency  to  flexed  attitudes. 
Retraction  of  the  belly  results  from  implication  of  the  abdominal  mus- 
cles. Sometimes  difficulty  of  breathing  is  occasioned  by  involvement 
18 
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of  the  chest-muscles.  Dyspnea,  Cheyne-Stokes  respiration,  and  cardiac 
symptoms  follow  medullary  implication.  The  cramps  in  the  muscles 
are  painful,  and  yet  tenderness  and  hyj)erc»sthe8ia  in  the  limbs  prevent 
manipulations  and  passive  movements.  The  rectum  and  bladder  are 
the  seat  of  similar  spasms,  which  may  cause  constipation  and  retention 
of  urine,  with  frequent  annoying  and  ineffectual  expulsive  contractions 
of  these  viscera. 

Pidae  and  temperature  are  fickle,  sometimes  being  subnormal,  some- 
times increased,  and  more  often  divergent ;  for  instance,  a  subnormal 
temperature  with  an  accelerated  pulse.  The  lack  of  uniformity  in  their 
range  is  especially  valuable  in  diagnosis,  even  when  the  cerebrum  is 
apparently  not  involved.  A  temperature  of  103°  F.  is  not  uncommon. 
Vcutomotor  paralysis  is  usually  shown  by  the  vivid,  persistent,  but 
slowly  developed  line  which  follows  every  stmke  of  the  finger-nail 
upon  the  skin,  and  from  the  same  cause  the  limbs  may  be  congested 
and  even  slightly  edematous.  At  first,  for  a  day  or  two,  re/lexes  are 
inclined  to  l)e  increased  and  later  may  be  wanting. 

Cases  which  outlast  the  acute  symptoms  develop  paralysis,  anes- 
thesia, atrophy,  and  contractures  in  proportion  as  the  cord  and  nerve- 
roots  are  affected.  Parai)legia  may  result,  presenting  the  features  of  a 
cross-myelitis,  with  bladder-paresis,  bedsores,  increased  reflexes,  and 
spasticity.  Symptoms  vary  with  the  location  of  the  disease,  but  its 
tendency  to  involve  the  entire  spinal  apparatus  is  marked,  and  indica- 
tions of  its  effect  ujwn  all  spinal  segments  are  to  some  degree  present 
in  a  majority  of  instances.  Some  regions  situated  in  the  focus  of  the 
inflammatory  action  show  early  and  emphatic  involvement ;  those  at  a 
distance  may  be  disturbed  very  little.  Yet  in  some  purulent  cases, 
where  the  dural  sheath  is  greatly  distended  through  its  entire  length 
with  the  large  accumulaticm,  the  pia  protects  the  cord  and  nerve-roots 
from  infection,  so  that  pressure  symptoms  alone  may  be  ])resent. 

Course. — Some  cases  terminate  fatally  within  a  day  or  two ;  others 
last  a  fortnight,  and  may  then  end  fatally  or  recover.  The  nature  and 
virulence  of  the  infection  are  determining  factors,  as  is  the  location  of 
the  disease.  Extension  upwanl  or  early  involvement  of  the  high  levels 
of  the  cord  tend  to  an  early  fatal  issue.  Complete  recovery  is  rare  and 
the  conditions  resulting  from  secondary  myelitis  are  of  long  duration 
and  usually  last  the  life-time.  The  tubercular  and  syphilitic  varieties, 
as  alri^ady  indicateil,  nm  their  course  less  rapidly,  and  the  latter  is 
capable  of  material  modification  by  treatment.  Even  rare  tubercular 
cases  may  get  well. 

Diagrnosis. — ^The  diagnosis  de]>ends  upon  the  rapid  onset,  the  pain 
in  the  back,  the  radiating  pains,  the  rigidity,  the  increase  of  pain  on 
voluntary  movement,  the  hy])eresthesia,  and  the  fickle  temperature  and 
pulse.  From  myelitis  it  is  distinguished  by  the  paralysis  and  lack  of 
pain  which  characterize  the  cord-lesion,  but  the  frequent  association  of 
the  two  is  to  be  kept  in  mind.  Hemorrhage  into  the  subdural  space, 
owing  to  the  irritation  of  the  nerve-roots,  presents  very  similar 
symptoms,  but  is  extremely  rapid  in  onset,  usually  following  traumatism 
or  a  strain,  and  develops  meningitis  in  a  short  time  thereafter.     Hem- 
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onrliage  into  the  spinal  cord  gives  instantaneous  syniptonis,  iinniediate 
I  paralysis,  tind  may  hv  pmi'tically  dfvoid  of  |>ai!i.  The  rigid  fonti  of 
tetany  may  pre.sent  a  wry  close  CMunterfuit^  but  its  long  duration, 
remisjiions,  and  aincnalnlity  to  spinal  sc*flattves^  the  al>sence  of  spinal 
tendernej^s  and  shooting  |wiins,  the  possible  history  of  previous  attaeks, 
and  the  usual  irritahihty  from  pn\^-iure  itpcm  the  nerve-trunks  and 
arteries  should  ditlerentiate  it.  Tetanus  may  lie  mistaken  for  spinal 
meningitis,  Tlie  early  trisnuis,  tlu'  exeessive  liy|ieresthesia,  the  fever 
of  ons-et,  tlie  paroxysms  ut*  spasm,  and  the  frequi^ut  histoiy  of  tmuniatism 
point  ilie  way  t(j  diagnosis.  Museuhir  rheumatism  and  strain  present  a 
ver\^  suiK^rtieial  reseuiblanee. 

Prognosis. — Tlie  outlook  as  to  life  is  always  serious  and  is  grave 
in  pro{w>rtion  to  tlie  aeuteness  of  the  onsel»  Uy  the  viruleuee  of  tlie  in- 
fe*nion,  t»i  the  inipliruti^ai  of  tUv  U[*pt'r  portion  of  the  4'ord,  and  to  the 
height  of  teniptraturi'.  Tlie  tstiniate  is  also  to  hv  guided  by  the 
previous  eondition  of  health  and  the  age  of  tlie  patient,  eliildreu  and  the 
agt<l  quickly  yielding  to  the  disease.  Tmunuitie  and  surgieal  infeetion 
16  less  serious  than  auto-in  feet  ion.  The  possilvility  of  t!ie  remrkval  of 
sources  of  iuteetion  is  of  sonu^  iniportanee  as  to  ultimate  n>ults,  pm- 
vided  the  patient  survives  the  aenti'  stage.  Tlie  late  n  suits,  due,  inv  the 
most  jxirt,  to  ]>ernianent  efianges  in  the  eord,  are  usually  beyond  the 
ho|»e  of  marked  im[irovement. 

Treattnent. — Complete  and  absohite  rpiiet  is  to  he  insisted  u{M>n. 
The  ]iatient  shcmld  be  ki^pt  upon  tlie  sidt'  or  faee,  if  it  is  jwissihle  l«»  do 
so  without  iuereasing  the  eranips.  The  juirtial  knee-ellKiw  jMisture 
over  a  niouml  of  tirni  pillows  will  c»th'n  l>e  found  veiy  eomfortalde,  and 
at  the  jsanie  time  will  ailbnl  tlie  best  opptntunity  for  hn^al  ajijilit^tions. 
These,  at  first,  should  he  strongly  eotniterirrifant,  as  the  thenno(»auterv, 
hlistern,  or  detergents  like  leeehes,  vigtjnnis  dry  tnipjiing,  or  wel  eiips  in 
robust  or  plethoric  individuals.  Should  myelitis  be  a^soeiated,  less 
active  mexisures  are  indicated,  and  the  skin  must  not  he  lnx)ken  or 
highly  irritattHl,  owing  to  the  tendcuey  to  l*etlsores.  A  hot  bath  and 
pack  at  the  ons*^t  with  active  catharsis  have  scetntnl  to  do  giHxh  Seda- 
tives, especially  s[>inal  seihitives,  are  frequently  required  to  eontrol  tlie 
sfio^ms  and  anrxlynes  to  relieve  the  jmins.  A  tliorotigh  course  of 
mereurial  inunctions  over  the  spine  has  strong  advix^ates,  the  quantity 
tisetl  being  sufficient  to  proiluee  slight  ptyalistn.  Owing  to  the  reflex 
irritability^  these  ruhliings  must  tdh^n •  he  im possible,  and  tiie  tlurapcutie 
value  of  mercury  in  the  acute  stage  of  iion-luetic  eases  is  open  to  questitJU. 
Quincke's  lumbar  puncture  has  here  the  jiame  indications  as  in  the 
cerebrospinal  form.  IrKlid  of  |>otassimn  and  ergot  are  alsc^  at  this 
time  of  little  or  no  value.  The  iet^inig  to  the  spine  is  one  of  the  nmst 
serviceable  measures,  but  is  rarely  tolerated  l(^ug  by  the  patient,  antl  its 
intermittent  application  is  useless.  It  should  always  he*  triL'^h  As  the 
active  stage  sul>sides,  light  cauterizations  with  tbt-  Paquelin  ap]ianitus, 
mild  sinapisms  applit^l  for  six  or  eight  hours»  and  the  hot-sjmiy  (h«uche 
f»eeni  to  assist  the  reparative  efforts  of  nature.  Cerebral  synipttims 
usual ly  mean  the  implication  of  the  bmin-<x*veriiigs,  the  spinal  features 
become  uf  sec<mdary  inq>ortanee,  and  tlic  treatment  is  that  of  eerebro- 
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spinal  meningitis.  The  paralysis,  contractures,  and  other  late  results 
of  the  myelitis  are  to  be  managed  in  accordance  with  the  rules  of 
practice  in  that  disease. 

Chronic  Spinal  Leptomeningitis. — The  chronic  form  of  inflam- 
mation of  the  soft  spinal  membranes  is  usually  the  sequential  stage  of  an 
acute  attack,  but  may  follow  alcoholism,  syphilis,  or  tuberculosis.  Its 
existence  as  a  primary  affection  is  open  to  some  doubt,  but  a  very  slowly 
developed  leptomeningitis  may  follow  concussion,  though  it  is  impossible 
in  such  a  case  to  exclude  immediate  slight  histological  injuries  of  which 
the  later  inflammation  is  a  natural  development.  The  formerly  much 
used  term  "  chronic  meningitis,"  which  was  applied  to  every  group  of 
obscure  subjective  symptoms,  however  remotely  referable  to  tlie  spine, 
needs  no  mention. 

The  symptoms  are  practically  those  of  the  acute  form  much  reduced 
in  intensity,  and  are  dependent  upon  similar  causes.  Pain  in  the  back 
predominates,  and  spasm  is  insignificant  or  absent.  The  radiating  neu- 
ralgic pains  are  especially  pronounced,  and  paresthesise  arc  prominent 
Their  distribution  depends  upon  the  nerve-roots  involved  and  tlie  loca- 
tion of  the  inflammation,  which  is  much  more  circumscribed  than  in  the 
acute  form.  The  late  manifestations  are  those  due  to  neuritis  originat- 
ing in  the  roots,  and  myelitic  symptoms  are  comparatively  infrequent 

The  anatomy  of  the  disease  is  very  little  known,  as  opportunity  for 
post-mortem  examination  rarely  occurs,  but  more  or  less  extensive  fibrous 
thickening,  or  adhesions  between  the  pia  and  dura  which  constrict  the 
nerve-roots,  may  be  found,  and  may  girdle  the  cord.  Degeneration  of 
the  spinal  nerves  traversing  the  lesion  is  not  rare,  and  this  accounts  for 
*  the  herpetic  and  other  cutaneous  symptoms  which  are  occasionally  noted. 

The  progrnosis  will  be  guided  mainly  by  the  effect  of  treatment,  but 
a  complete  recovery  is  very  rare.  Each  case  must  be  carefully  estimated 
by  itself. 

The  treatment  in  syphilitic  cases  consists  in  the  heroic  management 
of  that  disease,  and  iodids  and  mercury  in  small  doses  are  also  the  most 
efficient  drugs  in  non-luetic  cases.  General  measures  are  of  ser\nce,  and 
persistent  counterirritation  over  the  spine,  preferably  by  Paquelin's 
cautery,  is  the  most  valuable  local  measure.  Sometimes  rest  in  bed 
and  the  ice-bag  to  the  spine  are  of  distinct  value.  Sedatives  and 
analgesics  are  often  required. 

Spinal  Meningeal  Hemorrhage. — Spinal  meningeal  hemorrhage 
is  either  extradural^  in  the  vertebral  canal,  or  subduraly  within  the  dural 
sheath.  It  is  frequently  associated  with  intracranial  hemorrhage  and 
with  hemorrhage  into  tlie  substance  of  the  cord,  but  also  occurs  inde- 
pendently. 

Etiologry. — Meningeal  hemorrhage  occurs  frequently  at  birth  in 
protractetl  and  difficult  labors,  and  is  then  almost  invariably  associated 
with  extensive  hcniorrliage  within  the  skull.  It  lias  been  considered 
under  the  cerebral  palsies  of  childhood.  SiK)ntaneous  hemorrhage  is 
very  rare,  but  occurs  in  adult  life  at  all  ages.  Disease  of  the  meningeal 
vessels  is  sometimes  the  immediate  cause,  but  in  the  great  majority  of 
cases  it  is  induced  by  traumatism.     It  may  be  caused  by  direct  blows 
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or  falls  upon  the  back,  shock  communicated  through  the  lower  limbs, 
vertebral  fractures  and  dislocations,  penetrating  wounds  and  even  by 
severe  muscular  spasm,  as  in  tetanus,  convulsions,  and  violent  chorea. 
No  doubt  syphilis,  arteriosclerosis,  purpura,  scur\y,  and  other  hemor- 
rhagic states  favor  it  The  blood  sometimes  comes  from  a  thoracic  aneur- 
ysm which  has  eroded  the  vertebrsB  and  ruptured  into  the  spinal  canal  or 
dura,  or  from  one  situated  on  the  vertebral  or  basilar  arteries.  Hem- 
orrhage into  the  cerebral  meninges  may  find  its  way  below  the  foramen 
magnum,  and  in  the  same  way  a  spinal  hemorrhage  may  invade  the 
cranium. 

Morbid  Anatomy. — In  extradural  cases  the  clot  usually  originates 
from  the  rich  plexuses  of  veins  that  line  the  vertebral  canal.  It  may 
be  of  considerable  size  and  extend  through  the  intervertebral  foramina. 
The  most  common  location  is  in  the  cervical  region.  The .  dura  is 
stained  and  infiltrated,  and  the  cord  may  exceptionally  be  compressed. 
Efiusions  of  blood  tcithin  the  dura  vary  much  in  size.  The  blood  usu- 
ally comes  from  the  pial  vessels,  and  consequently,  as  a  rule,  involves 
the  cord.  Complete  flooding  of  the  dural  sheath  is  almost  always  due 
to  intracranial  hemorrhage  or  rupture  of  an  aneurj^sm.  A  small  hemor- 
rhage tends  to  remain  localized  and  to  surround  the  cord  at  the  original 
point  It  discolors  and  compresses  the  cord  and  after  a  few  days  pro- 
duces inflammatory  changes  in  the  meninges.  In  the  same  way  an 
annular  myelitis  may  be  induced. 

Symptoms. — ^The  symptoms  are  practically  the  same  in  both  extra- 
and  subdural  hemorrhage.  The  onset  is  ordinarily  abrupt  and  the  early 
symptoms  dcj)end  upon  irritation  of  the  meninges  and  nerve-roots. 
There  is  great  pain  in  the  back,  which  oft^n  radiates  along  the  impli- 
cated ner\'es,  girdling  the  body  or  running  down  the  extremities.  Tin- 
gling and  formication  are  complained  of,  and  paralytic  symptoms  below 
the  level  of  the  lesion,  loss  of  power,  and  diminished  sensation  are  induced. 
Bladder  and  bowel  symptoms  shortly  appear.  There  is  onlinarily  some 
spinal  rigidity,  which  may  develop  into  opisthotonos,  and  convulsions  are 
not  infrequent  Symptoms  are  gradually  developed  unless  the  hemorrhage 
is  due  to  severe  traumatism  or  to  flooding  of  the  vertebral  canal  by  the 
nipture  of  an  aneurj^sm.  In  cnishing  injuries,  spinal  fractures,  and 
dislocations  the  cord  is  almost  invarial)ly  injured,  and  hemorrhage,  if 
present,  adds  very  little  to  the  symptoms.  From  the  onset  to  the  full 
development  of  the  paralytic  features  from  one  or  two  to  forty-eight 
hours,  or  even  more,  may  be  required.  The  symptoms,  therefore, 
greatly  resemble  those  of  spinal  meningitis,  which  usually  is  added 
after  a  few  days,  and  its  invasion  is  often  marked  by  a  distinct  aggrava- 
tion of  all  the  symptoms. 

Cerebral  symptoms  are  only  present  when  the  cranial  contents  are 
simultaneously  affected.  Death  is  likely  to  occur  early  when  the  symp- 
toms have  reached  their  height,  or  during  the  seeondarj'  meningitis. 

Diagrnosis. — In  cases  of  insidious  onset  without  definite  symptoms, 
the  diagnosis  at  best  can  be  but  conjectural.  When  hemorrhage  follows 
traumatism,  the  distinguishing  trait  is  a  gradual  development  of  the 
symptoms  within  a  few  hours.     Injuries  that  affect  the  cord-substance 
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produce  instantaneous  loss  of  function,  but  a  meningeal  hemorrhage 
may  be,  and  often  is,  associated  with  hemorrhage  into  the  cord.  Jacobi 
has  also  obtained  blood  by  sj)inal  puncture  in  two  cases  of  injurj*^  of  tlie 
spine.  ^  From  meningitis  the  chief  distinction  is  the  much  more  rapid 
development  in  hemorrhage  and  the  history  of  a  competent  cause.  The 
localizing  diugnoHia  is  taken  up  in  subsequent  chapters,  to  which  tlie 
reader  is  now  referred. 

Prognosis. — The  outlook  is  always  most  serious.  As  the  paralytic 
features  develop,  there  is  a  likelihood  of  death  from  interference  with 
respiration  by  paralysis  of  the  chest-muscles.  The  intense  pain  and 
suffering  also  serve  to  exhaust  the  patient.  The  first  danger  being 
passed,  secondary  inflammation  is  likely  to  terminate  the  case  fatally. 
Hemorrhage  in  the  cervical  region  is,  of  course,  more  ominous  than 
when  situated  lower  down.  If  the  patient  survives  the  first  fortnight, 
improvement  may  be  confidently  expected,  and  this  may  practically  be 
complete,  though  some  disability  remains,  as  a  nile,  and  it  may  be  of  an 
extreme  degree. 

Treatment. — At  first  the  most  complete  rest  on  the  face  or  side  with 
the  spine  elevated  should  be  secured.  An  ice-bag  to  the  back  is  a  valu- 
able measure  if  persistently  and  thoroughly  used.  Venesection  to  lower 
the  blood-pressure  has  been  used,  but  will  not  find  many  brave  enough 
to  employ  it  Local  wet  cups  with  free  flow  of  blood  have  also  been 
employcn,  but  are  of  doubtful  value.  Remedies  that  increase  the  coagu- 
lability of  the  bl(x>(l  may  be  exhibited,  but  ordinarily  the  flow  of  blood 
is  of  but  a  few  moments'  duration,  and  no  time  is  given  for  their  action. 
If  the  diagnosis  is  fairly  certain,  the  spinal  canal  should  be  aseptically 
opened  and  the  dural  sheath  also  incised.  The  o[)eration  as  now  done 
adds  nothing  to  the  gravity  of  the  case,  and  lias  enabled  the  surgeon  to 
remove  clots  with  the  best  results.  Th(»  secondary'  meningitis  and  the 
sequential  palsies  are  to  be  treated  on  their  own  ihdit^tions. 


CHAPTER   11. 

INJURIES  AND  DISEASES  OF  SPINAL  NERVES* 

The  spinal  nerves,  unlike  the  cranial  group,  are  both  motor  and 
sensory.  In  addition  they  contani  the  vasomotor  supply,  and  through 
them  is  exerted  the  trophic  influence  of  the  spinal  centers  over  tlie 
peripheral  a|)paratus.  Their  injury  or  disease  is,  therefore,  marked  by 
perversion  or  abolition  of  these  functions,  and  gives  rise  to  groups  of 
symptoms  anatomically  coextensive  with  the  distribution  of  the  particu- 
lar ner\'e  or  nerves  involved.  We  should  bear  in  mind  that  the  fibers 
making  up  a  nerve-trunk  are  cellular  element^, — pn)longations  from 
cell-bodies,  of  which  they  form  an  integral  and  functionally  essential 
part.  When  we  injure  a  motor  fiber  in  a  nerve-trunk,  wc  injure  a 
motor  cell.  In  other  words,  we  injure  the  lower  motor  neuron.  We  will 
first  consider  nerve  injuries  and  diseases  in  a  general  way,  and  then  the 
particular  conditions  which  pertain  to  such  states  in  special  nerves. 
»  "Araer.  Jour.  Med.  Sciences,**  Oct.,  1900. 
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Division  of  Nerves. — Spinal  nerves  are  frequently  divkkHl  by 
incised  and  bullet  wonuds,  t^oinetinies  by  crushing  accidents,  by  simple 
and  comiionnd  fractures,  and  niivly  by  diskK^jxtiiius.  Causes  acting 
more  slowly  may  cuil  tti  tbc  dc^.^t ruction  of  a  nerve,  but  u  neuritis  or 
depaienition  is  usually,  if  not  always,  tirst  induced.  After  a  nerve  is 
dividetl  tbe  pcriphend  jKyrtion  degenerates^  and  tljc  process  is  called 
secondary  det/enm'atioiK 

The  ininiciiiute  symptomsi  are  loss  of  motion,  sensation,  and  muscular 
reflexes  in  the  ilistribution  of  the  nerve.  Shortly  afterward,  within 
forty-citrht     hours,    the    nniscles 

supplied    by    tbe    injured    nerve  /vi 

lase  their  tonicity  and  then  pro- 
gressively waste,  Yasoinotor  par- 
alysis appeal's  and  trophic  dis- 
turliiiinces  in  the  cutaueous  area 
of  distribution  are  nuirkcd  by  a 
thill,  8biny  skin,  with  atriipliic 
hairs,  nails,  and  iitlier  eiiitlielial 
struetun's.  There  is  also  a  low- 
ered vitid  resistance  to  infei'tion, 
and  healing  pr<M^cSvSes  are  slow 
and  faulty.  Even  tbe  joints  i\ve 
i*t>melinjes  affcctetl,  ancl  bony 
growth  in  the  yonng  is  retarded 
Electrical  stinndatiou  thrtiugb 
the  nerve  fails  cnrn]ilctely.  The 
nius4'les  lose  tbe'ir  resp<>usiveuess 
to  fanulism,  and  tlic  increasi'd 
galvanic  irritability  which  at  first 
appears  gradually  subsides  and  is 
finally  lost.  The  electneal  changes 
constituting  the  nruikm  of  dtgeit- 
trft/io  li  a  re  ni  o  re  I  *i  1 1 1  y  *  le  se  r  i  l>ed  in 
Part  1,  page  46.  In  tlie  extremi- 
ties the  nua|>jw»Si<l  antagonist  mus- 
cles then  draw  tlie  joints  into 
fixed,  rigid  [K»sitiiMis.  Muscukir 
contractu  res  ilevelop  and  still  fur- 
ther tend  to  deform  the  part. 

The  hktoUHjkftl  chmufeH  that  take  pi  nee  in  tbe  dl^df  podlons  iif  the 
dividi*<!  nerve  are  as  ibll^nvs  :  Tbe  niu-h-i  of  the  iuti-nuKlal  ncrvc-<'elLs 
swell,  and  their  ]jr<»toplasm  Ijewnies  increiist^l  in  t|U;intity,  but  ehauged 
in  charaeter,  as  it  no  longer  stains  so  actively  i\>  m  lu^nlth.  The  nuclei 
also  become  seguientCHl,  and  with  the  increase  in  prot<j]ilasm  encroach 
upon  the  myelin  and  <lis])lnee  it.  The  nerve-fiber  then  shoAvs  an 
irregular  beading  of  tlie  myelin,  and  at  the  points  of  greatest  eonstrio- 
tjon  the  myelin  finally  separates  transversely,  and  tlu*  axis-cylinder 
is  dividtsl  at  the  saiuc  time  ami  in  the  siune  way.  This  process  tsikes 
place  uniformly  throughout  the  length  of  the  divided  nc^rve  l>elow  the 


^  B  c 

Fiff.  1^2.— Nerve  niViulif  in  |>en|ili«'rnl  imtWmi  *>t 
a  (livhietl  ijcrve— A,  twttdayH  tuficr  i»ecilriti  ;  H,  fiKir 
tlay^  ulicr  rteelioii;  C^  uif^bL  4aya  Afl*?r  -sisction.  1, 
S>>eaUi  of  Schwanu;  i,  myi'llii ;  5,  Duelij^i;  4,  prolo- 
phiMu  (HauTJer). 
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lesion.  The  segmented  myelin  becomes  more  and  more  aqueous^  escapes 
in  part  through  its  sheath,  and  is  absorbed.  The  nuclei  cease  prolifera- 
tion, and  the  nerve-fiber  is  left  a  mere  connective-tissue  filament,  except 
at  irregular  intervals, where  remaining  globules  of  myelin  may  distend  it 

The  segmentation  of  the  myelin  in  man  reaches  the  point  of  complete 
division  and  consequent  rupture  of  the  axis-cylinder  at  about  the  end 
of  the  third  day  after  nerve-division.  At  this  time  electrical  conduc- 
tion or  excitability  in  the  nerve  is  also  lost  and  muscular  tonus  is 
destroyed.  The  entire  process  of  degeneration  after  nerve-division  may 
be  completed  within  three  weeks. 

Above  the  jwint  of  division  the  ceittral  dump  degenerates  for  about 
a  third  of  an  inch  only,  but  there  is  reason  to  believe  that  the  cell-body 
is  also  disturbed  (Marinesco). 

The  muscles  supplied  by  a  divided  motor  nerve  are  deprived  of  the 
trophic  influence  of  the  spinal  center  as  soon  as  division  takes  place,  and 
the  axis-cylinder  below  the  lesion  is  equally  deprived  of  the  trophic 
sup{)ort  of  the  cell-body.  The  sarcode  elements  waste.  The  cross  stria- 
tions  become  less  well  marked  and  are  closer  together ;  the  muscle-fibers 
become  narrowed,  cloudy,  granular,  and  sometimes  fatty.  There  is  pro- 
liferation of  the  connective-tissue  elements  of  the  muscles,  which  further 
strangulates  the  muscle-cells,  and  eventually  a  condition  of  fibrosis  or 
cirrhosis  is  develo|)ed.  This  has  a  natural  tendency  to  contract  and 
shorten,  and  explains  the  fibrous,  tense,  cord-like  structures  and  deform- 
ities found  in  such  cases  of  long  standing. 

The  electrical  changes  that  occur  in  the  muscle  are  also  described  in 
Part  I,  page  46.  Faradic  muscular  contractions  are  lost  within  a  few 
days,  hut  at  first,  for  about  a  week,  the  musc^les  react  to  galvanism  even 
more  freely  than  in  health  ;  then  the  galvanic  excitability  of  the  muscle 
is  diminished  and  disap])ears. 

When  the  ends  of  a  divided  ner\'e  are  brought  together  under  proper 
conditions  for  healing,  regeneration  may  occur  in  the  jieripheral  portion 
even  when  degeneration  is  complete  and  of  long  standing.  Bowlby  has 
noted  one  case  of  regeneration  afler  fourteen  years'  division.  In  nerves 
freshly  divided  and  at  once  united,  the  functions  of  the  nerve  are 
restore<l  in  a  few  days  or  weeks.  After  degeneration  has  bwn  estab- 
lished regeneration  is  a  slow  process,  requiring  from  two  months  to 
several  years,  depending  upon  tlie  condition  of  the  jKTipheral  segment  and 
the  surgical  features  of  the  given  case.  According  to  Tizzoni,  Kennedy, 
Bethe,  Ballanct*,  and  Stewart,^  regeneration  in  a  divided  nerve  is  depen- 
dent upon  proliferation  of  the  neurilemma  cdls.  At  the  end  of  three  weeks 
spider-like  neuroblasts  are  seen  sending  out  beaded  axis-cylinder  processes 
in  both  directions  from  opposite  |>ol(\s,  which  at  the  end  of  the  fourth  week 
may  overlap  and  anastomose.  A  new  medullary  sheath  appears  about  the 
eleventh  week.  Neither  axis-cylinder  nor  medullary  sheath  attains  full 
maturity  unless  the  distal  sc^gment  is  joiiuil  to  the  proximal  nerve-stump. 
Nonmyelinated  nerves,  as,  for  instance,  cerebral  conduction  tract*,  do  not 
regenerate,  lacking  the  necessary  cellular  elements  required  for  that  pro- 
cess. The  muscles  in  turn  regenerate,  and  slight  volitional  motion  returns 
before  electrical  responses  can  be  obtained  with  the  usual  tests.     These 

-  MacmiUan  &  Co.,  1901. 
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appear^  as  a  nile,  shortly  after  voluntary  power  is  manifested,  and  while  it 
is  still  ven'  slight.  Sensory  conduction  is  usually  restored  l)efore  mus- 
cular action.     The  muscle  reflexes  are  the  last  to  reappear. 

It  need  scarcely  be  added  that  the  only  treatment  for  a  divided  nerve 
is  surgical  suture.  Whenever  the  distal  extremity  can  be  aseptically 
united  to  the  central  end,  and  in  proportion  as  it  is  done  promptly  after 
the  division,  the  prospects  for  a  return  of  function  are  good.  In  cased 
marked  by  degeneration,  electrical  stimulation  should  l)e  early  and  per- 
sistently employed,  even  if  no  motor  response  is  obtained.  In  cases  of 
long  standing  and  in  instances  where  it  is  impossible  to  effect  nerve 
8Uture,  the  implantation  of  the  distal  segment  into  a  neighboring  nerv^e 
of  similar  function  is  fre([uently  followed  by  a  return  of  functional  and 
volitional  control. 

ITearitis. — Peripheral  nerves  are  subject  to  inflammatory  action  of 
every  grade  of  severity,  arising  from  an  extraordinary  number  of  causes. 
Many  toxic  conditions  and  cachexia?  cause  widely  distributed  and 
usually  bilateral  symptoms,  due  to  degenerative  states  in  the  peri- 
pheral nervous  apparatus,  producing  a  so-called  multiple  neuritis,  the 
consideration  of  which  is  reserved  for  a  separate  chapter.  We  have 
here  to  deal  with  a  nerve  inflammation  or  degeneration  arising  from 
local  causes.  The  particular  cause,  however,  may  be  the  topical  feature 
of  a  systemic  diseases  as  when  a  nerve  is  involvinl  in  a  syphilitic  tumor 
or  a  gouty,  nodular  thickening.  Consequently  the  lesion  in  question  is 
confined  to  one  ner\'e  or  to  several  that  are  anatomically  related. 

Etiologry- — Slight  compression  or  contusion  may  cause  temporary  or 
persisting  disturbance  in  the  function  of  nerve-trunks, — a  fact  made 
familiar  by  knocking  or  pressing  uyK>n  the  ulnar  at  the  elbow  or  by 
pressing  on  the  sciatic  in  sitting.  If  the  compression  or  contusion  is  of 
sufficient  severity,  the  nerve  may  be  an  indefinite  time  in  recovering,  and 
long-con  tin  uwl  pressure  or  extreme  contusicm  may,  like  actual  division, 
induce  a  complete  degeneration.  Dislocations,  fractures,  the  formation  of 
callus,  violent  muscular  contractions,  strains,  cramped  positions  or  con- 
tinued pressure  in  sleep,  coma,  surgical  anesthesia  and  extreme  prostration, 
pressure  from  the  continue<l  use  of  surgical  appliances,  crutches,  trusses, 
and  constricting  shoes  or  garments  are  among  such  causes.  A  ner\'e 
may  he  irounded  or  infected  in  surgical  and  accidental  ways,  and  by  the 
hypoilemiatic  needle.  It  may  be  inraded  by  extension  from  a  neighboring 
inflammation,  as  in  arthritis,  pleurisy,  meningitis,  bedsores,  abscesses, 
or  any  other  inflammatory'  focus.  Exposure  to  cold  is  esi^ecially  active, 
as  in  the  facial  ner\'e  and  others  that  are  superficial  or  contained  in 
rigid  canals  and  passages.  New  groirths,  like  can(»er  and  gumma,  and 
infiltrations  in  leukocythemia,  cancer,  leprosy,  and  syphilis  may  cause 
a  neuritis. 

There  are  also  a  number  of  predisjyosiny  causes,  some  of  which  are 
active  in  the  etiology  of  multiple  neuritis.  Here  may  he  enumerated 
gTMit,  rheumatism,  diabetes,  ex|K)sure  to  cold,  alcohol,  lead,  and  cachexisB 
generally.  In  such  conditions  an  exciting  t^use  acts  more  readily  and 
rejmir  takes  place  more  tanlily. 

Morbid  Anatomy. — The  anatomical  changes  in  a  neuritis  vary 
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according  to  the  intensity  of  the  process  and  the  particular  elements 
in  tho  nerve-tnmk  that  are  most  affected.  When  the  nerve-fibers  are 
mainly  involved,  we  speak  of  a  pareiichymaimis  nennlis.  This  form  is 
rarely  sewndary  to  a  local  injury,  but  sometimes  so  arises.  It  is  the 
common  form  in  the  multiple  neuritis  of  systemic  states.  When  the 
fibrous  structure  of  the  nerve-trunk  is  most  affected,  the  neuritis  is 
called  adventitious.  In  the  case  of  inflammatory  exttmsion  from  adjoin- 
ing structures  the  sheath  or  surface  of  the  nerve  is  usually  first  involved, 
and  the  condition  is  then  distinguished  as  a  perineuritis. 

An  acutely  inflamed  nerve  looks  reddened  and  presents  increased 
vascularity.  There  is  sometimes  distinct  edema,  or  a  jelly-like  infiltra- 
tion of  the  sheath  and  adventitia  may  be  seen.  This  is  ordinarily  con- 
fined to  a  limited  extent  of  the  nerve,  or  may  be  seen  at  numerous 
points.  It  is  particularly  likely  to  be  present  where  the  nerve  is  super- 
ficially placed  over  firm  structures,  as  where  a  nerve  passes  over  bony 
prominences  or  is  tightly  enveloped  in  fascial  or  bony  tissues.  From 
pressure  or  irritation  thus  arising,  changes  of  corresponding  degree  take 
place  in  the  nerve-fibrils.  When  the  neuritis  or  even  the  contusion  is 
sufficiently  severe  to  disrupt  the  myelin  for  a  few  hours,  we  have  a 
descending  degeneration  below  the  lesion,  which  then  presents  the  morbid 
appearances  described  in  nerves  after  complete  division.  In  the  case 
of  neuritis,  however,  it  is  common  for  some  fibers  to  escape,  and  to  api)ear 
practically  normal  in  the  cross-section  of  the  degenerated  nerve. 

As  a  rule,  the  inflammatory  and  degenerative  procjess  is  confined  to 
the  injured  [wrtion  of  the  nerve  and  the  parts  beyond,  but  occasionally, 
and  then  usually  in  the  case  of  infected  wounds,  tlie  neuritis  extends  uj)- 
ward,  and  if  it  reaches  the  ])lexus  of  origin  may  there  involve  other 
nerve-trunks  related  to  it.  This  ascending  form  is  sometimes  called 
neuritis  migrans.  In  cases  of  long  standing  the  adventitia  is  increased 
and  a  fibrous  thickening  of  the  nerve  may  result,  which  persists  even 
aftcT  restitution  of  function  has  taken  place.  In  unrecovered  cases  the 
degenerated  nerve  may  be  reduccnl  to  a  mere  fibrous  filament 

Infiltration  in  syphilis  and  cancer  is  identical  with  these  processes 
elsewhere,  and  may  cause  distinct  tumors  in  or  on  the  nerves.  In 
leukocythemia  and  leprosy  there  is  merely  an  infiltration,  which  in 
the  latter  may  (M)ntain  the  characteristic  bacilli.  Perhaps  the  same 
may  be  true  in  neuritis  arising  from  tubercular  ulcerative  lesions. 

Symptoms. — The  symptoms  of  neuritis  vary  greatly.  They  may  he 
mainly  those  of  irriiaiion  or  those  of  (Icstruetion  of  the  conducting  func- 
tions of  the  nerve-fibrils.  Ordinarily  both  are  present.  Local  condi- 
tions at  the  point  of  original  nerve  injury,  such  as  swelling,  contusion,  or 
laceration,  may  be  added.  The  onset  is  ordinarily  abrupt,  in  the  case  of 
traumatism  instantaneous.  When  the  nerve  is  insidiously  invaded  the 
symptoms  develop  with  corresjwnding  slowness.  The  sensory  disturb^ 
ances  are  usually  the  most  [)r()minent  at  first.  All  varieties  of  paresthe- 
sia are  complained  of:  Formication,  numbness,  tingling,  burning,  heavi- 
ness, deadness,  coldness,  etc.  There  is  considerable  pain  in  severe  cases 
at  the  site  of  inflammation,  and  in  the  muscles  and  skin  to  which  the 
nerve  is  distributed.     The  oerve-trunk  and  the  supplied  muscles  are 
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Us=iially  tender  tm  prej^8ure.  The  nen'o  tender iiess  is  partienlarly  promi- 
nent where  the  trunk  is  ripdiy  lield  by  tihrous  tissues  or  parses  over 
bone??.  The  nerve  may  .sunnetirnes  be  palpably  enlargeib  Pre^^sure 
upon  it  by  nmsenlur  aetion  miiy  also  elirit  tendt*rnes8  and  inerease  the 
jmin.  The  eutanrons  area  of  its  <listributi<*n  presents  hyperesthesia  or 
diminishtHl  ,sensitivciiess,  or  Iwitlu  iHivn  there  is  a  fi'elin^  of  piintul 
sensitiveness  when  tactile  f>c-rt^eption  iri  aetnally  bhiiitetL  After  de^^en- 
eration  starts  in  tlie  nerve,  nnesthesia  it?  present  in  the  skin  supjtlied  by 
the  nerve,  tlu»u^rli  irntattoii  at  tlie  site  ttf  ringinal  k'sion  may  still  Irad 
to  eomplaints  of  pt^riplieral  pain»  eonstitnting  atttt^tltiffiti  doionmi.  yUe 
strikinj^  leatnri'  of  all  tliese  8enst>ry  <listnrbanees  is  their  ec>nstaney 
and  uniformity  in  a  given  case.  Stabbing  ]iain.s  and  mimientary  |xires- 
the.'iia  are  wanting.  As  the  inflammation  progresses  the  eonduetivity  of 
the  nerve  deereu>i-s,  liypiTesllicsia  bt-eoi ut's  anrsllivsia,  and  panels  passes 
into  jxiralysis.  The  anatttuural  distribution  of  thu  sonsory  fraturt's  is 
very  im|Mirtant,  Oftrn  it  iini  lie  mapp*  d  not  with  the  greatest  pre-- 
cision^  but  at  first  usually  the  margin  of  the  area  of  disturbed  sensation 
is  not  6(j  sharply  detiut'<l  and  the  entire  limb  may  be  painful  anti  sensi- 
tive. 

The  jHirahjih*  mftM'lr^  are  tht^^^e  wlii<"li  are  su|)plii*d  liy  the*  givrn 
ner%'e.  OpjM*sing  mnsflt's  njay  laek  i'orre  from  tin-  loss  oi"  proprr  bul- 
aiice,  or  their  use  may  l>e  inhiliited  by  jKiin.  Delieate  finger-motiiins 
are  reiideiiHl  elunisy  by  tlit*  sensory  <Hsturbauee  or  the  loss  of  piwer, 
or  by  Iwith  emnbinod. 

If  the  li'sion  Ite  suflieirntly  severe  to  s(t  u[>  deg(  iienttive  ehanges  in 
the  nerve,  we  find  tht--  trophk  losses  in  the  skin  and  muscles  deseribed 
under  Division  of  Xerves,  ^Kige  279.  These  may  \h\  and  otlen  are,  present 
in  a  m<Kli<i«*d  dtgr»r  wIji-u  nmtcjr  and  sous<ht  funi-tions  ai^  not  eom- 
pletely  gone.  In  all  tn»M^s  of  lung  staudiiig  they  are  sure  to  appear. 
With  them  go  the  various  otlier  sym}>toms  alnady  deseribed  :  the  fms  of 
mttiS(*k'  reflcjci'iif  the  vhvt  rival  vhunifcx  of  irritatiuii,  drgenenitioTj  or  t  lest  ruc- 
tion, and  the  development  of  eontraetnres.  In  eomplete  division  of 
neni'S  the  nidntionai  dt<tttrbance  is  usually  a  simple  atrojihy,  init  in 
neuritis  tliert*  is  a  wider  range  of  dystrophie  eonditious.  These  are 
most  marked  in  the  hands  and  feet  and  most  appnrent  in  tlie  dennal 
structures,  though  the  nmseular  wasting  is  suffieiently  apparent  and  often 
mast  striking.  In  some  ek\^>  there  is  mueli  ol>seuring  ed(ina»  due  to  the 
laek  of  vascular  tuid  mnseular  tone.  In  tliese  eases  and  in  those  in 
wbieh  rethiessand  profuse  ]M*rspiration  are  presi-nt,  the  dermal  epithelium 
and  the  hairs  and  nails  ciften  take  on  an  exeessive  growth.  As  a  rule, 
tlie  nails  beeome  roughened,  s«\ly,  and  strfitigly  enr\'ed.  The  cushions 
at  the  ti[>s  of  the  lingiTs  waste  and  the  nails  may  eurve  over  toward 
the  palmar  surface?,  like  rlnws.  About  the  l>ase  of  the  nails  tln^  skin  is 
often  thin,  g!az€*d,  and  red,  and  tlie  entire  digit  may  be  redurctl  to  a 
tapering,  stiek-like  appendage,  elosely  covered  with  atrophie  skin,  wbieh 
no  Icmger  shows  the  natuml  folds  and  wrinkles  al>out  the  artieulatious. 
Abnk*it»ns  do  mit  heal  readily.  Ilerjietie  eruptions  an^  likely  to  apjM^ar, 
and  dtM^p  ule<'nition  mny  folhnv  unless  unusual  eare  lie  exercised  to  pre- 
vent irritation  and  inft.^ii*nu     In  some  eases  the  nails  are  Ciist  oiil 
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From  inaction  and  the  tendency  to  contracture  in  atrophied  musclee 
and  their  nnnpposed  antagonists,  the  range  of  joint-motion  in  chronic 
cases  is  usually  diminished.  Trophic  disturbances  in  the  joints  are  also 
encountered,  with  the  formation  of  adhesions,  and  false  ankylosis.  In 
rare  cases  joint-effusion  and  other  neurotic  aiihropaihiea  have  been  seen. 

Should  the  neuritis  ascend  to  the  plexus  and  implicate  other  nerves, 
similar  couditions  are  induced  in  their  peripheral  parts. 

Diaernosis. — The  diagnosis  of  a  neuritis  presents  usually  but  little 
trouble.  If  the  dysesthesia  be  confined  to  the  anatomical  limits  of  a 
given  nerve  or  group  of  nerves,  and  the  muscular  disability  is  limited 
to  the  muscles  innervated  by  the  same  nerve,  the  conclusion  is  obvious. 
Too  much  importance  can  not  be  given  to  tlie  study  of  the  cutaneous  dis- 
tribution of  the  sensory  disturbance.  If  this  area  corresponds  with  that 
of  any  special  nerve  (see  Figs.  15  and  16),  suspicion  of  a  neuritis  or 
nerve  injury  should  be  at  once  aroused.  If  the  corresponding  reflexes  are 
gone,  or  in  slight  and  rare  instances  are  even  exaggerated,  and  if  the 
degenerative  or  irritative  electrical  responses  are  present,  the  suspicion 
is  confirmed.  Sensitiveness  of  the  paralytic  muscles  and  of  the  suj)- 
plying  nerve-trunk  are  also  important  indications,  and  occasionally  the 
thickened  nerve  can  be  felt.  A  wound  or  contusion  over  the  nerve  is 
of  capital  significance.  The  question  often  arises  in  traumatic  cases  as 
to  whether  the  nerve  has  been  completely  divided.  If  the  reaction  of 
degeneration  is  present  three  or  four  wx»eks  after  the  injur}',  the  nerve  is 
not  totally  divided.  In  the  case  of  division  no  electrical  resj^nses  are 
obtainable  after  a  month.  Many  crises  of  neuralgia  are  confounded 
with  neuritis.  The  distinction  dejwnds  mainly  on  the  darting,  fleeting, 
changing  character  of  neuralgic  pains  and  the  presence  of  the  ])ainful 
ix)ints  of  Valleix.  Muscular  wasting  or  electrical  changes  and  altered 
reflexes  demonstrate  a  neuritis. 

ProernosiB. — ^The  course  of  a  neuritis  deiwnds  ujwn  its  cause  and 
the  amount  of  damage  done  the  axis-cylinders  of  the  nerve.  The  gen- 
eral tendency  is  to  restoration  of  healthy  function  as  soon  as  the  cause 
is  removed.  A  slight  neuritis  may  jjass  away  within  two  or  three  weeks, 
but  if  the  lesion  has  resulted  in  degeneratit)n  of  the  ner\'e,  months  will 
be  required  for  the  regenerative  process.  The  faradic  muscle  responses 
afford  a  good  basis  for  estimating  the  probable  duration  of  a  case.  If 
the  muscles  contract  fairly  to  a  moderate  cnirrent  two  weeks  after  an 
acute  attack,  the  disetise  will  probably  not  last  over  a  month  or  two.  If 
they  do  not  resjxmd  to  a  strong  faradic  shock,  six  to  nine  months  will 
be  requir(^d.  In  long-standing  ciises  the  persistence  or  reappearance  of 
faradic  excitability  is  a  favorable  sign  for  complete  recovery.  On  an 
average,  traumatic  cases  do  better  than  those  arising  from  extending  in- 
flammations, esj)ecially  if  they  are  of  a  septic  character.  Should  there 
appear  an  upward  extension  of  the  neuritis  the  outlook  is  less  favorable. 
The  presence  of  any  j)redisposing  cause  also  diminishes  the  prospect  of 
early  recovery,  and  when  the  neuritis  is  due  to  a  new  growth  the  prog- 
nosis is  unfavorable  except  in  syphilitic  cases. 

Treatment  is  naturally  first  directed  to  any  discoverable  cause,  and  the 
predisposing  conditions  must  not  be  neglected.     Gout,  rheumatism,  lead 
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infection,  nephritis,  diabetes,  tuberculosis,  the  use  of  alcohol,  the  presence 
of  anemia,  malaria,  or  any  cachexia  must  be  corrected  as  far  as  possible,  and 
the  general  physical  health  brought  to  its  best  level.  Wounds,  septic  in- 
flammations, and  new  growths  require  surgical  intervention.  Pressure  by 
crutches,  clothing,  and  surgical  appliances  must  be  discontinued.  Pain  is 
ordinarily  the  most  pressing  complaint.  It  must  be  controlled  as  far  as 
possible  by  securing  complete  rest,  in  severe  cases  by  immobilizing  the 
parts.  Muscular  action,  rude  massage,  and  vigorous  electrical  stimulation 
produce  pain,  work  harm,  and  should  be  avoided.  On  the  other  hand, 
gentle  passive  movements  and  muscle  kneadings  that  do  not  cause  dis- 
comfort, repeated  daily  or  twice  daily,  are  of  distinct  service  in  main- 
taining the  nutrition  of  the  parts  that  are  temporarily  deprived  of 
their  proper  innervation.  To  this  end  the  employment  of  electricity 
should  be  instituted,  if  possible  from  the  first  day.  Ordinarily  the  gal- 
vanic current  should  be  used,  as  it  is  least  painful  and  most  active. 
Only  slight  muscular  contractions  should  be  produced,  and  fatiguing 
the  muscles  must  be  avoided.  If  the  faradic  coil  can  be  used  without 
causing  jmin  and  the  muscles  respond  to  it,  there  is  no  objection  to  its 
use.  The  purpose  to  be  kept  in  view  is  to  maintain  the  responsiveness 
of  the  muscles  to  their  weakened  innervation,  or,  if  that  is  cut  off,  to 
maintain  them  in  the  best  possible  nutritional  and  responsive  state  for 
the  return  of  the  slightest  influence  of  the  spinal  cord  that  is  able  to 
first  reach  them  through  the  blocked  conduction  of  the  injured  nerve. 
These  local  measures  also  serve  to  overcome,  so  far  as  may  be,  the  vaso- 
motor and  trophic  disturbances  in  the  skin. 

The  use  of  anodynes  calls  for  mature  judgment.  They  should  be 
postponed  to  the  latest  moment,  as  in  cases  demanding  them  a  protracted 
attack  is  commonly  in  hand  and  the  danger  of  installing  a  drug  habit  is 
very  great.  Counterirritation  by  sinapism,  thermocautery,  or  small 
blisters  over  the  ner\'e  is  useful  in  the  early  stages  if  it  can  be  made 
reasonably  near  the  point  of  inflammation.  It  should  never  be  made 
in  the  cutaneous  areas  supplied  by  the  affected  nerve,  as  it  is  likely  to 
produce  uncontrollable  ulceration. 

In  chronic  cases  massage,  douching  with  hot  and  cold  water,  eleo- 
tricit\%  and  counterirritation  are  of  great  value.  Strjxhnin  in  large  doses 
and  hypodermatically  sometimes  is  of  use.  The  use  of  iodids  or  of  mer- 
cury is  of  questionable  utility'  unless  indicated  by  constitutional  conditions, 
though  mercurial  inunctions  along  the  course  of  the  nerve  have  seemed 
to  assist  in  some  refractory  cases.  Contractures  and  distorted  joints 
should  be  treated  orthopedically.  Muscles  that  are  wasted  and  weak- 
ened may  be  of  some  service  if  not  placed  at  complete  mechanical  dis- 
advantage by  flexed  joints  and  overacting,  strong  antagonists.  Dropped 
foot,  dropped  wrist,  flexed  knee,  and  flexed  hip  should  be  obviated  by 
early  and  persistent  attention,  by  massage,  and,  if  need  be,  by  splinte 
and  fixation  apparatus.  Secondary  contracture  sometimes  appears  in 
the  muscles  of  the  extremities  after  regeneration  of  nerves  injured  by 
neuritis,  just  as  it  does  in  the  face,  but  the  balance  is  less  delicate  and 
distortion  does  not  result  so  readily. 

Nerve-tumors. — Spinal    and    cranial    nerves    may    present    new 
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growths  of  various  sorts.  In  one  group  may  be  included  those 
neoplasms  which  are  common  to  all  tissues,  such  as  fibroma,  myxoma, 
sarcoma,  tubercle,  syphiloma,  carcinoma,  etc.  To  another  we  should 
restrict  those  nerve-growths  made  up  largely  of  nerve-fibers  or  nerve- 
cells,  and  these  only  may  properly  f)e  called  venromaUi,  In  addition 
there  are  mix(»d  and  transition  forms.  In  the  first  group  the  tumors 
are  commonly  secondary  and  usually  single.  In  neuromata  the  tumors 
are  commonly  multiple  and  the  condition  is  often  hereditary  and  may 
be  congenital  or  may  follow  tnuunatisni. 

Of  neuromata  a  number  of  varieties  are  enctmntered  which  have 
received  descriptive  names.  Those  made  up  of  ganglion-like  cells  are 
called  yaiiglimi  or  c^UuUtr  neurovmUi,  When  the  nerve-fiber  elements 
are  present  the  term  Jibrilkir  neuroirui  is  used,  and  this  is  further  divided 
into  the  myelinic  and  amyelinie  sorts,  deiK»nding  upon  the  presence  or 
absence  of  the  myelin  constituent.  The  adjectives  termiiuiiy  central, 
peripheral^  multiple,  telungieetoid ,  and  cirsoid  are  merely  descriptive  of 
location  or  form. 

Certain  t^Tuiinal  neuromata  which  st^em  to  Ik»  greatly  enlarged 
Pacinian  bodies  constitute  very  painful  tubercles  under  the  skin,  and  to 
these  the  term  neuromata  dolorosa  has  been  applied  by  Virchow. 

The  multiple  neuromxda  constitute  an  imj)()rtant  group.  In  some 
cases  they  number  thousiuids,  and  vary  in  size  from  small  peas  to 
masses  as  large  as  a  fist.  They  are  located  in  three  general  w'ays  :  (1) 
They  may  appear  along  a  single  or  along  several  nerve-tninks  at  somewhat 
regular  intervals,  like  beads;  (2)  they  may  aj)pear  only  on  a  single 
nerve  and  its  branches,  and  (3)  they  may  invade  nearly  everj'  nerve 
in  the  body,  including  the  sym|>athetic.  In  subcutaneous  situations 
they  appear  like  vascular,  cirsoid  dilatations,  but  present  a  diflferent 
consistency  and  anatomical  position,  and  are  not  modified  by  pressure 
on  venous  or  arterial  channels.  Th(»y  are  most  frequently  acellular 
and  devoid  of  myelin.  While  they  may  be  sensitive  and  attended 
by  neuralgic  pains,  they  are  usually  unmarked  by  any  sensory  dis- 
turbance. As  above  indicated,  such  cases  are  sometimes  of  a  heredi- 
tary nature. 

Traumatic  neuromata  are  rather  common  and  their  frequency  after 
surgical  operations  has  given  rise  to  the  term  amputatif/n  neuroma,  A 
nerve  involved  in  scar-tissue  by  the  healing  process  is  likely  to  develop 
such  a  neuroma.  In  amputated  limbs  the  nerve-stumps  become  clubbed, 
and  upon  examination  there  is  found  an  increase  in  the  nerve-fibers  and 
axis-cylinders,  which  have  a  tendency  to  turn  uj)  and  twist  about  in  the 
small  tumor,  the  size  of  which  is  relative  to  that  of  the  nerve  on  which 
it  develops.  It  appears  to  be  but  the  thwarted  natural  effort  of  the 
central  portion  of  a  divided  nerve  to  extend  downward.  Such  trau- 
matic neuromata  are  often  exquisitely  sensitive  and  may  prevent  the 
use  of  artificial  limbs,  besides  causing  much  neuralgic  suffering. 

Neuromata  in  the  limited  sense  jof  the  term  are  benign  growths,  but 
occasionally  after  irritation  or  partial  surgical  removal  sarcomatous  con- 
ditions api)ear.  From  their  number,  and  rarely  from  their  position,  as 
within  the  vertebral  canal  or  cranium,  or  on  the  pneumogastric  nerve, 
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they  may  prove  fatal.  True  neuromata  are  often  associated  with  skin 
tumors  and  cutaneous  brownish  circumscribed  pigmentations.  Preble 
ami  Hektoen  ^  from  the  clinical  side  divide  cases  of  multiple  neuromata 
into  four  gmups  which  may  be  variously  combined  in  a  given  individual : 
(1)  tumors  of  the  skin,  (2)  tumors  of  the  nerves,  (3)  pigmentation  of  the 
skin,  (4)  functional  disturbances. 

Etiology. — In  traumatic  neuromata,  and  especially  the  amputation 
variety,  the  causation  is  readily  understood.  So  is  the  action  of  irritation 
resulting  in  a  fibrous  pn)liferation  which  may  strangle  the  nerve-fibrils, 
thrust  them  asunder,  or  locate  a  fibroid  thickening  on  or  within  the  nerve- 
sheath.  The  hereditary'  features  of  multiple  neuromata  do  not  explain  the 
initial  liability  to  this  affection.  They  also  appear  in  myxedematous,  creti- 
noid, and  phthisical  conditions,  and,  strangely,  are  almost  confined  to  males. 

Symptoms. — Neuromata  manifest  themselves  by  local  signs  and 
by  motor  and  sensory  symptoms  in  the  distribution  field  of  the  invaded 
nerves.  When  situated  on  the  nerve-tnink  they  may  present  much  the 
same  featun^s  as  a  chronic  neuritis  or  local  nerve-injury.  Hyperesthesia, 
paresthesia,  and  motor  and  trophic  loss  are  likely  to  appear  with  the  elec- 
trical formula  of  degeneration.  If  the  neuroma  is  open  to  palpation,  it 
presents  usually  a  rounde<l,  dense,  nodular,  more  or  less  sensitive  swell- 
ing. Owing  to  its  attachment  to  the  nerve  it  has  considerable  lateral 
movement,  but  resistance  is  encountered  in  the  opposite  dirt^ction. 
Pressure  sometimes  provokes  neuralgic  pains  or  tingling  in  the  sensory 
distribution  of  the  nerve.  Multiple  neuromata,  however,  may  be 
quite  insensitive  and  present  no  sensory,  motor,  or  trophic  disturb- 
ances. They  are  only  to  be  detected  by  the  often  visible  chains  of 
nodular  enlargements  along  the  course  of  the  nerves.  Traumatic  neu- 
romata usually  can  be  readily  pali)ated  in  the  region  of  scars  and  give 
a  feeling  of  shot-like  bodies  which  are  usually  very  sensitive.  The 
rare,  painful  tubercles  constituting  the  neuromata  dolorosa  variety  are 
readily  jxilpiteil  and  give  rise  to  pain  and  tingling  in  the  definite  nerve- 
area  allied  to  their  anatomical  location.  In  some  instances  neuromata 
have  caused  muscular  spasm  in  their  neighborhood,  or  even  at  some 
distance,  and  epileptiform  convulsions  have  been  cured  by  their  re- 
moval. 

Diagnosis. — Neuromata  are  readily  diagnosed  when  a  palpable, 
sensitive  enlargement  is  found  on  a  nerve-trunk  with  sensory  and  motor 
disturbance  below.  In  cases  of  multiple  neuromata  the  diagnosis  is 
apparent.  When  single  and  deeply  situated,  their  presence  may  only 
be  inferred  by  the  slowness  of  the  onset  of  symptoms  and  the  very 
chronic  course  of  the  disease.  At  the  same  time  neuritis  and  pressure 
upon  the  ner\'e  from  adjoining  new  growths  must,  if  possible,  be 
excludtnl.  In  this  case,  also,  it  will  be  impossible  to  decide  whether 
the  groNvth  in  the  nerve  belongs  to  the  first  group  or  is  a  true  neuroma. 
Multiple  neuromata,  traumatic  neuromata,  neuromata  dolorosa,  and  neu- 
romata occurring  in  myxedematous  individuals  are  usually  of  the  true 
and,  hence,  benign  variety. 

Prognosis.-— Single  neuromata  are  more  likely  to  damage  the  nerve 
*  "Amer.  Jour.  Med.  Scienoes,''  Jan.,  1901. 
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than  the  multiple  variety.  If  the  tumor  is  of  some  size  and  functional 
disturbance  is  absent,  none  is  likely  to  develop,  but  if  such  symptoms 
occur,  they  are  likely  to  increase.  True  neuromata  are  of  slow  develop- 
ment and  present  a  long  course.  Malignant  or  specific  growths  in  nerves 
present  the  same  outlook  as  elsewhere. 

Treatment. — The  treatment  of  neuromata  is  practically  surgical. 
They  must  be  exciswl  with  as  little  damage  to  the  nerve-tnmk  as  iK>ssi- 
ble.  In  the  multiple  forms  surgical  interference  is  hardly  practicable 
except  for  isolated  masses,  or  to  relieve  special  nerves.  If  the  tumor  is 
confined  to  the  nerve-sheath,  it  may  be  removed  without  much  injury  to  the 
nerve-trunk,  but  if  this  is  involviKl,  the  neuroma  must  be  exsected  and  the 
ends  of  the  nerve  sutured.  This  is  now  accomplished  even  when  several 
inches  of  the  nerve  are  removed,  by  inttTposing  pieces  of  nerves  removed 
from  animals,  t)r  by  catgut  bundles,  l)one  tubes,  etc.  There  is,  however,  a 
decided  liability  to  recurrence  of  neuromata  afler  surgical  interference,  due 
to  the  preexisting  tendency  and  the  irritant  conditions  set  up  by  operation 
and  healing.  Nerve-stretching  is  claimed  to  be  more  efficient  in  relieving 
the  reflex  spasms  than  exsection.  The  use  of  anodynes  for  the  relief  of 
the  neuralgic  pains  that  sometimes  make  life  burdensome  should  never  be 
resorted  to  if  the  neuroma  can  be  surgically  dealt  with.  Pressure  on  the 
nerve  above  the  tumor  sometimes  gives  temporary  relief  from  pain. 
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CHAPTER  III. 
LESIONS  OF  SPECIAL  SPINAL  NERVES* 

Any  spinal  nerve  may  be  singly  injured  by  trauma  or  disease,  or 
several  neighboring  ner\'es  may  be  involved  at  the  same  time  by  local 
conditions.  Such  lesions  give  rise  mainly  to  disturbance  of  sensa- 
tion, motion,  and  trophic  control,  showing  themselves  in  varying 
degree  in  the  cutaneous  and  muscular  distribution  of  the  injured  nerves. 
The  changed  electrical  conditions  and  the  modified  muscle  reflexes  that 
are  also  present  equally  depend  upon  the  extent  and  nature  of  the  lesion. 
Thesi»  common  lesions  arc  division,  neuritis,  degeneration,  and  new 
growths,  which  have  been  considered  in  general  terms  in  the  preceding 
chapter.  Irritant  lesions  produce  morbidly  exaggerated  functions,  such 
as  spasms,  hyj)eresthesias,  jwiin,  and  rarely  hypertrophy,  while  destructive 
lesions  are  marked  by  conditions  of  deficit,  anesthesia,  paralysis  or 
paresis,  dystrophy,  aiul  atrophy.  These  are  often  blended  in  the  same 
case,  as  by  the  partial  division  of  a  nerve,  or  by  a  neuritis  affecting  mainly 
the  motor  or  sensory  portions  of  the  nerve.  For  the  sake  of  brevity, 
and  to  avoid  repetition,  these  various  nerve-lesions  will  be  described 
systematically  :  (1)  As  to  commonly  acting  causes  ;  (2)  as  to  the  resulting 
motor  disability  and  deformity,  and  (3)  as  to  the  sensorj'  disturbance. 
A  lesion  of  a  disabling  degree  will  be  understood  to  be  in  operation 
unless  otherwise  indicated.  Lesser  injuries  will,  of  course,  present 
relatively  diminished  symptoms.  In  some  othenvisc  intractable  neural- 
gias the  iK)sterior  spinal  roots  have  been  divideil  surgically  within  the 
spinal  column,  the  resulting  anesthesia  being  insignificant  unless  at 
least  three  consecutive  roots  are  cut. 


THE  CERVICAL  AND  BRACHIAL  PLEXUSES. 

The  phrenic  nerve,  arising  from  the  third,  fourtli,  and  fifth  cervical 
nerves,  is  iinj)airtKl :  (1)  By  disease  of  the  cervical  vertebra?  or  of  the 
meninges  or  of  the  cord,  affecting  its  spinal  nuclei  or  roots.  The  con- 
dition is  then  usually  bilateral,  and  other  muscles  than  the  diaphragm 
commonly  suffer.  (2)  In  the  neck  penetrating  wounds  may  reach  this 
ner/e,  or  new  growths  injure  it.  (3)  In  the  thorax  tumors  may  com- 
press it  and  inflammations  extend  to  it. 

The  resulting  motor  loss  consists  of  inactivity  of  the  diaphragm  on 
the  affected  side,  which  fails  to  descend  on  inspiration,  and  the  corre- 
sponding |)ortion  of  the  abdominal  wall  does  not  advance  equally  with 
that  of  the  sound  side.  This  is  especially  noticeable  on  deep  inspirator}' 
efforts.  When  both  phrenics  are  involved,  the  breathing  is  of  a  costal 
sort,  and  any  exertion  quickly  causes  respiratory  distress.  Difficulty  in 
expectoration,  sneezing,  defecation,  and  other  abdominal  expulsive  efforts 
is  also  present 

19 
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The  serutory  disturbance  is  obscure  and  often  overlooked  or  miscon- 
strued as  intercostal  neuralgia,  muscular  rheumatism,  etc. 

The  posterior  thoracic  in  it«  long  course  from  the  fifth,  sixth,  and  sev- 
enth cervical  ner\'es  to  its  distribution  in  the  serratus  magnus  is  often  sub- 
jected to  mechanical  pressure  fi^m  heavy  objecjts  carried  on  the  shoulder 
and  by  muscular  compression  in  severe  exertion  or  continued  labor,  par- 
ticularly in  overhead  work.  Mowing  and  tailoring  also  ftirnish  cases. 
Penetrating  wounds  occasionally  involve  it,  and  falls  or  blows  on  the 
back  may  injure  it  It  also  suffers  in  association  with  other  nerves  aa 
a  part  of  spinal  atrophies.  From  the  usual  traumatic  character  of  the 
disease,  men  in  active  middle  life  are  most  commonly  affected,  and  on 
the  right  side,  as  a  rule. 

It  occasions  weaknetts  in  all  the  movements  of  the  upper  extremity 
that  depend  upon  the  fixation  of  the  scapula  and  impairs  thoracic  in- 


Fig.  102a.— Partial  paraljnia  of  the  right  serratus  magnua. 

spiratory  expansion  on  the  same  side,  but  causes  no  absolute  motor  loss. 
The  paralysis  of  the  sernitus  causes  a  peculiar  and  characteristic  de- 
formity. Attempts  to  put  the  arm  forward  cause  the  posterior  border 
of  the  scapula  to  widely  wing  out  fmm  the  chest,  so  that  a  deep  recess 
is  formed  behind  the  shoulder-blade.  The  upjKT  portion  of  the  bone 
moves  outward  and  the  lower  angle  toward  tlie  spine. 

As  the  nerve  is  almost  jnirely  motor,  the  only  sensory  disturbance 
is  neuralgic  pain  in  the  neck  and  shoulder  in  neuritic  cases.  The  prog- 
rwstH  in  injury  to  the  |K).<terior  thoracic  is  comparatively  less  favorable 
than  in  other  spinal  nerves.  A  serratus  paralysis  is  always  of  long  dura- 
tion and  often  permanent,  even  when  there  is  every  reason  to  believe 
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that  the  condition  has  arisen  from  a  simple  pressiiro  neuritis.  In  ca>;es 
not  open  to  nerve  .«iitur<^  Tnl>hy  ^  lia-i  sn^£festecl  and  stieeesstnlly  prac- 
tisr^l  the  in<ronions  openitinri  of  suhstitntin*,^  a  purtion  of  the  pecturalis 
major  muscle,  which  is  dissected  i'rtmi  Ita  hnnit^nd  implantation,  split 
up,  and  inserted  into  the  dictation  of  the  nerratns. 

The  suprascapular  nerve  arises  from  tlie  fiftfi  and  sixth  cerx^i- 
cal  nerve.s.  It  may  siitfer  alone  in  shtaiKli  r  dislocations.  The  gopra- 
and  infraspinati  are  paralyzed  and  th**  sc^ipnla  becomes  subeutiineous 
by  their  atrophy.  The  arm  can  not  rotate  mitwanl  at  tlie  sliookler,  and 
there  is  a  general  lack  of  balance  with  wi'akness  in  the  movements  of 
the  mcmbcn  Carrying  the  hand  from  within  ontwartl,  as  in  writin^^  is 
rendered  especially  uncertain  anil  diflienlt.  Anenthema  over  the  outer 
p>rtion  of  the  scapula  an<l  the  prtsterior  portion  of  the  deltoid  is  often 
present*  Usnally  the  supraseapidar  nerve  and  the  cireimiflex  are  con- 
jointly injured^ 

The  circumflex  nerve,  arisinc:  from  the  fifth,  sixth,  and  seventh 
cervical  iierv^es,  descends  in  tlie  pistcrior  cord  of  the  brachial  plexus, 
wliich  it  leaves  t(»  pas^  outward  nndtT  the  subscapular  muscle,  winds 
around  the  hnmerns,  and  is  distrilmted  to  the  teres  minor  and  the  del- 
toid. It  also  supplies  the  sliouldcr-joint.  It  furnishes  sensation  to  the 
fikin  in  a  chevron -shaped  area  over  the  lower  two*thirds  of  the  deltoid. 
From  its  exposed  position  \\n  the  neek  of  the  humerus  and  in  the  axilla 
it  is  often  injured  by  shoulder  dislLK-ations,  by  arthritis,  by  crutch  pn^s- 
Buref  and  by  falls  or  blows  on  the  shoulder.  Injury  of  the  circumflex 
causes  loss  of  uHmn  on  the  |iart  of  the  deltoid,  and  all  attempts  fail  at 
lateral  cxtensicin  (»f  the  arm  from  the  body.  The  loss  of  the  teres 
minor  action  is  insigniticant. 

Owing  to  the  deltoid  atrophy 
the  acmmion  is  uncovered  and  the 
shoulder  rendered  pointeil  and 
angular.  The  head  f>f  tlie  hrnii- 
enis  can  readily  be  felt  from  the 
lateral  asfH^^t,  In  some  instances 
it  dn>[>s  tnini  its  socket, leaving  a 
deep  t*urrnw  uniler  the  acromion. 
The  nutrition  of  the  jnint  also 
suffers  and  arthritis  is  likely  to 
develop,  limiting  the  range  of 
joint  motion.  When  th(*  arm  is 
jiassivcly  moved,  the  scapula  dtjcs 
not  follovsr  it  unless  joint  disease 
is  also  present.  An  initial  arth- 
ritis, by  involving  the  articular 
branrhes^  may  spread  to  the  cir-  ^'erve. 
cnmtlt  X  and  disable  the  deltoid. 

Anej^hrmr  in  the  distriiuition  field  of  tlie  eircuniflex  over  the  lower 
two-thirds  of  the  deltoid  i»  usually  present. 

1  **  Br.  Med.  Jmir./'  Oct.  9,  1904. 
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The  musculospiral  nerve  is  the  most  frequently  injured  nerve  in  the 
arm,  perhaps  in  the  body.  Arising  from  the  jwsterior  brachial  cord,  and 
arising  originally  from  the  fifth,  sixth,  seventh,  and  eighth  cervical  nerves 
or  in  some  cases  from  the  sixth,  seventh,  and  eighth  cervical  and  the  first 
dorsal,  it  winds  around  the  humerus  in  the  musculospiral  groove  under 
tlie  triceps,  where  it  is  subject  to  muscular  compression  and  external 
violence  or  j)ressure.  It  supplies  all  the  extensors  of  the  elbow,  wrist, 
and  fingers,  both  the  supinators,  and  through  its  radial  branch  the  skin 
on  the  dorsal  surface  of  the  thumb  and  two  radial  fingers,  and  tlie  pos- 
terior radial  border  of  the  hand.  It  also  furnishes  articular  filaments  to 
the  wrist  and  caq>al  joints.  By  cutaneous  branches  given  off  above  those 
to  the  triceps  it  supplies  the  skin  in  an  area  extending  fn)m  the  wrist  in 
a  narrow  but  widening  strip  up  the  dorsum  of  the  forearm,  and  over  the 
outer  asi)ect  of  the  arm  as  high  as  the  insertion  of  the  deltoid.  These 
branches,  however,  are  seldom  involved  in  a  musculospiral  palsy.  This 
nerve  is  injured  in  a  variety  of  w^ays,  and  is  especially  involved  in  systemic 
states,  such  as  lead  poisoning.  In  these  latter  conditions  it  is  interesting 
to  note  that  the  supinator  longus,  which  is  an  active  flexor  of  the  elbow, 
does  not  participate.  From  its  exposed  position  in  the  axilla,  crutch 
pn»8sure  and  dislocation  of  the  humerus  frequently  affect  it ;  lower 
down  on  the  shaft  of  the  humerus  it  is  injured  by  fractures,  nipped  by 
callus,  and  subject  to  contusions  fnim  blows.  Here  it  is  frequently 
compressed  injuriously  by  constricting  conls  about  the  arm,  sometinus 
by  violent  action  of  the  triceps,  often  by  pressure  during  sleep  with  the 
arm  under  the  body  or  resting  on  some  hard  object,  as  a  chair-back,  door- 
step, or  bench.     Such  sleep  pali<y  is  sometimes  presented  after  the  pro- 


Fig.  104.— Characteristic  position  of  band  iu  musculospiral  palsy. 

longed  stupor  of  drunkenness,  surgical  anesthesia,  or  narcotism.  Direct 
blows  to  the  arm  may  also  prcnluce  musculospiral  i>alsy,  and  cold  is  often 
accredited  as  a  cause. 

The  7noior  sympUmin  of  disease  of  the  musculospiral  nerve  are  exten- 
sive, interesting,  and  characteristic.  The  elbow  and  wrist  can  not  he 
extended,  and  the  long  extensors  of  all  the  digits  and  the  sujnnators 
of  the  hand  are  inactive  after  a  lesion  near  the  armpit.     When  the 
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nerve  is  atlVt^ted  in  the  miiscHiln^i|>inil  t;:nMiv»%  thf  usual  locution,  the 
branches  to  the  triceps  esctnic  and  elbow  extension  is  pre.served.  In 
lesi<:iiis  at  or  below  tlie  lower  third  nf  the  liiinirnis  the  bnmeh  to  the 
supinator  hni^ns  esea|»es,  us  it  cities  in  systemic  affretions.  The  wrist  can 
not  Ik*  extetitlt^  and  wrist  drop  is  pHKhietnL  Tlie  tingers  are  semiflexed 
and  42an  only  In?  extender!  by  the  aftiitn  ol^  the  interos.sL'i— whieh  are  mip- 
plitnl  l>y  the  nlnar^— after  thr  first  pliahui^es  are  passively  extended  on  the 
metaearpals.  Tlie  tliuaih  hicks  extensimi  nxt*vcmcnts,  and  those  of  the 
fingers  pn>gressively  rliminish  from  ihe  imlex  to  tlje  little  finger.  Fre- 
quently on  the  back  of*  the  caqvuij^ 
tliere  develojis  a  synovial  tnnmr 
due  to  the  overearpal  flexion,  the 
inadequate  snp|K>rl  of"  the  extensi^r 
tendons,  and  perhaps,  in  pnrt,  to 
the  inipliejition  of  the  articidar 
branches  of  the  nerve.  This  con- 
stitutes a  deiist\  painless  elevation 
that  exaow^erates  the  wrist-diT)p 
deformity.  l^nhalaneLnl  Iiy  the 
ejc tensor  paralysis  the  flexors  are 
weakened  so  that  the  haiitl-irrnsp 
is  reduecnl  in  strenirtli  more  tljan 
half.  The  mnscnlar  wasting 
shows  most  on  the  dorsal  sur- 
face of  the  forearm.  In  those 
i3U*e^  that  invidve  thi'  lon^  stip- 
tnatt>r  a  very  strikin^^  loss  of 
eon  tour  is  pnsenteth  The  tri- 
ceps may  also  shi>w  iliminishetl  pro  port  it  ms. 

Senmrt/  r//WM/7/frnce,  in  winparison  with  the  extent  of  the  jKiralysis, 
is  very  slight.  Reference  to  the  dia^xrams  uf  cutaneous  sensati<»n  (Fip^. 
15  and  10)  will  give  an  idt»a  of  the  average  spa(*c  siipplit^l  hv  the  radiid 
bmnch  of  the  museuh ►s[Mrah  but  it  varies  widely  in  dillerent  individuals. 
The  close  relation  with  the  median  and  ulniir  also  obscures  the  outlines 
of  the  field  of  disturbcnl  s<^nsation.  One  ul'  the  usual  ilistribulions  t>f 
these  nerv^es  is  iutlieated  in  fiifure  UHk  Often  only  prickling  or  slight 
nuinbuess  h  felt  in  the  tips  of  the  tiiurnl*  and  index  fingi-r;  in  other 
cases  the  anesthesia  is  compUte  and  sliarply  limited.  In  nenritie  cases 
there  is  often  complaint  of  eonstaut  pain  in  the  wrist  and  carpal  joints, 
which  may  be  slightlv  swollen. 

It  is  |>articnlarly  in  the  treatment  of  dnippiHl  wrist  that  the  great 
value  of  maintaining  a  pn)pcr  jHisiti^iU  of  tlie  aiticulatiuns  may  be  em- 
phiLsized.  The  tendency  to  earrj'  the  arm  in  a  flexed  attitude  and  the 
imopj)osiHl  action  of  the  flexors  and  pronators  of  the  wrist  give  the 
carynd  articulations  a  vicious  position  tliat  is  often  diflienlt  to  overcome, 
ami  ujxui  convaltst*ence  uieclianically  defeats  the  returning  strength  of 
ttie  extensors.  The  use  of  a  t*arefu!ly  padded  and  hM»se!y  applit^tl  ante- 
rior splint  to  maintain  the  wrist  and  Angers  in  line  with  the  forearm 
liasteDS  recovery  in  recent  and  in  protracted  eases. 


Fig.  105.*-DrofTped  wrist  fmm  mnisctilo^piml  pa>y» 
ehowuig  ixHrucarpal  Uirnar. 
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Fig.  106.— Distribution  of  Kcnsory 
nerves  oii  the  backs  of  the  fiiiKum. 
r,  Musculospiral  nerve:  u,  ulnar 
nerve ;  m,  median  nerve  (Krause). 


The  median  nerve,  originating  in  the  sixth,  seventh,  eighth  cer- 
vical and  the  first  dorsal  nerves,  arises  in  front  of  the  axillary  artery  by 
roots  from  the  outer  and  inner  conls  of  the  brachial  plexus.  It  follows  the 
brachial  artery  to  the  bend  of  the  elbow,  but  gives  oflF  no  branches  above 

that  joint  It  supj)lies  all  the  flexors  on  the 
front  of  the  forearm  except  die  flexor  carpi 
ulnaris  and  the  ulnar  portion  of  the  deep 
flexor  of  the  fingers.  It  also  supplies  both 
pronators.  In  the  hand  it  supplies  the 
abductor,  opi)onens,  and  short  flexor  of  the 
thumb,  and  the  first  and  second  lumbrical 
muscles.  These,  like  the  interossei,  are 
accessory  to  the  flexors  of  the  fingers  for 
motions  of  flexion  at  the  first  joints,  but  are 
aids  to  the  common  extensor  for  extension 
of  the  second  and  third  phalanges.  The 
cutaneous  distribution  is  subject  to  the  dif- 
ferences pointed  out  above.  In  a  general 
way  we  may  say  that  the  median  supplies  the 
radial  half  of  the  hand  on  the  palmar  side 
and  the  tips  of  the  index  and  middle  fingers  on  the  dorsal  aspects.  The 
median  is  rather  rarely  injured  alone,  but  commonly  suffers  with  the  ulnar, 
or  with  the  ulnar  and  musculospiral,  from  injury  in  or  about  the  axilla. 
It  may  be  divided  by  stab  or  bullet  wounds  in  the  arm,  or  fractures  and 
wounds  in  the  forearm,  especially  near  the  wrist,  and  by  sprains  or  dis- 
locations of  the  wrist.  It  has  been  torn  across  in  compound  Colles'  frac- 
tures. Carrying  heavy  weights  or  holding  objects  for  a  long  time  in  the 
bend  of  the  elbow  may  set  up  a  median  neuritis  by  compression. 

Motor  Symptoms, — Disabling  injury  of  this  nerve  destroys  prona- 
tion, and  the  thumb  can  not  be  rolled  into  the  hand  nor  opposed  to  the 
tips  of  the  fingc^rs.  The  fingers  can  not  Ix?  flexed,  excepting  the  ring 
and  little  fingers,  which  still  act  to  the  ulnar  portion  of  the  flexor  pro- 
fundus and  the  interossei.  The  wrist  is  flexed  weakly  to  the  ulnar  side 
by  the  flexor  carpi  ulnaris.  Through  the  action  of  the  interossei  the 
fingers  can  still  be  flexed  at  the  metacarpophalangeal  joints. 

The  resulting  deformity  consists  in  a  flattening  of  the  hand  through 
loss  of  the  thenar  eminence,  and  the  thumb  lies  in  adduction  parallel  to 
the  index  in  the  same  plane  with  the  fingers,  producing  the  "  ape  hand." 
This  is  also  the  usual  deformity  in  progressive  spinal  muscular  atrophy. 
The  little  finger  retains  all  its  lateral  and  other  motions.  The  presence  of 
the  hyi)othenar  eminence  and  the  preservation  of  the  ulnar  side  of  the 
hand  are  distinctive.  The  swelling  curve  on  the  ulnar  side  of  the  fore- 
arm also  disapj>ears,  and  a  concave  outline  may  be  presented  extending 
from  the  inner  condyle  to  the  wrist.  From  the  action  of  the  interossei 
there  results  a  tendency  to  forward  subluxation  of  the  first  phalanges  of 
the  index  and  middle  fingers  at  the  metacarpophalangeal  joints.  Division 
of  the  nerve  at  the  wrist  only  affects  the  thenar  and  first  two  lumbrical 
muscles  and  the  cutaneous  filaments. 

The  sensory  disturbance  is  sometimes  extremely  slight,  due  to  an 
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unusually  extensive  distribution  of  tlie  iihuir  autl  nuliul  norve.s.  It  is 
most  pronounced  on  tlie  voljir  surface  of  tbe  index,  bnt  may  extend  over 
the  area  shown  in  figure  107. 

The  ulear  oerve  on^inat^^s  from  the  lowest  eervieal  and  the  first 
dorsal  nerves,  and  supplies  in  the  t'ort^ariii  tht^  uliitir  Hexor  ot*  the  wrist, 
the  two  inner  di visions  <tf  the  deep  flexor  of  tlie  tin^^ers,  arid  all  the  small 
muscles  of  the  hand  exeept  tliose  innon-attnl  hy  the  meilian— namely, 
the  dorsal  and  pahuar  intemss^i,  the  nuiselesof  the  liypothenar  eminence*, 
and  the  tinrd  and  fourth  lumhrieales.  It  also  supplies  the  adduetor  and 
one-half  of  tlie  short  flexor  of  the  thumli.  Its  eutaiM^nis  Iinuirlies  suf>- 
ply  the  uhiar  Kirder  of  the  hand,  iVoiit  and  hack,  int4udin<r  all  of  the 
little  fini::er,  most  of  the  rin^  ^iiger?  a^al  n  varying  portion  of  thr  middle 
finger,  largest  on  its  dorsum. 

The  ulnar  is  (1)  nindy  injured  a1x>ve  the  ell>ow,  excepting  as  a 
part  of  a  more  general  injury  to  the  brachial  plexus.     (2)  At  the  elbow 


Fig.  107.— Showing  nrtvf  of  *en90Tj  loss  In  injnricrs  of  the  metlinn  uerre  (Bowlbj). 

its  exposetl  position  behind  the  inner  condyle  and  it^  superiieial  course 
through  the  forearm  and  at  the  wrist  lay  it  liable  to  pressure  neuritis 
and  injury  frt»rn  wounds  of  all  sorts.  Even  luiig-eoiitinue*l  extreme 
flexion  r>f  the  elliow-joint,  as  in  sleep,  in  one  j*redispcjs(^l^  may  >ulliee  to 
induee  a  neuritis  at  this  |Mjint,  Oreupitiims  whieh  iieeessitate  eoiitinu- 
ous  leaning  on  the  elbiiw  are  also  said  to  be  aetive  erases,  but  are  cer- 
tainly infrttjueiit  in  this  eouutry.  (3)  Cuts  at  the  wrist  with  various  tools 
cr  from  bmken  glass  fretjuently  divide  it. 

Motor  Sifmpioms, — Ulnar  paralysis  ef*nstitutes  a  serious  disability  of 
the  hand.  Flexion  at  the  metiiearp>j»liahuigeal  joints  and  extensitm  of 
the  second  and  thin!  phalanges,  which  are  dependent  on  the  interossei  ami 
lumbricales,  are  lost.  The  wrist  ean  not  be  aetively  flexed  hi  the  idnar 
side,  and  the  thumb  is  rotatitl  toward  tlie  palm  by  the  abductor  and 
opponens  and  can  not  be  addueted*     The  fi tigers  lose  all  lateral  motion. 
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The  difltortion  and  deformity  that  result  arc  pronounced  and  charac- 
teristic. There  is  overextension  at  the  metacarpophalangeal  joints, 
which  makes  the  head  of  the  metaenrjml  bones  prominent  in  the  hollowed 
palm.  The  unopposed  flexors  "claw"  the  second  and  third  joints,  and 
with  the  strongly-acting  common  extensor  increase  the  deformity.  This 
is  least  marked  in  the  index  and  middle  fingers,  which  do  not  lose  their 
lumbrical  muscles.  All  the  interosseous  spaces  are  emptied,  and  the 
fifth  metacarpal  is  left  entirely  subcutaneous.  In  place  of  the  hypothe- 
nar  prominence  there  is  a  deep  hollow.  The  unaffected  muscles  of  the 
ball  of  the  thumb  stand  out  prominently  in  contrast  with  the  skeleton- 
like-hand. The  loss  of  sensation  is  confined  to  the  indicated  area  of 
cutaneous  distribution,  but  is  only  complete  in  the  little  finger.  Figure 
108  shows  its  distribution  and  degree. 


Fig.  106.— Showing  sensory  loss  and  ordinary  position  in  injuries  of  the  ulnar  nerve  (Bowlhy). 

COMBINED  PALSIES  OF  THE  NERVES  OF  THE  ARM. 

It  is  common  for  several  nerves  of  the  upjwr  extremity  to  be  injui-ed 
at  the  same  time,  causing  combined  palsies  presenting  symptoms  of  cor- 
responding extent.  The  circumflex,  suprascapular,  and  musculocuta- 
neous may  Ik?  aftectwl  simultaneously  by  disease  of  the  fifth  and  sixth 
cervical  nerves,  from  which  they  arise.  This  is  usually  caused  by 
forcibly  dragging  the  arm  downward  or  upward,  lacerating  the  anterior 
nerve-roots  ^  and  may  occnir  at  birth.  In  this  lesion  sensory  disturb- 
ance is  usually  absent.  A  new  growth  or  injury  at  a  ix)int  Ixjtween 
the  scaleni  muscles  opiK)site  the  sixth  cervical  vertebra  may  affect  both 
spinal  nerves.  At  this  j)oint  »b  found  they  could  be  simultanwusly 
stimulated  by  electricity.  Tiie  musck^  involved  are  the  deltoid,  spinati, 
biceps,  and  brachialis  anticus,  and  the  sensory  disturbance  corresponds 
to  the  cutaneous  distribution  of  the  tiiree  nerves  in  question.  Kennedy* 
reports  some  such  birth  accident  instances  greatly  benefited  by  surgical 

1  Hiict,  Duval,  et  GuiUan,  '*  Kev.  Neurolog.,"  Dec.  15,  1900. 
«  **Br.  Med.  Jour.,"  Feb.  7,  1903. 
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operation.     A  cicatricial  condition  was  found  at  Erb's  point  above  the 


Fig.  109.— Radicular  palsy  affecting  the  spinati,  deltoid,  biceps,  and  brachialis  anticus. 

clavicle  and  outride  the  sternomastoid  muscle ;  the  nerves  were  resected 
and  sutured  with  conijMiratively  early  restoration  of  motor  function. 
This  operation  tends  to  become  definitely  established.  For  instance, 
Taylor^  fully  reports  on  the  anatomy  of  the  condition  with  the  technique 
of  the  operation  and  numerous  case  records.  Operation  is  recom- 
mended by  him  during  the  first  or  second  year.  Tubby^  has 
remedied  the  defective  biceps  by  utilizing  the  outer  portion  of  the 
triceps,  which  is  freed  from  its  implantation  into 
the  olecranon  and  mat  tressed  into  the  bicipital 
remnant.    • 


Fig.  110.— Brachial  plexus  injury.    Area  of  anesthesia  below  black  line. 

Injuries  to  the  brachial  plexus  usually  involve  more  than  one  nerve 
1 "  Jour.  A.  M.  A.,"  Jan.  12,  1907.  »  Br.  Med.  Jour.,  Oct.  17,  1903. 
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in  the  arm.  Nerve  injury  arising  from  dislocations  of  the  humerus 
and  from  strains  on  the  arm  usually  implicate  several  nerves.  Thus  the 
median,  ulnar,  and  musculospiral  may  be  injured  together,  or  a  single 
nerve  may  suffer.  In  figure  110  is  shown  a  case  suflTering  from  a 
wrench  of  the  arm  received  in  alighting  from  a  moving  street-Kjar. 
The  ulnar,  internal  cutaneous,  nerve  of  Wrisberg,  and  intercosto- 
humeral  were  simultaneously  injured.  The  anesthetic  area  could  be 
distinctly  marked  out.  A  similar  combination  of  nerve-lesions  occurs 
in  birth-palsies  from  pulling  on  the  arm  or  using  a  hook  over  the  neck  or 
in  the  axilla.  Figure  111  shows  the  deformity  in  such  a  case  :  in  a  breech 
presentation  attempts  were  made  to  draw  the  arm  down  from  the  side  of 
the  head  and  resulted  in  injury  to  the  median,  ulnar,  and  musculospiral. 
Fractures  of  the  humerus  may  involve  the  ulnar  with  the  musculo- 
spiral. Fractures  in  the  forearm  may  injure  the  radial  and  ulnar  nerves, 
which,  also,  may  be  simultaneously  implicated  in  wounds  at  the  wrist. 

In  an  ascending  neuritis  other  associated  nerves  are  likely  to  be 
aflTected  if  the  inflammation  reaches  the  plexus  (neuritis  migrans).  This 
most  frequently  results  from  infected  wounds.  A  neuritis  traveling  up 
the  median  will  first  invade  the  ulnar  and  musculocutaneous,  and  then 
the  other  nerves  arising  from  the  brachial  plexus.  The  order  in  which 
the  symptoms  arise  is  the  key  to  diagnosis. 

Disease  of  the  cervical  vertebrae,  as  Pott's  disease ;  of  the  meninges,  as 

cervical  pachymen- 
ingitis ;  or  disease 
of  the  cord,  as 
syringomyelia,  may 
involve  the  brachial 
nerves  in  varying 
groups. 

Neuritis  of  the 

brachial  plexus  is 

a    rather    common 

.  «  ^^^^.        m      condition     that     is 

^  y  y  i<^  ^^  •  ^B      usually  mistaken  for 

^^1  ^■k^  .^^      ^  neuralgia,  angina 

^A^  ->^^  "'^^H      P^toris,  or  a  rheu- 

—  -    -—  '^^^  ^^      matic     trouble     in 

the    shoulder    and 

Fig.  111.— Brachial  palsy  from  birth-lnjury,  due  to  traction  in  axilla.  arm.       AcCOrdlUff  tO 

Gowers,  who  first 
carefully  described  it,  brachial  plexus  neuritis  is  analogous  to  sciatic 
neuritis  in  the  lower  extremity. 

Causes. — This  disease  of  the  brachial  plexus  is  encountered  mainly 
after  middle  life,  and  especially  in  rheumatic  and  gouty  subject*.  In 
the  majority  of  cases  there  is  a  history  of  attacks  of  lumbago  or  sciatica 
and  a  strongly  marked  lithemic  heredity.  Women  suffer  more  frequently 
than  men. 

Symptoms. — Pain  is  the  first  and  constant  complaint.  It  is  often 
of  rather  sudden  onset  and  is  likely  to  come  in  paroxysms,  especially  at 
night,  becoming  more  continuous,  but  still  with  exacerbations.     Motion 
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that  stretches  the  plexiis,  such  as  elevating  the  arm,  is  sure  to  provoke  it, 
and  any  eoiii?idt^nibIe  use  of  tlie  member  is  iuhibital  by  tlie  paiu  to  wliieh 
it  givei*  rise.  The  pain  may  bejjiu  tirst  in  the  region  of"  the  plexus,  in  the 
chivieular  hollows,  or  uiulertlit*  sttiptilaj  but  soon  mvolves  tlie  ml  ire  arm, 
runs  up  into  the  neck*  and  freiiueuUy  affects  the  side  of  tlie  ebest. 

Up«>n  manipnlation  one  or  all  iif  tlie  nerves  in  the  arm  will  be  tbund 
tenfler  to  the  touchy  and  this  tetithrneAR  «in  be  traeeil  tlmiugh  the  axilla, 
under  the  ehiviele,  ami  into  the  s(*aleni  muscles  at  the  side  i>f  the  neek. 
There  is  often  tenderness  over  the  sc^apiila  in  the  distriluiliiin  of  the 
suprascapular  nerve*  The  skin  over  tlie  arm  is  usually  IiypeiNrnsifive, 
and  the  constant  dnigjring  ache  in  the  slioulder  and  arm  is  almost  nnen- 
dumble.  Tiie  patient  is  constantly  trying  to  find  an  easier  position  for 
the  extremity,  but  without  success^  The  tender  m  nj^vfe^  bei*ome  flabby  and 
waste*  1,  and  sometimes  sbi>w  slight 
degenerative  reaetii>u  to  clectrieity 
in  c?ertain  groups,  Dannal,  epithelial^ 
and  v;isomot<ir  disturlmnees  are  not 
iufrr*fpient.  The  reHext*s  aiv  dim- 
inished, n\  re ly  e x  a gge  ratei  1 , 

Diagrnosis.— The  diiiiruosis  rests 
on  the  cimtinuous  character  of  the 
pain,  the  tendernt»ss  of  nervotrnnks, 
plexus,  and  nM>ts,  and  the  i*videnees 
of  the  neuritie  pnK-t^s  in  thr*  dermal 
changes,  the  vasomotor  iailnre  and 
the  tendency  to,  if  not  the  presence 
of,  niiiseidar  atrophy.  The  pivsenee 
of  joint  disease  in  old,  gouty,  and 
rheumatic  patients  may  mislead  as  to 
the  order  of  events,  for  the  joint  dis- 
turbance may  be  indueecl  by  the  neu- 
ritis, or  rwe  rertfth  The  liistory  must 
determine  the  p^int 

Pr  o^rnosiB. — B  r  a  c  h  i  a  1  |ilex  us 
neuritis  is  always  a  protracted 
malady,  re<iuiriiig  from  three  to 
eighiiH»n  months,  or  more.  In  old 
arthritic  individuals  it  is  especial- 
ly inveterate,  Ivitt  usually  termi- 
nates in  recovery.  Rela])ses  are 
likely  to  take  plaee^  and  some 
slight  disability  in  the  way  of  pain 
or  weakness  is  likely  to  pel's ist  |>er- 
nianently.  The  long  maintenance 
of  flexed  positions,  with  the  double 

tendency  to  johit  disturbance  furnished  by  the  rheumatic  element  and 
the  nerve-lesion,  fre<piently  result  in  a  limitation  (>f  the  range  of  motion 
at  the  shoulder  and  elljow.  The  wrist  and  smaller  joints  may  also  be 
affeete<l,  and  the  use  of  the  hand  considerably  impairetl. 

Treatment. — The  trt^atmeul  is  that  for  neuritis  with  especial  atten- 
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tion  to  the  gouty  state.  Repeated  counterirritation  on  the  side  of  the 
neck,  in  the  clavicular  fossffle,  and  on  the  inner  aspect  of  the  arm  with 
blisters  or  the  Paquelin  cautery  may  be  used  from  the  first.  The  arm 
should  be  immobilized,  except  for  the  mildest  daily  passive  movements, 
slight  massage,  and  electricity  when  the  tenderness  and  pain  permit 

NERVES  C^  THE  TRUNK* 
The  individual  ner\'es  supplied  to  the  trunk  by  the  thoracic  and  two 
upper  lumlmr  pairs  are  rarely  singly  involved.  A  vertebral  lesion  or  a 
wound  may  so  affect  them,  but  the  motor  loss  is  hardly  appreciable  un- 
less several  suffer  simultaneously.  The  neuritic  pain  arising  from  Pott's 
disease  and  the  girdling  sensation  in  this  malady  and  in  tabes  dorsalis 
have  great  value  from  a  diagnostic  standpoint.  There  is  also  some  tnith 
in  the  lay  apprehension  that  herpes  zoster  may  be  fatal  if  it  completely 
girdles  the  trunk,  as  in  such  instances  it  almost  always  arises  from  some 
implication  of  the  ner\'e-rr)ots  by  spondylitis,  malignant  growths,  or 
other  serious  local  mischief.  Though  irritation  of  a  nerve  may  cause  ^ 
a  localized  herpetic  eruption,  in  true  zoster  the  lesion  is  an  inflammatory 
disturbance  of  the  posterior  root  ganglia  (see  page  328). 

THE  NERVES  OF  THE  LOWER  EXTRERnTY. 

The  nerves  of  the  lower  extremity  are  much  less  frequently  diseased 
than  those  of  the  arm,  but  are  subject  to  special  accidents  by  pressure 
on  the  lumbar  and  sacral  plexuses  within  the  IkkIv,  as  from  parturition 
and  alxloniinal  and  pelvic  growtlis.  Psoas  abscess  and  inflammations 
of  the  jMjlvic  viscera  may  also  invade  these  plexuses. 

The  anterior  crural  nerve  may  he  affected  (1)  within  the  abdo- 
men, when  the  iliacus  is  affected  and  flexion  of  the  thigh  on  the  body 
is  weakened,  or  (2)  lx?low  Poiipart's  ligament.  After  a  paralyzing  lemon 
the  extensors  of  the  knee  are  inactive  and  wasted  and  the  knee-jerk  is 
abolished.  Difficulty  is  experiences!  in  advancing  the  foot,  especially 
in  mounting  stairs.  AneMheMa  extends  from  the  groin  to  the  inner  side 
of  the  f(K)t,  involving  the  entire  extremity  except  the  buttock  and  a 
narrow  strip  down  the  back  of  the  thigh,  which  Inflow  the  knee  spreads 
over  the  out(T  side  of  the  ailf  and  embracers  the  foot  excepting  on  the 
inner  margin  (see  diagrams,  pp.  o2  and  53).  This  nerve  was  observed 
to  be  affectcKl  seventeen  times  in  1000  patients  in  the  lying-in  hospital 
of  Copenhagen,  in  all  subsequent  to  jMirturition.  ^ 

The  external  cutaneous  branch  of  the  anterior  crural  supplying 
the  outer  side  of  the  thigh  sc^enis  especially  subject  to  sensorj'  disturb- 
ances. In  gout,  alcoholism,  tobacco  excesses,  and  s^)metimes  as  a  linger- 
ing feature  in  multiple  neuritis,  this  area  is  sometimes  exquisitely  hy- 
peresthetic,  so  that  the  patient  finds  it  inconvenient  even  to  allow  the 
weight  of  the  tn)users  upi^jn  the  skin,  or  is  conscious  of  an  acute  ting- 
ling when  he  pjisses  his  hand  over  the  thigh,  or  complains  of  various 
persistent  paresthetic  sensor\'  disturbances.  This  condition  is  calleil 
mn-algia  paredhdica  and  may  he  due  to  defective  return  cirrulation 
associated  with  varicose  veins  and  hemorrhoids.  It  is  usually  a  neuritis 
and  the  nerve  has  been  found  thickened  at  the  jx>int  where  it  crosses 
the  pelvic  brim. 

»  **Centralbl.  f.  Gynak.,'»  No.  25,  1901. 
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The  obturator  nerve  hus  tho  Mum*  origin  as  the  antorior  cmral  and 
supplk's  mainly  tin*  u<Uhictr>i>  <it"  the  tlii^Hi  nm\  the  hi|>-  aiitl  kiiee-j<uiits. 
Il^  paraiififiis  iiueritTes  with  luavtoierits  th;it  require  lipprMxiiuation  of 
the  knees  anil  impairs  outward  mUitioo  nf  the  tliigh  throngli  weakness 
of  tlie  ix*etineus  and  oxtermil  uhtunitor.  There  h  wastiiij^  *)n  the  inner 
a,sjK?el  iif  tlie  tiiii!;li.  Tlie  ntitsonf  fltfiturbance  is  aiutintHJ  to  the  liijH  and 
knee-joiiit>»  whirh  may  alsti  disjihiy  tniplii<'  distnrljiuu'e,  Tlie  knee  paiu 
in  niorlHH  e<»xje  is  a  tamihar  tMmijiUiiiit  due  to  irritation  of  thi.s  nerve. 

The  superior  gluteal  nerve  snjjplies  the  gluteus  nie<lins  and  mini- 
miis  and  the  tennir  vauina?  feniori:^.  Its  injury  interferes  with  ah- 
diiction,  outward  rt>tatioa,  ant!  eireumihietitin  of  the  tliigh. 

The  great  sciatic  nerve  is  diseased  singly  morr  frequently  than  any 
other  nerve  in  the  lowrr  ex- 
tremity. Its  size  and  exposed 
position  within  the  p<'!vis,  at  tlie 
seta  tie  notcli,and  hi 'hi  ad  the  ncrk 
of  the  femur,  and  tlie  exposed 
poj?ition  of  its  branel^'S,  n(»tahly 
tlie  external  i>o)diteal  as  it  tnrns 
around  tlie  (ihnhi  just  IhOow  the 
knee  and  the  plantar  hnnn'hes  in 
the  sole  of  the  f<K)t,  lay  it  esi^ei* 
ally  liahle  tn  aei*i<h'nts.  It  sii|h 
plies  the  flexors  of  the  kne<\ 
whieh  also  assist  in  maiutniiting 
extension  of  the  body  :>n  the  liij^ 
and  all  the  muscles  below  tlrr 
knee.  In  spite  of  its  sizr  and 
extensive  nniseular  di.-triliutji*u» 
parahfMfM  of  the  seiati<'  u<'rve  is 
not  so  disahling  as  that  of  the 
anterior  erurah  The  hip-jr»iut 
can  be  fairly  eout rolled  by  the 
mui?eles  that  eseape,  and  the  knee 
18  kept  in  extetrsion  through  the 
anterior  erumh  The  whok'  ex* 
tremit}'  is  then  thn>wii  tnrwaitl 
en  tmtMiie  and  useil  as  a  {>eg-leg» 
115  iu  the  hendplegie  gtdt  (see 
p.  210),  but  withoar  rigidity. 

The    atuistJwj^ia    t!iat    results 
from   psaUy  of  tlie  great  setatie 

occupies  a  narrow  strip  from  thr  gluteal  i\M  to  thr  bam»  where  it  s|>reads, 
eml>raeing  the  outer  side  of  tia*  Irg  as  tar  I'nrward  as  thr  tibial  rn^st,  and 
all  the  ankle  and  fin)t  except  <in  the  inner  ^ide.  The  wasting  is  markrd 
on  the  baek  of  the  thigh  and  Inflow  the  knee;  the  lindi  may  be  redueid 
to  the  last  degree.  Fertbniting  uhvrs  on  the  sole  of  the  tmit,  par- 
ticularly at  the  ball  of  tlie  gn^it  tw>  arp  likely  to  ck-vrlop. 

The  external  division  of  tlie  scnatie,  the  e^itmuif  poplifraf  or  jHrovnTl 
nerve^  <K?cnpies  an  exposed  position  (1)  in  tlie  ham  and  (2)  below  the 
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knee  on  the  outside  of  the  neck  of  the  fibula.  It  supplies  the  extensors  of 
the  foot,  the  long  extensors  of  the  toes  and  the  peronei,  and  is  analogous  to 
the  lower  portion  of  the  musculospiral  in  the  arm.  Its  paralysis  causes 
foot-drop  and  toe-drop.  The  muscular  fullness  on  the  anterior  and  outer 
aspect  of  the  leg  is  lost;  the  uncovered  crest  of  the  tibia  is  extremely  prom- 
inent. A  tendency  to  equinovarus  is  produced  that  is  often  rendered  a 
permanent  deformity  by  contracture  in  the  calf-muscles.  The  outer 
half  of  the  front  of  the  leg  and  the  dorsum  of  the  foot  are  anesthetic. 

The  inner  division  of  the  sciatic,  the  intemcU  popliteal,  is  analogous 
to  the  median  and  ulnar  in  the  upper  extremity.  It  supplies  all  the 
calf-nmscles,  the  long  Hexors  of  the  toes,  and  all  the  small  muscles  of 
the  foot  except  the  short  extensor  of  the  toes.  It  divides  into  the  in- 
ternal and  external  plantar  nerves,  which  are  sometimes  singly  diseased. 
When  the  internal  plantar,  which  is  analogous  to  the  median,  is  alone 
divided,  we  have  paralysis  of  the  short  flexor  of  the  toes,  the  plantar 
muscles  of  the  great  toe  except  the  adductor,  and  the  two  inner  lum- 
bricales.  The  big  toe  becomes  overextended  at  the  first  joint  and  flexed 
at  the  second,  producing  the  deformity  called  hammer-toe.  There  is 
anesthesia  on  the  inner  portion  of  the  plantar  surface,  embracing  also 
the  plantar  surface  of  three  and  a  half  toes. 

When  the  external  plantar,  the  analogue  of  the  ulnar,  is  divided,  the 
muscles  of  the  little  toe,  the  two  outer  lumbricales,  the  adductor  hallucis, 
and  all  the  interossei  are  paralyzed.  All  the  toes  assume  the  hammer- 
toe deformity,  and  the  use  of  the  foot  is  much  weakened.  Anesthesia 
IS  produced  on  the  outer  half  of  the  sole  and  on  the  plantar  surface  of 
the  little  and  one-half  of  the  next  toe.  The  dorsal  surface  of  the  foot 
and  toes  is  supplied  by  the  musculocutaneous  and  anterior  tibial  nerves 
from  the  peroneal. 

When  the  internal  popliteal  is  divided  in  the  ham,  in  addition  to 
the  disability  due  to  paralysis  of  both  plantar  nerves  we  have  a  loss  of 
inward  rotation  of  the  flexed  leg,  due  to  j>aralysis  of  the  popliteus  muscle, 
and  loss  of  power  of  extending  the  foot  on  the  leg.  By  the  overaction 
of  the  anterior  leg-muscles  talipes  calcaneus  is  produced.  The  arch  of 
the  foot  at  the  same  time  becomes  exa^erated  ;  the  toes  are  extended  at 
the  first  and  flexed  at  the  other  joints,  producing  the  analogue  of  the 
combined  ulnar  and  median  deformities  in  the  hand. 

Metcdaraalgia,  or  Morton^ 8  disease,  probably  consists  of  a  pressure  neu- 
ritis or  neuralgia  of  some,  usually  one,  of  the  digital  branches  of  the 
plantar  nerves  between  the  heads  of  the  metatarsal  bones.  It  com- 
monly arises  from  the  use  of  too  narrow  Ixwts,  and  can  be  remedied  in 
some  cases  by  a  shoe  of  pn)per  width  snugly  embracing  the  arch  of  the 
foot.  In  the  sole  a  depression  is  fashioned  to  relieve  pressure  on  the 
particular  painful  ix)int.  Excision  of  the  metacarpal  head  or  neu- 
rectomy have  both  been  emj)l()yed  successfully  in  severe  cases. 

Sciatic  Neuritis. — Neuritic  and  neuralgic  conditions  have  been  so 
confused  under  the  term  sciatica  that  it  is  best  avoided.  Persistent  pain 
confined  to  the  region  of  the  great  sciatic  nerve  and  its  distribution,  with 
tendeniess  in  the  nerve-tnink,  is  almost  always  due  to  neuritis.  Sciatic 
neuralgia,  on  the  other  hand,  is  a  rare  affection.  Inflammation  of  the 
sciatic  nerve,  from  its  clinical  importance,  demands  separate  consideration. 
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Causes. — ^The  eatLst»s  of  sciatic  neurit Ls  are  those  of  neuritis  else- 
where, iind  may  l>e  dividtil  in  to  those  of  a  general  ami  thuse  ui'  a  Itjcal 
aort*  Id  the  first  gn>np  we  may  name  nfiufl  af/f^  ii^  iH^'iutie.  neuritis  is 
comparatively  rare  In'fore  tWi'nty-Mnc.  MafrH  are  mneh  more  ajmmonly 
affected  than  female^^,  in  the  pntpHition  of  S  to  1,  aet'ordin/^f  to  GiWou,* 
frOidyy  I'kenmath^^  timl  N**wro//V  iiuli  vidua  Is  are  es|)eeially  iial>Ie  ttj  develop 
it^  Among  mjidemu*  jwUofi^  that  favor  its  n-ceurrenee  may  be  mentioned 
lead,  diabetes,  syphilii=i»  typhoid  fe\*er,  malaria,  and  grip.  Pdvlc  tUs* 
mM'  and  pi*lvie  liy}KTenuns  seem  also  aetive  in  causing  seiatie  neuritis, 
often  aetingalso  as  local  eaus^^s  by  transmitting  pressure  or  iiiHaouuatinn 
to  the  sacnU  plexus.  It  is  most  frequent  in  ted  and  rold  i^cttrnm  and 
among  those  whose  oeeupations  e.xpose  them  to  wet  weather  or  extreme 
changi?s  of  tem{>eratnn\  siieh  as  strikers,  puddle rs,  and  laundrej^ses.  It 
may  follow  ojx^ratinns  done  in  the  litliotomy  positi(in. 

Among  tlie  numerous  hral  oanjfi.s  rofd  is  usually  eousideriHl  most 
important.  Sitting  on  damp  ground  or  on  etild  stones,  standing  in  water, 
or  wearing  wet  elotlung  or  shtx^s.  (  bmptrmon  of  the  nerve  in  sitting 
or  by  vigorous  action  of  tlie  leg-llexi)i>'  and  nirely  n*niuj<iottft  (n*in  lilows 
below  the  seiatie  notch  may  induce  it,  IJ*>ny  tliiekeningat  the  notch  and 
syphilitic  de|wsits  at  this  site  have  occjisiohl^I  a  sciatic  neuritis.  In 
quite  a  proportion  of  c^ses  tliere  is  an  antecedent  lumbag<>.  The  down- 
ward extension  of  the  process  in  the  muscles  and  taseia  involves  the 
sciatic  nerve  nt  the  notch.  AH  sorts  of  pehie  / ?f mor.** and  even  comffpa" 
lion  are  capalile  of  exercising  such  pressure  on  the  sacral  plexus  that  a 
sciatic  neuritis  follows.  The  nerve  is  sometimes  injured  in  this  j>osition 
by  the  obddrirai  /on^e/w  or  tlm)Ug!i  compression  by  the  f/ravid  uhru^ 
and /Wcj/  head.  Spuial  dwea^e  and  I^ew  gro^vths  within  the  sj)inal  ciinal 
may  give  rise  to  nenritis  liy  affecting  the  nerve-roots  in  tlie  cxiuila  ecpiina 
or  at  the  verteliml  foramina,  J^ct^^dve  fatif/ue  of  the  legs,  as  in  tlie  use 
of  the  sewing-machine,  and  the  pressure  of  varices  in  the  extremity  or 
in  the  pelvis  or  alxnit  tl»e  nerve-lrunk  may  occasion  it. 

Morbid  Anatomy. — ^From  nire  autopsies  and  occasional  operations 
the  condition  in  the  nerve  is  iound  to  he  a  jxTineuritis,  affecting 
also  the  ad  vent  it  ia.  Secondarily  the  nerve-fibrils  suffer.  There 
is  often  an  increased  vascularity  and  redness  of  the  nerve,  and  vari- 
cose dilatations  in  and  al)ont  the  ncr\'e  have  been  ohservcil  by  some. 
The  nerve  is  usually  edematous  and  tnmetied.  In  a  word^  we  have  to 
deal  with  an  interstitial  neuritis.  Hunt-  dcsc^ilx^'^  a  periocoral  jelly- 
like, quite  structureless  deposit  in  the  nerve  sheath  uiiai^companied  by 
tnHammatory  changes  and  probably  of  gouty  or  rheumatic  relationsliip. 
It  is  usually  most  marked  at  the  sciatic  notch  anil  in  the  mi^Ulle  (*f  tJie 
thigii,  but  may  Ik*  more  widely  dilfnsed.  A  .rimilar  comlition  is  scjme- 
times  found  in  the  bniiiches,  particularly  the  external  popliteal. 

SymptonuB. — The  primid  symi>toms  of  sciatic  neuritis  are  pahi  and 
ienderResg.  Whiie  V»oth  have  a  tendency  to  extend  tbniuglii»ut  the 
sciatic  territory,  at  firsthand  often  tbiring  th^*  entire  ease,  they  are  con- 
finetl  to  the  crural  portion  of  the  nerve  and  an:  most  inti'nse  l>(4(»w  the 
gluteal  folfl  and  in  the  np|KT  lialf  i>f  the  thigh  *lireet!y  in  and  over  the 
oerve-tniak.     The  patient  will  oik^n  trat*e  with   his  finger  the  seat  of 

1  ««lAOcet,*'  Londou,  1893,  No.  3633,  =»  *'Am.  Med./'  Apr.  15,  1905, 
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pain  in  a  line  that  anatomically  corresponds  to  the  nerve  itself.  Below 
the  knee  the  jiain  follows  by  preference  the  external  popliteal  nerve. 
The  pain  varies  in  degree,  but  is  persistent  in  character,  and  even  when 
slight  is  extremely  wearing  by  its  continuance.  It  is  notably  subject  to 
exacerbations,  which  are  quite  likely  to  occur  at  night  and  seriously  in- 
terfere with  sleeping.  Walking  or  any  vigorous  use  of  the  limb  is 
likely  to  increase  the  pain  at  once.  Even  after  many  hours  of  freedom 
from  it,  the  pain  may  sometimes  be  j)romptly  reestablished  by  taking  a 
few  steps.  In  bed  the  patient  holds  the  limb  by  preference  in  a  semi- 
flexed ])osition  at  the  hip  and  knee  with  the  ankle  extended.  This 
obviates  compression  of  tlie  nerve  by  the  muscles  and  avoids  stretching 
the  nerve  by  extension.  If  the  nerve  is  stretched  over  the  femoral 
neck,  by  extending  the  knee  and  flexing  the  thigh  on  the  pelvis,  pain  is  at 
once  produced.  These  conditions  give  rise  to  a  characteristic  attitude 
and  gait.  The  patient  holds  the  knee  semiflexed  and  inclines  the  body 
to  the  opj)osite  side,  throwing  into  pmminence  the  hip  on  the  side  of  the 
sciatic  neuritis.  This  tends  to  keep  the  weight  on  the  sound  limb,  but 
its  long  continuance  may  develop  a  well-marked  scoliosis  with  the  lum- 
bar spine  convex  to  the  neuritis  and  a  comj>ensat()ry  dorsal  curvature 
convex  to  the  sound  side.  After  recovery  from  the  neuritis  this  soiatic 
scoUoHis  usually  disapi)ears.  The  scoliosis  occurs  in  the  oj)jx)site  sense  in 
cases  marked  by  spasms  in  the  affected  leg  and  thigh,  which  are  due  to 
involvement  of  the  sjieral  j>lexus  or  the  lumbar  cord,  and  manifest  espe- 
cially in  the  distribution  of  the  anterior  crunil  nerve.  The  hip  on  the  side 
of  tlie  neuritis  is  then  approximateil  to  the  low^r  ribs,  the  opposite  one 
made  prominent;  the  lumliar  curve  is  concave,  the  dorsal  curve  wnvex, 
on  the  side  of  the  disease.  This  homologous  sciatic  scoliosis  is  likely  to 
be  permanent  inasmuch  as  the  condition  u|>on  which  it  develops  is  a 
chronic  one  and  contractures  develop  to  fix  the  deform itj'.  In  walking 
there  is  an  evident  inttnition  to  use  the  diseased  limb  as  little  as  possible 
in  order  to  avoid  tension  and  muscular  compression  of  the  inflamed 
nerve. 

Pressure  made  with  the  fingers  along  the  trunk  of  the  nerve  and  its 
branches  devel()|)8  tenderness,  which  is  grcuitest  in  certain  regions. 
These  correspond  to  the  tender  points  of  Valleix.  The  most  constant 
are  the  following :  The  gluteal  point  over  the  sciatic  notch,  the 
trochanteiic  point  above  the  trochanter  major,  a  traei  corresponding 
to  the  ner\'e-trunk  on  the  i)osterior  asj)ect  of  the  thigh,  a  popliteal  point 
in  the  ham  at  the  division  of  the  nerve,  a  fbnlar  point  where  the  exter- 
nal popliteal  is  superficial  to  the  neck  of  the  fibula,  and  a  jK)int  on  the 
dorsum  of  the  f(X)t.  IjCss  freciuently  we  find  lumbar  paints  just  above 
the  sacrum,  an  iliac  point  nt  the  middle  of  tlie  iliac  crest,  a  jHitellar  jjoint 
over  the  kne<»-cap,  points  in  the  calfy  points  behind  the  malleoli^  and 
plantar  points  in  the  sole  of  the  foot. 

It  is  at  tliese  |X)ints  that  the  jiatient  complains  of  the  paroxysms  of 
pain  that  commonly  mark  the  course  of  the  dise^ase.  They  are  often  of 
a  lancinating,  boring,  tearing,  burning  character  that  racks  the  patient  and 
exceeds  his  jwwer  of  descrij)tion  and  endurance.  They  are  usually  pro- 
voked by  use  of  the  member,  by  an  ex|K)sure  to  cold,  or  by  some  manip- 
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iilatioQ  of  the  part^,  but  may  come  on  spoiitimeously  mid  cvoii  jRuitRli- 
cally,  as  in  rualana,  Tliry  uft4?ii  follow  sleep,  prubably  fmtii  pres.su m 
or  a  eontiuuiHl  eraiuj^jed  pos^inoiu 

Cuianmus  Henmhdiiy  i.s  tjften  inmlideil.  HyiK^ri'stliesia  in  llie  H*iatic 
ar^»a  is  the  rule  at  first,  l>ut  in  prt»h>np'tl  nr  severe  easc^  t^ives  |*laee  to 
ane-thesia.  OlVeii  the  hypi^ensory  ilisturiianee  is  ecmtiuetJ  to  small 
areas  whieh  e*»rrt^[Mru<l  fnirly  well  to  tlir  painful  jNiiuts  previously  indi- 
cateih  Various  |iarestliesias  are  em^iuutered,  sueh  as  a  feeling  of  eold, 
heat,  priekling,  iulhiess,  formieation,  ete. 

Mf^or  fiii<ftirfMin('tHiirv  \ei^^  constant  anil  pn:\scnt  imn'lr  variaiiou.  They 
usually  only  a|ipcar  iti  the  gra%'er  eases.  Kinietimes  tfio  uieniher  ia 
shaken  in  a  spasm* Mlie  manner  during 
the  painful  paroxysms,  and  painful 
cnmips  in  the  ealf-mnsclcs  uitiy  ag- 
gravate the  patient's  sntferiug.  i?^- 
jiex€S:  The  knee-jerk  is  mrely  ex* 
aggerated,  usually  it  is  diminished, 
and  the  Aeliilles  tendon  retlex  is  al- 
most always  greatly  ^tHluee^I  orahsent, 
Gibson  ^  notes  that  the  creiriasterie 
reflex  is  usually  exaggerated  and  tlie 
plantar  may  l>e  inereasetl,  hut  the  tot»- 
idgn  o t*  Ba  1  >i  n s k i  is  u eve r  \y resent ,  I  f 
the  nuiscles  waste,  hbnllar  twitching  is 
frequently  observKl,  and  tiiere  is  [muv- 
^isor  |)aralysis.  In  tlu-  nirespasmmlie 
caj$es  alreiidy  mentioned,  in  which  the 
plexus  or  n»rd  is  involved,  the  entire 
limb  may  Iw  drawn  up  tn  a  painful  and 
pmirucled  sjkisui  ujxtn  the  sli^'^IUe>t 
€Utanef3Us  irritation,  even  by  a  lireath 
of  air  t»r  the  contact  of  clothing. 

Involvement  of  the  vasomotor  and 
tn>phic  functions  of  the  nerve  in  se- 
vere and  pnitracte<l  eases  rendei-s  the 
limb  livid  in  eoLir,  cnkl  to  the  tou(*h, 
with  a  tern  |M  Tat  lire  retlut^eil  si'veral 
degre»^,  Tlie  pi  rs])iratinu  is  usually 
reduce!,  ViUt  may  l>e  increase*!,  antl  the 

dermal  *tnictun^s  treqiieutly  suffer,  as  in  nenritis  elsewhere.  Scaliness, 
herpetiform  eruptions,  erytliema.  antl  acne  sometimes  nppear,  antl  perf*t- 
rating  ulcer  has  been  ent.*ivuutered.  Tlie  nnisclcs  waste  and  sliow  the 
reaction  of  degeneniti«ni  to  eleetricity.  The  wasting  is  most  Uf^tieeiible 
in  I  lie  h'g  and  buttock.  Tire  enlarged  nerve  may  siunctiuies  l.)e  felt. 
An  iocrea*^  of  cutaneous  fat  may  mask  the  muscular  wasting. 

A  double  iseiatw  neurifh  is  almost  in  variably  due  to  spinal  disease  or 
pelvic  disorder,  to  llie  sus|>iciou  of  whieb  it  simnld  always  give  rise. 

Diagnosis. — Tl»e  diagnosis  of  a  sciatic  neuritis  is  not  i^nliuarily  diffi- 
cult.    It  is  based  on  persistent  pain  and  upon  the  presence  of  the  aua- 

*  "Edin.  Med.  .Toor./'  No,  *K  iTOt. 
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Fig,  IH— SiiaticA  of  loniy  ditratiori  on 
right  !»ulv ;  wufHug  of  biitlock  nti*i  leg,  somt 
i^iutrncUire  with  tLM>4i<?iK-jr  to  ftUud  uti  loe, 
eltrvHtiou  rif  hip,  and acolionia. 
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tomically  Iwated  tenderness.  Neuralgia  gives  rise  to  fleeting  pain 
without  tenderness  or  with  relatively  very  slight  tenderness,  but  early 
in  neuritis  this  combination  may  also  obtain.  Disease  of  the  hip-joint 
is  sometimes  mistaken  for  seiatie  neuritis.  Here  joint  tenderness  and 
fixation  and  the  location  of  the  pain,  which  do(»s  not  corresjwnd  to  the 
sciatic  but  to  the  obturator  nerve,  serve  to  differentiate  the  articular 
disease.  Hysteria  sometimes  mimics  sciatic  neuritis.  The  onset  of 
the  disorder  under  emotional  stress,  the  absence  of  trophic  disturbance, 
and  the  presence  of  contractures  and  other  stigmata  of  the  neurosis  dis- 
tinguish it.  When  the  neuritis  has  resulted  in  wasted  muscles,  cutane- 
ous eruptions,  etc.,  it  can  hardly  fail  of  recognition. 

More  difficult  questions  are  those  of  the  causation  and  location  of  the 
primal  inflammation.  In  every  instance  a  thorough  investigation  should 
be  made  of  the  pelvic  organs  and  the  spinal  functions.  If  the  neuritis 
is  bilateral,  the  disease  is  almost  surely  above  the  sciatic  notch.  In 
tabes  sciatic  jmins  are  very  frecjuent,  but  their  lancinating  character 
and  appearance  in  storms,  with  other  symptoms  and  signs  of  the 
disease,  should  lead  to  their  proper  classification.  By  the  injection 
of  cocain  into  or  close  to  the  nerve  at  the  sciatic  notch  the  neuritic 
pain  is  inhibited,  unless  the  trouble  is  higher  up,  and  this  measure,  there- 
fore, helps  to  locate  it  within  or  outside  the  j)elvis.  A  history  of  syph- 
ilis, malaria,  or  climatic  exposure  sometimes  tells  the  whole  story. 

Profirnosis. — A  pure  sciatic  neuritis  is  of  good  ultimate  prognosis. 
If,  however,  it  be  due  to  pelvic  or  spinal  disease,  the  outlook  is  modi- 
fied for  the  woi'se  by  such  conditions  and  in  j)rojx)rtion  to  their  gravity. 
As  in  any  other  neuritis,  the  probable  duration  must  be  estimati»d  from 
the  degree  of  severity  of  the  neuritic  process.  The  manageability  of 
the  patient  has  much  to  do  with  the  prospects  of  a  given  case,  a«  a 
great  deal  depends  upon  rest,  and  preferably  rest  in  be<l.  Usually  the 
disease  lasts  several  months,  and  under  conditions  of  use  and  irritation 
may  extend  over  years  or  present  numerous  relapses.  If  nerve  degen- 
eration and  muscular  atrophy  develop,  from  six  to  nine  months  will  be 
required  for  recovery,  though  the  pain  may  subside  nmch  sooner. 

Treatment. — The  general  plan  of  treatment  of  a  sciatic  neuritis 
corresponds  to  that  of  any  ordinary  neuritis  (p.  284),  but  certain  local 
conditions  require  special  attention.  First  of  all  and  most  important 
in  the  early  stage  is  complete  rest  of  the  limb  by  absolute  rest 
in  bcnl.  This  can  be  rendered  the  more  effective  by  the  use  of 
a  long,  well-padded  splint,  extending  from  the  armpit  to  below 
the  foot,  where  a  cross-piece  on  the  surface  of  the  bed  serves  to 
maintain  a  proper  position  of  the  whole.  To  this  splint  the  limb 
should  be  lightly  secured  in  a  comfortable  position,  slightly  flexed 
at  the  hip  and  knee.  The  upper  end  of  the  splint  is  secured  to 
the  chest  by  webbing  bands  or  a  binder.  Care  must  be  -taken  not  to 
constrict  the  limb  at  any  i>oint.  Gouty,  rheumatic,  and  other  favor- 
ing conditions  require  appropriate  attention,  and,  of  course,  pelvic 
and  intestinal  trouble  must  lye  pro|>erly  treated.  From  the  very  first, 
counterirritation  over  the  nerve-trunk  should  be  employed.  This  may  be 
in  the  form  of  sinapisms,  small  blisters,  or  preferably  by  the  Paquelin 
cautery.    Continuous  use  of  hot  poultices  or  the  ice-bag  is  to  be  advised. 
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Internal  medication  is  practically  useless,  though  some  favor  mercury, 
others  salicylates,  and  lately  nitroglycerin,  in  yJ-^-grain  doses  every 
two  or  three  hours,  has  been  lauded.  In  the  writer's  experience  it  has 
had  no  value.  Acupuncture  over  the  course  of  the  nerve  serves  the  same 
purpose  as  any  other  form  of  counterirritation,  and  the  same  is  true  of 
injections  of  ether  and  other  fluids.  Gibson  ^  advises  puncturing  the 
nerve-trunk  itself  with  a  good-sized  needle  in  about  five  places,  and 
reports,  in  100  consecutive  cases,  56  cured,  32  much  improved,  10  im- 
proved, and  2  unimproved.  The  purpose  of  the  nerve-puncture  is  to  re- 
lieve the  supposed  edema  within  the  sheath.  The  usefulness  of  the  meas- 
ure is,  therefore,  limited  to  early  cases.  For  the  same  reason  the  needle 
should  be  used  at  thepointof  involvement,  which  is  usually  opposite  the  glu- 
teal fold.  When  the  nerve  is  thus  pierced,  a  pain  darts  down  its  course. 
The  needle  is  to  be  inserted  at  intervals  of  about  an  inch  in  the  course 
of  the  nerve  in  the  thigh,  five  times  at  a  sitting,  and  repeated  after  two 
or  three  days.  Negro  ^  reports  113  rebellious  cases  in  which  vigorous 
pressure  over  the  nerve  at  the  most  painful  part  resulted  in  recovery. 
He  places  the  patient  on  his  face  and  with  all  his  force  presses  both 
thumbs  upon  the  nerve,  rolling  it  from  side  to  side,  for  fift^n  seconds. 
This  is  repeated  afl^r  twenty  minutes  and  it  is  then  much  less  painful 
than  at  first.  The  patient  is  relieved  of  pain  for  several  hours  and  is 
enabled  to  walk.  It  is  recommended  that  this  manipulation  be  done 
about  six  times  at  two-hour  intervals  every  second  or  third  day.  This 
procedure  would  seem  better  calculated  to  cause  than  to  cure  a  neuritis, 
but  is  certainly  valuable.  Vigorous  massage  of  the  nerve  in  early  cases 
has  always  seemed,  in  the  writer's  experience,  to  increase  the  pain  and 
intensify  the  trouble,  but  in  late  cases  is  of  great  benefit,  particularly  in 
building  up  the  wasted  muscles.  Electricity  is  also  extensively  used  by  <, 
some.  When  the  inflammation  is  recent  and  the  pain  severe  a  majority 
fevor  a  broad,  positive  sponge-electrode  over  the  nerve,  with  sufficient 
unbroken  current  to  redden  the  skin.  In  old  cases  the  vigorous 
faradization  of  the  thigh-  and  leg-muscles,  though  painful,  sometimes 
seems  to  be  of  benefit,  perhaps  by  the  mechanical  muscular  pressure  thus 
induced.  Stretching  the  sciatic  over  the  neck  of  the  femur  by  forcibly  flex- 
ing the  hip-joint  with  the  knee  fully  extended  is  also  useful  in  late  stages. 

In  most  cases  sedatives  are  required.  Morphin  is  the  only  certain 
anodyne,  but  its  disadvantages  in  the  face  of  a  protracted  disease  should 
postpone  its  use  to  the  last  moment.  The  coal-tar  derivatives  have  some 
effect,  and  cocain,  y^^  of  a  grain  injected  near  the  nerve,  acts  very  well. 
The  best  results  will  probably  follow  complete  rest  and  vigorous  counter- 
irritation  in  the  early  stage  ;  active  massage,  cutaneous  stimulation,  and 
free  use  of  the  limb  in  protracted  cases. 

Various  springs  and  watering  places  have  gained  a  reputation  in  the 
treatment  of  sciatic  neuritis.  All  furnish  hot  baths  and  much  rubbing 
or  rude  massage.  The  enforced  idleness,  abundant  excretions  due  to 
drinking  the  water,  frequent  baths,  and  manipulations  are  the  factors  of 
their  success.     In  early  cases  such  a  course  is  often  clearly  detrimental. 

>  "lAHcet,"  London,  1893,  No.  3633. 

»  "Bulletin  M^.  de  Paris,"  Jan.  22,  1896. 
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CHAPTER  IV. 
MULTIPLE  NEURITIS. 

Under  the  terms  multiple  neuritis,  multiple  peinphercd  neuritis^  poly- 
neurUisy  beri-ben,  hikk^,  etc.,  are  embraced  a  number  of  conditions 
which  have  groups  of  symptoms  mainly  referable  to  disturbed  functions 
of  the  peripheral  nerves.  The  old-time  distinction  between  central  and 
peripheral  organs  and  the  clinical  features  of  these  cases  directed  atten- 
tion mainly  to  the  nerve-trunks  and  endings.  In  view  of  our  present 
knowledge  of  the  neunm  unit,  supj>orted  by  numerous  observations 
showing  spinal  nuclear  involvement  and  even  cerebral  cortical  disturb- 
ance in  multiple  neuritis,  the  term  peripheral  must  be  dropped.  By 
multiple  neuritis  or  polyneuritis  is  here  meant  a  malady  in  which  the 
anatomical  lesions  ojK^n  to  our  present  means  of  investigation  are  usually 
more  pronounctd  in  the  nerves  than  in  the  central  organs,  and  commonly 
consist  of  degeneration  of  the  axis-cylinder  pro<»ess.  Cases  in  which 
no  histological  change  is  found  can  not  always  be  excluded,  as  many  of 
the  numerous  iK>isons  giving  rise  to  the  disease  may,  so  far  as  we  can 
detect,  som(»times  j)r(xluce  dynamic  mcKlifications  alone.  It  is  also 
allowable  to  sup|)ose  that  the  early  effwts  of  such  jwisons  are  perturba- 
tive  of  nerve-cell  activity,  to  which  the  degeneration  in  the  distant  axis- 
cylinder  process  is  si^condar}',  and  that  if  the  poisoning  be  slight  in 
degree,  or  the  investigation  be  made  before  the  secondary  results  are 
developed,  no  change  whatever  will  Ik»  i)resented.  Finer  methods,  how- 
ever, are  daily  displacing  jwst-mortem  appearaiures  v.hich  were  formerly 
considered  normal,  and  the  dynamic  cases  are  being  steadily  brought 
within  the  domain  of  the  morphologically  abnormal.  It  is  likely  that 
polyneuritis  were  Iwtter  class(»d  as  a  general  disease  of  the  nervous 
system.  The  preix)nd(»mnce  of  neuritic  conditions  has  dictated  its  de- 
scription in  this  connection. 

Etiology. — Polyneuritis  is  the  n^sult  of  a  systemic  poisoning  or  of 
conditions  which  entail  depraved  nutrition,  such  as  ])eniicious  anemia,  or 
of  both.  The  toxic  sul)stances  which  are  capabh^  of  producing  a  multiple 
neuritis  are  most  connnonly  alcohol  and  lead ;  less  frequently  arsenic, 
mercury,  silver,  phosphorus,  sulphid  of  carbon,  oxid  of  carbon,  and 
ergot.  In  Manchester,  England,  an  epidemic  of  multiple  neuritis  was 
traced  to  arsenic  in  the  beer.^  Certain  avtotoxic  substances  may  be  de- 
vcIoikmI  that  have  the  same  pathogenic  power,  as  in  diabetes,  nephritis, 
and  intestinal  disturbance. 

Tlie  ivfcctioiiH  furnish  another  group  of  causative  agents.  Most  of 
the  inflections  fevers — typhoid,  typhus,  the  exanthemata,  erysipelas,  puer- 
jx»ral  infwtion,  acute  rheumatism,  influenza,  and,  al)ove  all,  diphtheria — 
are  (xicasionally  followed  by  a  multiple  neuritis,  which  usually  appears 
during  convalescence.  P]ven  whooping-cough  has  been  complicated  by 
multiple  neuritis.*  In  rare  instancies  the  neuritic  disturbance  appears 
early  in  these  infectious  diseases,  and  again  rarely  it  may  follow  them  after 
a  considerable  period  of  time,  even  after  several  months  have  intervened. 

1  J.  S.  Bury,  *'  Hr.  Mc^d.  Jour.,"  Dec.  1,  1900. 
«E8huer,  **Jour.  Am.  Med.  A«oc.,"  Jan.  10,  1903. 
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SyphUia  and  tuberculosis  have  both  been  cited  as  causal  of  poly- 
neuritis. Undoubtedly  they  both  predispose  to  it  by  the  systemic  de- 
pression they  occasion,  and  both  are  capable  of  producing  a  local  neuritis 
by  their  specific  proliferations.  The  anesthetic  form  of  leprosy  is  fre- 
quently marked  by  a  polyneuritis  which  is  actually  a  peripheral  disease 
and  due  to  the  invasion  of  the  nerve-trunks  by  the  bacillus  lepr». 
Malaria  can  undoubtedly  produce  it.  Eisenlohr,  in  Homburg,  and 
Graeme  Hammond,  in  Connecticut,  have  reported  small  epidemics  of  the 
disease,  which  also  in  the  form  of  beri-beri  is  common  in  certain  parts  of 
Asia,  South  America,  and  on  shipboard  during  long  voyages. 

Cachexias  of  all  sorts,  but  esj^ecially  those  associated  with  cancer, 
are  likely  to  develop  polyneuritis ;  usually,  however,  combined  with 
changes  in  the  spinal  cord.  Old  age,  and  especially  old  age  marked 
by  extreme  arteriosclerosis  and  atheroma,  may  be  the  occasion  of  the 
disease  by  failure  of  nutrition  l)oth  in  the  trophic  spinal  apparatus 
and  in  the  peripheral  nerve-triinks.  Multiple  neuritis  occurs  infre- 
quently before  adult  age.  In  children  it  is  usually  due  to  infection, 
especially  diphtheria,  measles,  and  influenza.  Much  more  rarely  it  is 
caused  in  childhood  by  lead  or  arsenic.  Arsenic  has  caused  poly- 
neuritis in  some  cases  of  chorea  where  it  has  been  too  freely  used. 
After  adult  age  is  reached  all  forms  are  comparatively  common. 
Alcoholic  polyneuritis  is  most  frequent  between  thirty  and  forty.  The 
senile  and  atheromatous  forms  appear  only  after  sixty.  Women  fur- 
nish the  greater  proportion  of  alcoholic  cases  ;  men,  of  the  rheumatic  and 
toxemic  variety.  Occupation  plays  a  large  part.  Painters,  plumbers, 
type-setters,  rubber-workers,  match-factory  employees  and  employees  in 
white-lead  factories,  and  lead-miners  are  especially  exposed.  Various 
other  pursuits  requiring  the  use  of  lead,  arsenic,  and  mercury,  or  the 
handling  of  spirituous  liquors,  the  last  by  indulgence,  furnish  many 
cases.  Very  often  more  than  one  cause  is  operative,  as  when  tubercu- 
losis leads  to  constant  alcoholic  stimulation,  or  the  onset  of  physical  or 
mental  depression  in  an  alcoholic  precipitates  the  attack  of  polyneuritis. 

Morbid  Anatomy. — Lesions  in  the  Nerves. — In  the  very  great 
majority  of  cases  the  condition  found  in  the  nerve-trunk  is  one  of  degen- 
eration comparable  to  that  caused  by  traumatism,  with  the  difference  that 
in  polyneuritis  the  nerves  show  many  axis-cylinders  in  a  comparatively 
normal  condition.  Indeed,  all  grades  of  Wallerian  d(»genenition  may  be 
encountered  in  a  single  nerve,  the  fibers  being  differently  affected  by 
the  toxic  agent.  It  is  also  evident  that  the  intensity  of  the  toxic  pro- 
cess and  the  duration  of  the  disease  will  produce  corresponding  modifi- 
cations in  the  nutrition  of  the  axis-cylinder.  It  is  i)ossible  that  event- 
ually we  will  be  able  to  distinguish  a  variation  in  the  degeneration 
produced  by  the  various  provocative  agents,  but  at  present  they  escape 
detection.  The  degeneration  following  lejul-poisoning  is  apparently 
identical  with  that  caused  by  toxins.  The  intensity  of  the  neuritis 
generally  decreases  from  the  periphery  towanl  tlie  centers.  Hyperemia 
of  the  endo-  and  perineurium  is  frequently  obserwible.  In  addition  to 
the  axis-cylinder  changes  in  some  cases,  usually  those  of  long  standing, 
there  is  an  increase  in  the  adventitia.  A  considerable  thickening  of  the 
nerve-trunk  results.    This  fibrous  proliferation  may  even  be  excessive  and 
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at  exposed  points  sometimes  produces  nodular  enlargements.  Syphilitic, 
leprous,  and  tubercular  changes  incident  to  these  various  diseases  are  also 
encountered.  In  the  leprous  form  the  nerve  may  also  contain  the  char- 
acteristic bacilli.  Ceni,^  Crocq,^  and  others,  by  inoculation  experiments 
in  lower  animals,  have  produced  the  same  changes  in  the  nerves  and  in 
the  spinal  cord  as  are  found  in  human  subjects,  but  not  in  the  brain. 

Legions  of  the  Spinal  Cord, — In  a  considerable  and  constantly  grow- 
ing number  of  cases  the  cellular  parts  and  even  the  conduction  tracts  of 
the  spinal  cord  have  shown  involvement.  Oertel,  Dejerine,  and  Peruice 
have  described  lesions  of  the  anterior  horns  in  diphtheric  neuritis.  Many, 
among  them  Finlay,  Achard,Schaeffer,  Larkin  and  Jelliffe,^  and  Clarke,* 
have  noted  the  same  thing  in  alcoholic  neuritis.  Others  again,  as  Thiersch 
and  Rosenbach,  recognize  a  simple  atrophy  of  the  cornual  cells  in  lead- 
palsy.  The  cells  of  Clarke's  column  and  the  fibers  of  the  posterior  and 
cerebellar  tracts  have  presented  diffuse  lesions  of  an  inflammatory  and 
degenerative  nature.  Henschen  ^  records  a  case  of  typical  diphtheric 
polyneuritis  followed  by  acute  disseminate  sclerosis.  The  spinal  cellu- 
lar changes  consist  either  of  a  changed  crenelated  form  with  vacuola- 
tion,  or  of  changes  of  an  inflammatory  character,  sometimes  with 
hemorrhages.  The  lesions  of  the  spinal  white  matter  are  principally 
degenerative. 

Lesions  of  the  Brain. — Pernice  and  Scagliosi  •  in  diphtheric  cases 
found  the  principal  changes  in  the  brain,  cerebellum,  and  cord,  and  re- 
ferred them  to  circulatory  disturbance  followed  by  degenerative  changes 
and  hemorrhage.  The  cortical  cells  showed  atrophic  degeneration, 
which,  as  in  the  cord,  especially  affected  their  protoplasmic  prolonga- 
tions. The  well-known  effects  of  alcohol  and  lead  on  the  cerebrum  are 
also  found.  Dehio,'  experimenting  on  animals  with  poisonous  doses 
of  alcohol,  found  by  appropriate  stains  that  many  of  the  cortical  cells  were 
changed  in  whole  or  in  part.  The  presence  of  psychical  symptoms  in 
many  causes  of  polyneuritis  abundantly  proves  that  the  affection  is  one 
that  does  not  spare  the  highest  nervous  apparatus. 

On  the  other  hand,  in  many  cases  of  polyneuritis  no  changes  have 
been  detected.  Thus  Hosche,*  in  a  carefully  examined  case  of  wide- 
spread diphtheric  palsy,  found  absolutely  no  change,  even  in  the  muscles 
which  had  been  paralyzed.  He,  therefore,  attributes  the  syra])toms  to 
toxins  which  operated  witliout  causing  anatomical  changes.  The  optic 
nerve,  which  is,  in  fact,  a  cerebral  structure,  is  often  affected  in  polyneur- 
itis. We  have  here  to  recall  the  whole  list  of  toxic  amblyopias. 
Alcohol  again  plays  tlie  most  frequent  part.  The  medulla  and  tlie 
cranial-nerve  nuclei  are  subject  to  the  same  changes  as  the  analogous 
portions  of  the  spinal  cord. 

Lesions- in  the  Muscles. — The  muscles  supplied  by  the  affected  nerves 
in  polyneuritis  undergo  changes  similar  to  those  in  simple  neuritis 
or  in  nerve-division,  but  usually  less  in  degree.     The  escape  of  numer- 
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ous  fibrils  in  the  nerve-trunks  is  probably  to  be  correlated  with  the  per- 
sistence of  numerous  apparently  normal  fibers  in  the  atrophied  muscles. 
Another  and  important  feature,  however,  is  added,  and  that  is  the  ten- 
dency to  fibrous  hyperplasia  in  the  affected  muscles,  constituting  in  well- 
marked  cases  an  interstitial  myositisy  which,  in  its  turn,  may  act  detriment- 
ally upon  the  sarcode  elements.  This  muscular  fibrosis  also  explains  in 
part  some  of  the  tendinous  contracture  deformities  of  late  cases.  The 
presumption  is  that  an  element  of  irritation  is  present  which  acts 
through  the  apparently  normal  nerve-fibrils,  though  Babinski  is  dis- 
posed to  attribute  it  to  the  pathogenic  effect  of  the  toxic  agent  directly 
on  the  muscle. 

Clianges  in  the  trophic  and  secretary  functions  of  the  nerve  are,  like 
the  motor  and  sensory,  less  pronounced  than  in  a  simple  neuritis,  but 
do  appear,  and  are  marked  by  disappearance  of  the  fatty  panniculus, 
by  thinned  and  glossy  skin,  vascular  disturbances,  mottling,  edema, 
lack  of  perspiration,  and  by  modified  growth  of  hair,  nails,  and 
epithelium. 

Symptoms. — The  symptoms  arising  from  so  wide-spread  a  dis- 
ease are  correspondingly  varied.  It  is  necessary  to  take  them  up  sys- 
tematically, but  it  may  be  said,  once  for  all,  that  they  are  symmetrical,  as 
a  rule,  affecting  both  sides  of  the  body  in  a  similar  manner.  This  might 
be  expected  from  a  toxic  cause  of  systemic  distribution.  It  is,  how- 
ever, a  fact  that  the  symptoms  usually  commence  first  on  one  side  and 
frequently  are  slightly  more  marked  on  one  side  than  on  the  other 
throughout  the  disease.  They  may  be  alternately  exaggerated  on  the  two 
sides.  Some  toxic  agents,  as  lead,  affect  more  especially  the  upper  extrem- 
ities ;  others,  particularly  alcohol,  principally  involve  the  lower.  Again, 
in  some  cases  the  motor  symptoms  predominate  ;  in  others,  the  sensory. 

Muscular  and  Motor  Symptoms. — The  Lower  Extremities. — ^The 
motor  disturbance  in  polyneuritis  is  principally  one  of  deficit,  a  paresis 
that  in  severe  cases  reaches  complete  paralysis.  It  is  most  marked  at 
the  distal  extremities  of  the  limbs,  and  in  tlie  great  majority  of  cases 
affects  first  and  most  the  extensor  muscles.  In  the  lower  extremity  the 
extensors  of  the  toes,  the  peroneal  muscles,  and  the  dorsal  flexors  of 
the  foot  are  the  ones  usually  most  implicated.  In  marked  cases  foot- 
drop  is  complete.  The  foot  falls  into  line  with  the  leg  and  the  plantar 
surface  turns  inward,  passively  producing  an  equinovanis  position  when 
the  patient  is  recumbent,  or  when  the  foot  is  raised  from  the  fl<K)r  (Figs. 
115  and  116).  In  milder  cases  the  patient  can  not  raise  the  toes  from  the 
floor  while  standing  on  the  heels,  or,  in  other  words,  can  not  dorsally 
flex  the  foot  beyond  a  right  angle.  The  toes  remain  in  a  flexed,  bunched 
position,  and  can  not  be  extended  or  separated.  Efforts  against  resist- 
ance at  once  disclose  the  weakness  of  these  muscles.  A  jieculiar  and 
characteristic  gait  is  developed.  In  order  to  clear  the  ground  the  patient 
is  compelled  to  raise  the  foot  by  flexing  the  thigh.  The  leg  is  then 
thrown  forward  like  a  flail ;  the  toe  is  pendent ;  the  outer  border  of  the 
foot  is  depressed  and  brought  to  the  ground  toe  first,  or  in  a  flat-footed 
manner,  or  the  outer  border  of  the  foot  strikes  the  floor  first.  The 
other  foot  is  then  advanced  in  precisely  the  same  manner.  From  this 
high  knee-action  Charcot  denominated  the  gait  "steppage."     The  dang- 
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ling  foot  sometimes  wears  the  boot  at  the  toe  and  frequently  scrapes  up 
the  dirt  of  the  pavement.  In  very  rare  instances  a  contrary  position 
of  the  foot  and  an  opposite  sort  of  gait  has  been  produced  by  loss  of 
power    in    the    calf-muscles,   the    anterior    group   being    spared.     The 


Fig.  115.— Drop-foot  and  deformities  In  alcoholio  multiple  neuritis. 


Fig  116.— Gait  in  multiple  neuritis,  nhowinf;  tlic  IiIkIi  knt^i^action  and  the  dangling  foot  descending  bj 

ilH  iiH*  and  oilier  tK>rder. 

patient  in  such  cases  in  walking  brings  the  heel  first  to  the  ground 
with  the  foot  evertinl  and  dorsal ly  flexed. 

When  the  thigh-extensors  are  also  allectcKl  and  the  muscles  at  the  root 
of  the  limb  are  weakened,  the  use  of  the  memU^r  l>eeomes  well-nigh 
impossible.  A  paresis  of  the  extensors  of  the  knee  is  oft^n  associated 
with  that  of  the  leg  muscles  in  alcoholic  polyneuritis.  As  above  indicated, 
the  k)ss  of  power  may  l)e  trifling  or  absolute.  While  the  muscle-groups 
enumerated  are  most  affected,  their  opponents  also  lose  power,  but  in 
less  degree.  The  loss  of  synergy  alone  would  account  for  much  of  their 
weakness,  but  the  neuritic  process  (U)es  not  entirely  spare  them,  and  in 
severe  cases  of  long  standing  they  also  waste. 
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The  Upper  Extremities, — The  distal  segments  of  the  upper  ex- 
tremities, as  in  the  lower  Hmbs,  are  principally  involved.  The  muscles 
of  the  forearms  and  hands  are  most  affected.  In  polyneuritis  the  mus- 
cles under  the  control  of  the  musculospiral  are  asually  the  first  to  suffer, 
the  most  involved,  and  the  last  to  recover.  Drop-wrist,  the  attitude 
characteristic  of  musculospiral  palsy  (see  p.  293),  is,  therefore,  a  promi- 
nent deformity,  and  the  disability  of  the  hand  conforms  to  this  type,  but 
the  supinator  longus  often  escapes.  In  some  instances,  to  the  drop-wrist 
is  added  the  deformity  characteristic  of  a  median-nerve  palsy,  and  the 
claw-hand  or  ape-hand  is  developed.  The  postcarpal  tumor  may  also 
appear.  In  still  rarer  cases  the  deltoid,  biceps,  long  supinator,  spinati, 
and  short  supinator  first  suffer,  but  ordinarily  they  are  involved,  if 
affected  at  all,  after  the  forearm-  and  hand-muscles  have  been  in- 
vaded. These  functional  groupings  of  the  palsies  of  polyneuritis  again 
furnish  us  with  evidence  of  the  essentially  nuclear  character  of  the 
lesion. 

7%€  trunk-mwicles  are  sometimes  also  weakened,  but  only  after  the 
paresis  of  the  extremities  has  become  pronounced.  Standing,  walking, 
and  even  sitting  may  thereby  be  enfeebled  or  completely  prevented. 

Uie  muscles  of  the  neck  and  face  in  very  severe  and  extensive  cases 
may  also  be  affected,  as  may  the  muscles  of  the  eyes,  tongue,  throaty 
larynx,  diaphragm,  of  respiration,  and  of  the  heart  itself.  Involvement 
of  the  muscles  of  the  throat,  palate,  and  accommodative  visual  appa- 
ratus is  a  characteristic  combination  in  diphtheric  palsy.  Brunton  ^ 
calls  attention  to  a  mask-like  face,  frequently  seen  in  the  alcoholic 
variety  of  multiple  neuritis,  affecting  particularly  the  jwrtion  of  the  face 
between  the  eyes  and  lips. 

Electrical  Changes. — ^Owing,  probably,  to  the  variable  amount  of  in- 
jury and  irritation  in  the  nerves,  electrical  tests  in  polyneuritis  give  all 
possible  changes  from  the  normal  in  different  cases,  and  frequently  at 
different  periods  in  the  same  case.  Not  infrequently  in  the  early  days 
of  the  disease  electrical  excitability  to  faradic  and  galvanic  currents  is 
somewhat  increased.  This  lasts  but  a  short  time,  when  diminished 
faradic  response  is  presente<l,  and  may  be  attended  in  rare  instances  by 
voltaic  diminution,  a  purely  quantitative  change.  More  frequently  and 
customarily,  as  faradic  excitability  diminishes,  the  voltaic  current  aug- 
ments in  power  and  eventually  presents  some  or  all  of  the  items  of  the 
reaction  of  degeneration  (see  p.  47).  Complete  abolition  of  electrical 
response  to  the  galvanic  current  is,  however,  rare,  even  in  the  severest 
cases.  Popoff  *  contends  that  diminution  of  electrical  resiK)nses  may  be 
detecteil  long  before  paresthesia  is  noticed.  Erb  has  noticed  that  with 
the  increased  voltaic  responses  sometimes  myoidema  C5m  be  easily  pro- 
duced. A  sharp  blow  across  the  muscles  with  the  handle  of  a  percus- 
sion hammer,  especially  near  the  tendinous  portions,  produces  localized 
contraction  of  the  muscle-fibers,  causing  a  swelling  that  lasts  for  several 
minutes. 

M\isc\dar  atrophy  follows  the  muscular  enfeeblement,  which  in  its 
turn  is  usually  preceded  by  sensory  disturbances.  The  muscular  tone 
sinks  as  the  paralytic  features  develop  and  amyotrophia  is  promptly  added. 

»  **  Br.  Med.  Jour.,"  Dec.  1,  1900.  '  "Neurol.  Centralbl.,"  1900. 
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In  rare  cases  the  loss  of  power  is  pronounceil  and  yet  the  muscular  masses 
retain  their  usual  conformation  and  electrical  responses,  but  gradually 
their  swelling  curves  are  replaced  by  straight  lines  or  even  by  hollows, 
and  the  wasting  in  extreme  cases  apparently  denudes  the  bones  of  every- 
thing but  the  dermal  and  fibrous  structures.  A  polyneuritis  may  stop 
at  any  point  or  attain  any  degree  of  intensity.  The  muscular  atrophy 
necessarily  shows  corresponding  variations.  As  the  paralytic  features 
preponderate  in  the  extremities  and  particularly  in  the  distal  portion  of 
the  limbs,  the  amyotrophia  is  most  marked  in  the  same  positions.  We, 
therefore,  find  it  ordinarily  in  the  hands  and  feet,  in  the  forearm  and 
below  the  knee,  but  tliere  is  no  voluntarj'  muscle  that  may  not  be  in- 
volved, and  even  the  internal  viscera  are  not  immune.  In  some  cases 
a  thick  layer  of  subcutaneous  fat  or  an  edematous  condition  may  dis- 
guise the  wasting  of  the  muscles. 

Other  Motor  Disturbances. — The  lack  of  muscular  balance  in  some 
cases  and  the  diminution  of  muscular  strengtli,  whenever  pronounced, 
may  be  attended  by  a  certain  amount  of  coarse  trembling^  which  is  likely 
to  appear  on  voluntary  effort  or  when  the  muscles  are  strongly  exerted. 
This,  taken  with  the  disturbed  sensation,  especially  in  the  fingers,  leads 
to  much  clumsiness  in  the  smaller  coordinate  movements  of  the  hand. 
Most  patients  early  find  difficulty  in  picking  up  small  objects,  buttoning 
their  clothing,  etc.  For  similar  reasons  they  are  not  so  precise  in  the 
use  of  the  lower  extremities,  and  from  the  loss  of  sensation  in  the  feet 
they  sway  and  sometimes  fall  in  attempting  to  stand  with  closed  eyes. 
The  gait  may  also  appear  ataxic,  but  in  the  sitting  or  recumbent  posi- 
tion these  patients  direct  the  movements  of  their  lower  extremities  with 
as  much  exactness  as  their  limited  power  will  allow.  The  same  is  true 
for  the  movements  of  the  upper  limbs.  The  apparent  ataxia  must  usu- 
ally be  attributed  to  muscular  weakness.  Fibrillary  twUcfiing  in  the 
atrophic  muscles  is  frequently  seen.  Cramps  sometimes  occur  upon 
effort  being  made  after  a  j)eriod  of  repose,  or  spontaneously,  or  afler 
the  use  of  a  comparatively  mild  faradic  current  Patients  very  fre- 
quently complain  of  cramps,  and  of  cramped  positions.  Hyperesthesia 
and  other  sensory  disorders  i)robably  lead  to  such  complaints. 

Omtradures  are  very  prone  to  develop.  Their  disabling  character 
can  not  be  too  strongly  emphasized,  the  more  so  as  the  malposition  to 
which  they  give  rise  can  usually  be  prevented  by  proper,  early  manage- 
ment. They  arise :  (1)  In  part  from  the  lack  of  balance  in  the  muscles 
on  the  two  sides  of  the  limbs  ;  (2)  in  ])art  from  the  natural  tendency 
of  the  firxors  to  impose  ujKm  the  joints  a  position  of  demiflexion;  (3)  in 
part  from  the  action  of  gravity,  and  (4)  in  great  jmrt  fn)m  the  develop- 
ment of  the  muscular  fibrosis  and  fibrotendinous  retraction  in  the  mus- 
cles incident  to  the  disease.  From  these  (muses  the  foot-drop  becomes 
a  fixture.  Attempts  to  dorsally  flex  th<»  ankle-joint  are  stopped  abniptly 
by  the  rigid,  shortened  heel-tendon,  which  alone  impedes  the  joint's  move- 
ments. A  similar  a)n(lition  is  often  present  at  the  knee,  ellK)w,  wrist, 
and  even  at  the  hip  and  shoulder.  In  exceptional  cases  tenotomies  are 
eventually  required  to  enable  the  jmtient  to  put  the  heels  to  the  floor. 

The  Reflexes, — The  cutaneoiis  reflexes  in  the  parts  affected  by  a  poly- 
neuritis may  be  normal,  but  are  usually  diminished  in  activity  and 
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aetimes  abolished.  The  tendon  re  flares  are  almost  alwa>^  diminLslied 
or  abolu^^htii  in  the  limbs  that  are  most  affectc^l,  but,  of  course,  only  in 
the  muscles  that  suffer.  The  Achilles  jerk  may  be  abolislieil  and  the 
knee-jerk  present,  *)r  there  may  be  some  diffen-nee  on  the  two  sides  of 
the  IhhIv,  In  well-markeil  ea.ses,  h<>wever,  tlie  ankh^  knee,  wrist,  and 
elbow  rt^Hexes  are  usually  greatly  diniinisht^i  and  often  wautiu^*  Oeea- 
sionally  in  slight  cases,  and  then  usually  only  at  tirst,  the  reflexes  may 
be  very  active,  or  even  exaggerattHl,  but  clonus  is  never  encountered. 
The  organic  reflexm  governing  the  intestine  and  1) ladder  are  very  rarely 
imj)iiired  and  praetieally  never  abuvlisheil.  Sphineterie  eontrol  is,  there- 
fore, maintained* 

Sensory  Symptoms. — The  sensory  disturbances  of  piily neuritis  are 
usually  the  first  to  appear,  the  last  to  cease,  and  they  often,  even  more 
than  the  jxiralytie  featui^es,  distress  and  worry  the  patient.  Po]x>ff,^ 
however,  atntends  tliat  rednct'd  iaradic  reactions  are  the  earliest  sym{>- 
toms,  and  the  author  has  foretold  multiple  neuritis  in  alcoholic  cases  by 
the  diminislied  knee-jerks  weeks  beibre  there  was  any  complaint  of  jiares- 
tliesia.  Most  e^ses  t>egin  by  parcMhrmt  in  thi^  extremities,  which  the 
patients  de^serihe  by  sneh  words  as  tingling,  numbness,  dnndtness,  pins 
and  neetJles,  coldness,  heat,  crawling,  tickling,  and  similar  expressions. 
They  shortly  notice  that  tactile  impressions  prLHluce  abnormal  sensations, 
and  it  often  requires  careful  questioning  and  examination  to  determine 
whether  the  condition  is  one  of  hypersensitiveness,  blunted  stmsitiveness, 
or  Ixith  t\>mbintHL  A  light  stroke  with  a  feather  may  give  rise  to  a  dis- 
tinct sensation  of  tingling,  wlien  the  fjatient  can  not  tell  wliether  he  Iuls  a 
small  object,  sueh  as  a  pin,  between  the  tips  of  his  fingers  and  thumb,  or 
may  nut  l>e  able  t«>  recognize  sneh  a  familiar  object  by  the  sense  of  touch. 
Asa  rule,  these  sen  so  r\^  disturbami-s  are  [XM'^sistcnt  when  once  established, 
aitid  only  change  gnidually  ibr  tlie  better  or  worse.  In  extent  they  present 
tlie  greatest  ilitferenees,  depending  upon  the  activity  of  the  neuritis  and 
its  dumtion.  Commencing  usually  in  the  finge^r-tips  ami  in  the  tot's  and 
soles  of  the  feet,  they  gradually  extend  up  the  limbs,  enveloping  th<'m 
as  if  they  were  submerged  in  sonie  Icxise  material  like  cut  tun  or  shavings. 
Commonly  the  disturbanee  iltKS  not  g«»  above  the  ellvrnv  and  kntH^s,  l>ut 
may  reach  the  root^  of  the  limbs  and  invade  the  trunk.  In  a  number 
of  cases  similar  pai^.'^thesias  nre  felt  in  tiie  face,  lips,  and  tongue  at  an 
early  stage  of  the  malady. 

As  the  disease  advances,  tliesi'  pei'^istent  sulijective  scns^iry  symp- 
toms become  aggra vateil  and  frequently  markeil  by  crises  of  intense 
suffering,  which  are  usually  of  tlie  same  character  in  a  given  case,  but 
var>'  widely  in  different  putienfs.  One  will  complain  id'  the  most  intense 
pain;  another  sutlers  widi  liurning  sensjttions  and  wants  c(»Id  applied  ;  a 
third  feels  that  the  extremities  an'  ci»ld  tf>  ireezing  and  in  a  warm  room 
bundles  them  with  woolens.  As  a  nde,  when  pain  or  sensory  suffering 
IS  pronounced  it  is  most  marked  in  the  lower  extremities.  It  often 
deprives  the  patient  of  sleep  and  is  an  exhausting  element  in  tlie  ca*se. 

Sensibility  to  touch,  pressure,  painful  impressions,  and  temperature 
may  also  undergo  markt-d  elianges,  whicli  are  infinitely  varied.  The 
cutaneous  sensations  are  disturbed  in  areas  ruugld\'  corresponding  to  the 
^  '•  Neurol.  Centmlbl.,*'  No.  13,  1000, 
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paresthetic  distribution  and  the  motor  loss.  Early  in  these  cases,  when 
the  irritative  conditions  in  the  nerve  are  probably  at  their  maximum, 
there  is  a  tendency  to  hyperesthesia.  The  patients  may  complain  that  tlieir 
stockings  feel  as  though  full  of  knots,  that  the  bedding  feels  as  if  made  of 
ropes,  and  in  various  phrases  express  the  exaggerated  modifications  of 
touch.  Light  contact  may  be  painful.  Pressure  on  the  nerve-trunks  and 
on  the  muscular  masses  usually  develops  marked  tenderness^  and  in  severe 
cases  may  evoke  a  painful  crisis.  In  many  marked  cases  some  dissocia- 
tion of  cutaneous  sensations  is  observed.  The  pain  and  temperature 
sensations  may  be  diminished  more  than  tactile  impressions,  or  touch 
may  be  abolished,  the  contact  giving  rise*  to  pain  or  discomfort,  which 
may  not  be  proi)erly  located.  In  cases  where  the  local  conditions  of 
wasting,  anesthesia,  and  electrical  teste  indicate  marked  nerve-degenera- 
tion, the  patient  may  still  complain  of  pains,  burning,  etc.  In  late  cases 
anesthetic  features  are  nearly  always  present,  but  it  is  rare  for  them  to 
reach  a  complete  degree.  Some  modifications  of  the  muscular  and  joint 
sense  are  also  encountered,  so  that  the  blindfolded  patient  may  have  un- 
certain knowledge  of  the  position  of  the  limbs.  The  transmission  of 
all  forms  of  cutaneous  sensation  may  be  retarded,  and  generally  all 
forms  are  uniformly  decreased. 

Various  toxic  substances  diflTer  in  the  sensory  disturbances  they  pro- 
duce. Some,  with  alcohol  and  grip  at  the  head,  produce  marked  painful 
disorders  of  sensation  ;  while  others,  of  which  lead  and  diphtheria  are 
the  chief,  mainly  cause  motor  impairment, — another  argument  for  the 
central  location  of  the  disturbing  element. 

Ocular  Symptoms. —  Tmon. — Among  the  special  senses,  that  of 
vision  18  the  one  princijmlly,  if  not  alone,  affected.  Many  of  the  sub- 
stances capable  of  producing  a  polyneuritis  also  engender  a  toxic 
amblyopia.  These  are  t^specially  alcohol,  lead,  arsenic,  and  the  carbon 
gases.  (For  the  special  symptoms  which  pertiiin  to  them,  reference 
should  be  made  to  p.  103,  and  to  special  works.)  It  must  be  borne 
in  mind  that  even  a  pronounced  optic  i)apillitis,  retracted  fields,  color 
scotomata,  and  considerably  reduced  vision  may  fail  to  attract  a  patient's 
attention  and  must  be  intelligently  sought  In  the  toxic  cases  the  con- 
dition is  bilateral  and  symmetrical,  and  usually  of  insidious  development. 

Motion. — Squints  and  diplopia  have  been  noted  as  frequently  as  once 
in  ten  times  in  diphtheric  neuritis  (Remak)  and  occur  also,  but  less 
frequently,  in  the  alcoholic  form.  They  are  due  usually  to  a  neuritis 
of  the  oculomotor  nerves,  but  sometimes  to  nuclear  involvement,  when 
they  are  commonly  attended  with  ajioplectic  features  and  are  of  sudden 
onset.  The  motor  niTves  of  the  eyeball  may  be  afflicted  equally  or 
singly,  producing  corresponding  deviations,  ptosis,  etc.  Commonly 
single  muscles  are  paralyzed,  a  complete  ophthalmoplegia  being  usually 
of  nuclear  origin. 

The  Pupifji. — In  nire  cases  of  polyneuritis  the  pupils  have  been 
affectinl.  Dilatation,  contraction,  and  inequality  have  been  noted  by 
various  observers.  The  pupillary  reflexes,  however,  are  unimpaired, 
and  the  Argyll-Robertson  phenomenon  is  not  seen.  Brunton  contends 
that  the  pupillary  res|K)nse  for  aeeomm(Klati(m  is  lost,  that  for  light  re- 
maining active,  the  converse  of  the  Argyll-Robertson  phenomenon. 
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Accommodation  is  often  disturbed  in  diphtheric  neuritis,  of  which 
it  is  one  of  the  most  constant  symptoms.  Here,  too,  the  pupils  remain 
active.  As  a  result  of  the  paralysis  of  accommodation  vision  for  near 
objects  is  reduced.  This  can  be  detected  even  in  very  young  children 
by  asking  them  to  note  a  pin-hole  in  a  calling  card.  For  older 
patients  printed  characters  are  blurred  and  illegible. 

Trophic  and  General  Conditions. — In  addition  to  the  muscular 
atrophy,  the  trophic  disturbance  is  manifest  in  the  extremities,  especially 
toward  the  digits.  The  skin  is  ill-nourished,  cold,  muddy  in  com- 
plexion, often  turgid  and  reddened.  It  is  often  glossy  about  the  nails 
and  the  fingers  are  tapered  with  overlianging,  claw-like  nails,  which  the 
patient  sometimes  refuses  to  trim  owing  to  the  tenderness  and  hyperes- 
thesia. Edema  is  not  infrequent  and  rarely  an  extra  deposit  of  fat  is 
encountered,  as  also  in  the  condition  named  adiposis  dolorosa  by  Der- 
cum,  but  ordinarily  the  fat  disappears  early.  Perspiration  is  reduced, 
or  more  rarely  increased,  causing  a  sodden  crumbling  of  the  epidermis. 
The  nails  and  hairs  may  become  coarse,  stiff,  and  fragile.  Herpetic 
eruptions,  erythema,  and  ulcerations,  so  frequent  in  an  ordinary  neuritis, 
are  very  uncommon. 

The  general  nutrition  is  usually  greatly  reduced  and  slight  elevations 
of  temperature  are  common.  In  the  infectious  forms  fever  may  naturally 
be  expected.  The  j)rolonged  toxic  or  cachectic  state,  which  usually 
antedates  the  onset  of  the  polyneuritis,  accounts  for  much  of  the  physi- 
cal depression,  but  some  of  it  is  apparently  due,  and  its  continuance  is 
partly  attributable,  to  the  lowered  functional  activity  that  per\^ades  the 
entire  nervous  system.  In  severe  and  prolonged  cases  difficulty  in 
swallowing,  an  inactive  stomach  and  intestine,  a  weakened  heart  and 
failing  circulation,  the  continuance  of  pain,  with  perhaps  insomnia  and 
mental  disturbance,  produce  a  marantic  depression  that  ends  fatally  or 
destroys  resistive  power  against  acute  infections  such  as  pneumonia. 
But  usually  the  general  state  can  be  maintained  at  a  satisfactory  level. 

Mental  Symptoms. — Following  Korsakoff,  a  number  of  writers  have 
sought  to  delimit  a  psychosis  peculiar  to  }X)lyneuritis.  It  was  pointed 
out  by  Colella^  that  such  mental  disturbance  ocx^urred  only  when 
the  patient  was  hereditarily  neuropathic.  Among  others,  Ferrari  ^  has 
shown  rather  conclusively  that  this  so-called  polyneuritic  psychosis  is 
merely  the  mental  state  that  marks  chronic  poisoning  by  alcohol,  lead, 
and  other  toxic  substances,  and  has  something  in  common  with  the  con- 
fusional  insanity  that  sometimes  follows  infectious  fevers.  Charcot 
maintained  that  it  was  related  solely  to  alcohol,  but  Bury  s  has  noted  it 
in  the  Manchester  epidemic  due  to  arsenic  in  very  moderate  beer  drinkers. 
Even  here,  however,  an  alcoholic  influence  can  not  be  denied.  However, 
the  association  of  mental  disturbance  with  polyneuritis  is  extremely  com- 
mon and  in  slight  degrees  is  easily  overlooked.  It  is  most  oflen  en- 
countered in  the  alcoholic  variety,  then  in  lead  cases  and  the  infectious 
multiple  neuritides.  In  some  cases  the  mental  condition  precedes  the 
appearance  of  neurit ic  phenomena,  but  more  commonly  follows  the  onset 
of  the  polyneuritis  and  develops  progressively  with  it.    It  is  first  manifest 

1  **  Rivista  Sperimentale, "  vol.  xx.  «  "  Alien,  and  Neurol./*  Jan.,  1896. 

•  Loc,  cit.. 
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in  a  change  of  temperament  and  character.  The  patient  becomes  irrita- 
ble, capricious,  and  exacting,  or  may  show  apathy  and  indolence.  This  is 
attended  or  followed  by  loss  of  sleep  and  the  nights  are  often  marked  by 
agitation  and  vague  alarm,  which  subside  with  the  day,  to  return  at 
evening.  Hallucinations  develop  as  the  malady  advances  and  may 
lead,  in  the  depressed  and  apprehensive  mental  state,  to  impulsive  acts 
of  a  self-protective  or  defensive  character.  The  patient  may  thus  attack 
or  abuse  those  about  him  or  seek  safety  in  flight.  These  marked  men- 
tal symptoms  may  still  subside  toward  morning,  but  finally  in  some 
cases  the  delirium  persists  night  and  day.  When  this  cerebral  condition 
occurs  it  usually  appears  comparatively  early  in  the  case,  and  corre- 
sponds, i)erhaps,  to  those  irritative  features  that  have  been  indicated  in 
the  i)eripheral  nervous  apparatus.  Convulsions  sometimes  most  clearly 
and  emphatically  demonstrate  the  cortical  irritation. 

As  the  paralytic  features  develop  in  the  limbs,  a  partially  demented 
condition  obtains  for  the  cerebrum.  Often  the  period  of  delirium  and 
excitement  is  not  evolved,  and  the  depressed  mental  condition  is  insidi- 
ously developed  primarily.  This  is  marked  most  prominently  by  a  for- 
gdfulness  which  pertains  to  the  immediate  past  experiences  and  does  not 
notably  disturb  the  patient's  recollection  of  events  and  conditions  prior 
to  the  illness.  Such  a  patient  may  talk  rationally  and  logically  on  every 
possible  subject,  but  is  likely  to  forget  what  he  has  said  or  heard  only  a 
few  moments  previously,  and  repeats  remarks  and  questions  at  short 
intervals  or  tells  the  same  story  over  and  over.  Because  of  this 
amnesia  he  is  frequently  at  fault  as  to  the  day  of  the  week  or  month, 
or  even  the  hour  of  the  day,  and  may  be  unable  to  tell  at  noon  what 
he  had  for  breakfast.  This  is  in  most  striking  contrast  with  the 
patient's  ability  to  remember  the  slightest  details  of  his  early  life,  with 
his  apparent  consciousness  of  his  surroundings,  and  with  his  ability  to 
logically  associate  facts  presented  to  him. 

In  addition  one  often  observes  what  at  first  would  seem  to  be  the 
play  of  a  diseased  imagination.  These  patients  may  assert,  perhaps  when 
already  confined  to  bed  for  months,  that  they  are  just  returned  from 
a  long  journey,  of  which  they  give  endless  and  minute  details,  name 
persons  encountered,  repeat  conversations  held  and  business  transacted, 
when  they  were,  in  fact,  unable  to  turn  over  in  bed.  Such  tales  are  re- 
counted in  the  most  ordinary  way,  without  the  slightest  excitement,  and 
completely  forgotten  in  a  short  time.  If  we  analyze  them  we  find  a 
mass  of  more  or  less  definite  incidents  or  purposes  transferred  from  the 
patient's  past  life  and  brought  down  to  the  date  at  which  they  are  re- 
counted, the  intervening  time  having  disappeared.  Patients  will  speak 
of  having  just  seen  relatives  long  dead,  or  give  directions  for  the  enter- 
tainment of  persons  who  may  be  in  distant  parts  of  the  world.  If  their 
attention  is  called  to  these  discrepancies  they  first  try  to  maintain  their 
statements,  but  readily  become  mentally  confused  and  uncertain. 

This  amnesic  mental  condition  may  be  developed  in  all  grades  of 
intensity,  and  may  even  proceed  to  complete  dementia  and  a  fatal  termina- 
tion. The  bodily  strength  and  powers  of  assimilation  usually  are  cor- 
respondingly depraved.     The  mental  disorder  passes  away  as  the  case 
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mends,  and  the  mind  is  usually  perfectly  clear  before  the  peripheral 
apparatus  is  fully  restored. 

Course  and  Special  Forms. — Polyneuritic  cases  present  many  clin- 
ical varieties  and  some  special  forms.  An  ordinary  case  may  be  outlined 
as  follows  :  The  first  complaint  is  of  tingling  or  formication  in  the  feet 
and  legs,  with  occasional  pains.  After  a  few  weeks  the  hands  and  fore- 
arms are  similarly  affected  and  some  slight  loss  of  muscular  strength  is 
recognized.  The  sensory  and  motor  troubles  increase.  Pain  becomes 
more  prominent  and  the  paralytic  features  invade  the  thighs,  hips,  and 
perhaps  the  trunk  and  arms.  After  about  eight  weeks  the  malady  is 
full-fledged.  The  patient  now  walks  with  the  high  action,  the  muscles 
of  the  extremities  are  notably  wasted  and  give  the  electrical  reaction  of 
degeneration,  foot-drop  and  wrist-drop  are  well  marked,  and  the  reflexes 
are  diminished  or  abolished.  The  patient  is  uncertain  on  his  feet,  the 
legs  and  feet  readily  become  edematous,  red,  and  livid  ;  with  closed  eyes 
he  sways  and  perhaps  falls.  In  bed,  from  the  weakness  in  the  arms 
and  trunk,  he  can  not  gain  the  sitting  posture  without  help.  The  mus- 
cles and  nerve-trunks  are  sensitive  to  pressure ;  tliere  is  some  anesthesia 
or  at  least  much  blunting  and  retardation  of  the  cutaneous  sensations, 
and  much  sensitiveness  in  certain  cases.  The  skin  is  dry  and  thinned 
about  the  digits  and  base  of  the  nails.  At  this  time  mental  disturb- 
ance is  likely  to  appear.  After  this  state  is  reached  tlie  case  remains 
almost  stationary  for  several  months;  then  the  sensory  disturbances 
diminish  slowly,  the  pains  decrease,  the  anesthesia  disappears ;  the 
muscles  regain  their  former  proportions,  strength,  and  reactions ;  the 
reflexes  reappear,  and  full  recovery  is  established,  after  about  twelve 
months  from  the  onset  of  the  disease.  Very  often  anesthetic  areas  be- 
come hyperesthetic  and  the  pains  increase  as  regeneration  passes  down- 
ward. In  some  instances  the  disease,  instead  of  coming  to  a  standstill, 
progresses  to  a  fatality  by  involving  the  muscles  of  the  trunk,  of  respira- 
tion, deglutition,  and  circulation.  Death  results  from  pneumogastric 
involvement  In  other  cases  the  development  of  fibrotendinous  con- 
tractures disables  the  patient  after  convalescence  until  surgically  relieved. 
Again,  the  progress  of  the  disease  may  be  much  varied.  It  may  com- 
mence insidiously  and  then  advance  with  great  rapidity,  or,  commencing 
suddenly,  quickly  reach  its  maximum  and  then  slowly  or  quickly  sub- 
side. When  atrophy  is  well  marked,  restoration  is  always  a  tedious 
affair.  As  a  rule,  in  the  cases  that  recover  full  health  is  regained, 
but  in  a  few  cases  localized  atrophies  and  contractures  remain  perma- 
nently. 

Other  clinical  varieties  depend  on  the  location  of  the  prominent 
symptoms  of  the  disease.  The  cranial  nerves,  the  upper  extremities,  or 
the  lower  limbs  may  be  most  affected.  Some  cases  show  a  prepon- 
derance of  motor  disability,  others  of  sensory  disturbance.  The  rare 
cases  marked  at  first  by  increased  reflexes,  increased  electrical  responses, 
marked  hyperesthesia,  and  perhaps  a  tendency  to  delirium,  must  not  be 
overlooked. 

In  addition  there  is  a  small  group  of  very  acute  cases  in  which  the 
disease,  beginning  in  the  feet  and  legs,  rapidly  invades  the  thighs,  the 
tmnk,  the  upper  extremities  (commencing  in  the  fingers  and  gradually 
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passing  up  the  limbs  to  the  shoulder),  and,  finally  involving  the  dia- 
phragm and  the  bulbar  nerves,  reaches  a  fatal  termination  in  from  six 
to  twenty  days.  By  some  writers  this  form  is  considered  identical  with 
Landry's  paralysis,  but  by  others  is  distinguished  from  it  by  the  disturb- 
ance of  sensation  and  reflexes  and  the  postmortem  presence  of  changes 
in  the  nerve-trunks.  Any  sharp  distinction  is  arbitrary  and  untenable, 
as  all  gradations  between  multiple  neuritis  and  acute  ascending  myelitis 
are  encountered.^ 

Certain  toxic  elements  cause  a  polyneuritis  marked  by  peculiar  and 
even  characteristic  symptom  groups  that  merit  brief  attention. 

The  alcoholic  form,  besides  being  the  most  usual  polyneuritis, 
presents  with  considerable  uniformity  the  following  features :  The 
lower  extremities  are  the  most  affected,  and  the  painful  sensory  dis- 
turbances reach  their  highest  range  in  this  toxic  state.  They  are  pro- 
portionately much  more  pronounced  than  the  paralytic  conditions.  The 
paresthesise  are  particularly  intense  and  intolerable.  The  nmscles  and 
nerves  are  especially  sensitive,  and  cutaneous  hyperesthesia  is  exquisitely 
develojHjd.  The  high-action  gait  is  usually  well  marked,  as  the  exten- 
sors of  the  leg  are  generally  affected  with  the  muscles  below  the  knee. 
Atrophy  is  well  marked  and  the  tendency  to  fibrotendinous  contracture 
is  very  strong.  Involvement  of  the  ocular  muscles  is  comparatively 
frequent  and  bilateral  scotomatous  amaurosis  is  common.  Of  all  forms, 
alcoholic  polyneuritis  funiishes  by  far  the  greatest  number  of  cases  of 
mental  disturbance.  Recovery  is  comi)aratively  rapid  if  alcohol  can  he 
withdrawn.  Relapses  are  probable,  and  a  single  indulgence  before  the 
disease  is  definitely  at  an  end  may  cause  the  most  startling  reappearance 
and  exaggeration  of  all  the  former  symptoms. 

Lead-paley  in  typical  cases  presents  some  or  all  of  the  following 
conditions  :  It  usually  comes  on  after  prolonged  exjwsure  to  intoxication 
through  the  patient's  occupation,  or  by  the  use  of  drugs  and  cosmetics, 
or  by  drinking  contaminated  water.  The  source  of  the  lead-poisoning 
is  often  extremely  puzzling  and  requires  the  most  painstaking  search. 
The  paralytic  features  are  usually  preceded  by  colics  and  constipation, 
and  may  develop  at  a  long  period  of  months  after  the  patient  has  been  re- 
moved from  the  source  of  intoxication.  In  other  cases  the  administration 
of  alkaline  iodids  to  one  impregnated  with  lead,  but  showing  no  marked 
symptoms  of  it,  may  precipitate  the  neuritis.  The  upper  extremities 
are  first  and  almost  exclusively  affected.  In  children,  however,  the  lower 
extremities  may  suffer  equally.  The  distribution  of  the  palsy  is  prac- 
tically symmetrical,  but  the  right  hand  is  most  disabled  in  right-handed 
patients,  the  opposite  hand  in  the  left-handed.  Sensory  disturbance 
in  the  hands  is  practically  absent,  but  if  the  legs  are  affected  cutan- 
eous sensibility  is  changed  and  pains  are  usually  present  below  the  knees. 
The  muscular  wasting  is  prominent,  and  in  some  cases  seems  to  be  the 
primal  disorder,  bringing  these  cases  into  apparent  relation  with  the 
myopathies.  Most  cases  show  the  wrist-drop  feature,  but  arm  and 
shoulder  types  may  be  encoimtered  alone  or  may  be  gradually  added  to 
the  first  form,  establishing  an  appearance  of  relationship  with  the  spinal 
myopathies.  The  muscles  of  the  larynx  are  frequently  affected,  as 
>  Medin,  **  Arch,  de  Me<l.  de8  Enfants,'*  1898. 
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shown  by  aphonia.  The  retrocarpal  tumor  is  usually  developed.  Ocular 
disturbances  are  frequent,  and  due  to  optic  neuritis,  from  which  sudden 
blindness  may  occur.  When  the  trunk  and  bulbar  muscles  are  involved, 
the  outlook  is  better  than  in  the  alcoholic  variety  under  similar  circum- 
stances. The  course  is  usually  insidious  at  the  beginning  and  protracted 
throughout 

Lead-palsy  also  has  its  associated  mental  disturbance.  In  rare  cases 
this  resembles  the  one  so  usual  in  alcoholic  polyneuritis  sketched  at  page 
317,  with  marked  visual  hallucinations  and  amnesia.  Lead,  however, 
has  its  own  cerebral  disorders.  These  are  an  acute  mania  and  a  condi- 
tion that  presents  all  the  somatic  indications  of  general  paresis,  but  is 
usually  marked  by  mental  sluggishness  and  is  devoid  of  the  expansiveness 
of  true  paretic  dementia.  In  addition  lead  may  engender  general 
cerebral  affections  by  its  action  on  the  circulation,  mamly  by  the  arterio- 
sclerosis and  kidney  disorders  it  induces.  Delirium,  convulsions,  coma, 
hemiplegia,  and  combinations  of  these  are  frequently  encountered  in 
plumbism. 

Diphtheric  Pajralysis. — ^The  term  paralysis  is  selected  purposely, 
as  a  neuritis  can  not  always  be  demonstrated  in  these  cases.  Hochhaus 
found  only  the  muscles  affected,  and  Babinski,  in  rabbits  paralyzed  by 
injections  of  the  toxins  derived  from  the  Klebs-Loffler  bacillus,  found 
no  changes  whatever.  In  certain  cases,  however,  a  periaxial  neuritis 
is  clearly  demonstrable.  What  the  conditions  are  that  determine  a 
neuritis  in  one  case  and  leave  no  trace  in  others  can  not  now  be  stated* 
The  result  in  both  instances  is  undoubtedly  due  to  the  action  of  the 
toxins  evolved  in  the  life-history  of  the  bacillus  of  diphtheria.  Diph- 
theric palsy  may  appear  after  all  forms  of  the  initial  malady,  what- 
ever its  apparent  intensity  or  bodily  location.  Ware,  for  instance, 
reports  a  typical  case  with  the  usual  phar\'ngeal  palsy,  the  diphtheric 
membrane  being  located  on  the  vulva.  It  seems  to  be  rather  more 
common  in  adult  cases,  j)erhaps  because  the  |)alatal,  phar}ngeal,  and 
pneumc^stric  involvement  in  infants  may  U»ad  to  a  fatal  termina- 
tion without  being  attributed  to  a  nerve-lesion.  Ordinarily,  it  apjiears 
during  convalescence  in  from  one  to  three  weeks  aft^er  the  di])htheria 
has  subsided,  but  may  develop  within  a  day  or  two  of  the  appearance  of 
the  pseudomembrane.  The  muscles  of  the  soft;  palate  and  the  pharynx 
are  the  first  to  suffer,  as  a  rule,  and  the  paralysis  may  extend  to  the  lips, 
cheeks,  and  tongue.  If  it  spreads  further,  the  legs  next  suffer.  The 
knee-jerks  are  oft^n  abolished,  even  before  the  palate  is  disturbed.  The 
upper  extremities  and  the  trunk  are  invaded  only  in  exceptional  cases. 
The  muscles  of  the  neck,  on  the  contrary,  are  frequently  weakened,  so 
that  the  head  may  roll  about  helplessly  on  the  shoulders.  The  affected 
muscles  rarely  waste  and  contractures  hardly  ever  develop.  Sensory 
changes  consist  of  insensibility  in  the  affected  parts,  as  in  the  phar^-nx, 
hrjnx,  etc.  Much  pain  and  painful  paresthesia  are  wanting.  There 
is  usually  some  ataxia  in  the  extremities  and  Romberg's  sign  is  seen. 
At  the  time  the  palatal  difficulties  appear  there  is  usually  some  loss  of 
visual  acuit)',  especially  for  near  objects,  which  is  due  to  the  character- 
istic paralysis  of  accommodation,  but  the  pupils  do  not  fail  to  act. 
21 
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Strabismus,  double  vision,  and  ptosis  are  not  uncommon.  In  adults, 
sexual  impotence  is  frequently  developed.  Mental  symptoms  almost 
never  occur.  Diphtheric  palsy  is  of  rapid  development  and  usually 
terminates  in  recovery.  If  only  the  palate  is  affected,  cure  is  reached 
in  two  or  three  weeks ;  in  more  generalized  forms  the  disability  is  pro- 
longed to  three  or  four  months,  or  even  to  a  year  in  severe  cases.  If 
death  occurs,  it  may  be  attributable  to  the  cachexia  and  inanition  from 
inability  to  swallow  or  may  be  causwl  by  pneumogastric  paralysis.  In- 
spiration pneumonia  is  also  likely  to  carry  off  the  ])atieut.  In  very  rare 
cases  of  diphtheric  palsy  the  jwiretic  features  are  fleeting,  and  change 
from  place  to  place  or  disappear  and  return.  These  cases  are  more 
frecjuent  since  the  general  use  of  antitoxin  in  the  treatment  of  diph- 
theria, probably  because  cases  are  now  saved  that  otherwise  would  have 
terminated  fatally. 

Ersrthromelalgria  is  a  variety  of  multiple  neuritis  affecting  princi- 
pally the  plantar  nerves,  and  first  described  by  Weir  Mitchell  as  a  vaso- 
motor neurosis.  Collier  *  reports  ten  cases  of  erythromelalgia  in  organic 
nervous  disorders :  six  of  insular  sclerosis,  three  of  tabes,  and  one  of  mye- 
litis. It  may  also  occur  with  decided  arterial  changes,  but  undoubtedly 
is  a  neuritis,  as  proven  by  Mitchell  and  Spiller.^  It  usually  attacks  men^ 
and  is  worse  at  night  and  after  walking.  The  feet  become  intensely  red 
and  show  some  swelling.  The  ])ain  is  of  a  burning  sort  and  the  attend- 
ing perspiration  may  be  profuse.  Heat  aggravates  and  cold  relieves  the 
distress.  An  elevated  {x>sition  also  affords  relief.  Walking  may  become 
so  {)ainful  as  to  be  impossible.  Troj>hic  disturbance  in  the  skin  in  severe 
cases  is  encountered.  The  condition  may  get  well  spontaneously  or  be 
very  persistent.  Ilest  in  beil,  electricity,  massage,  and,  in  protracted 
cases,  excision  of  the  posterior  tibial  nerve  have  been  advised. 

Beri-beri,  or  kakke,  is  a  polync^uritis  that  apparently  depends 
upon  a  sp(»cific  infection.  Several  inv(*stigators  have  found  various 
micro-organisms  which  tluy  have  thought  to  be  the  pathogenic  agents, 
but  there  is  as  yet  a  lac^k  of  uniformity  and  confirmation.  There  are 
those  who  insist  that  it  is  due  to  carbonic  gas  jmisoning.  Others  have 
attributed  it  to  a  diet  of  fish  or  rice.  It  arises  when  people  are  huddled 
together  in  prisons,  asylums,  barracks,  or  on  shipboard,  and  is  particu- 
larly common  in  China,  Japan,  and  India,  and  in  South  and  Central 
America.  It  is  marked  by  paralytic  and  atrophic  disorders,  especially 
in  the  lower  limbs,  and  }>articularly  in  the  ant(»ro-external  leg  muscles, 
pHKlucing  the  eharai^teristic  gait  The  phrenic  and  pneumogastric 
nerves  suffer  early,  and  resj)iratory  and  cardiac  symj)tonis  are  promi- 
nent The  face  and  tongue  are  frw|uenlly  affected.  The  sensory  dis- 
orders are  mainly  anesthesia  and  severe  lightning-like  pains.  Edema 
of  the  lower  extremiti(»s  is  often  ver\'  great.  It  may  also  invade  the 
trunk  and  flood  its  cavities.  The  knee-jerks  are  lost  early.  There  is 
frcHjuently  right  cardiac  dilatation,  ra]>id  heart  action,  and  murmurs 
over  the  base.  Mental  disturbance,  similar  to  that  in  alcoholic  cases, 
is  frecpiently  observtHl.  All  degrees  of  severity,  from  simj)le  weakening 
of  the  lower  extremities,  with  cardiac  {mlpitation,  to  a  pernicious  acute 
form,  like  an  acute  ascending  myelitis  that  runs  to  a  fatal  termination 

1  ♦'  Lancet,"  Aug.  13,  1898.  ^  ''  Am.  Jour.  Med.  ttcL,"  Jan.,  1898. 
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in  a  few  days  are  presented.  Intermediate  varieties  may  be  marked 
most  by  atrophy  or  by  edema,  and  are  very  long  in  recovering,  with 
death  always  likely  from  pneumogastric  accidents.  A  large  proportion 
of  cases  are  said  to  have  intestinal  parasites.  H.  Wright  ^  found 
changes  in  the  cells  of  the  posterior  root  ganglia  and  the  anterior  horns 
of  the  cord  in  eight  consecutive  cases.  He  says:^  "  It  is  an  acute  or  sub- 
acute infectious  disease,  due  to  a  specific  organism  not  yet  certainly  deter- 
mined ;  the  organism  is  not  one  whose  special  habitat  is  any  food  such  as 
fish  or  rice,  but  one  that  may  nevertheless  be  ingested  in  any  food  and 
drink  accidentally  contaminated;  that,  after  gaining  an  entrance  to  the 
alimentary  canal,  the  organism  multiplies  in  the  contents  of  the  stomach 
and  small  gut,  but  chiefly  in  the  contents  of  the  duodenum;  that  it  there 
elaborates  a  toxin  which,  being  absorbed,  poisons  certain  afferent  and 
efiferent  neurones  to  different  extents  and  in  different  degrees,  and  thus 
gives  rise  to  a  group  of  symptoms  which  can  be  classified  as  acute  per- 
nicious, acute,  and  subacute  beri-beri.  The  probable  duration  of  the  active 
stage  of  the  organism  is  from  two  to  six  weeks,  and  after  its  active  stage 
has  ceased  and  its  virus  has  been  eliminated,  the  paresis  or  paralysis  it 
has  engendered  persists.  For  this  persistent  pafalysis  I  have  proposed 
the  term  beri-beric  residual  paralysis.'' 

Tsuzuki*  claims  to  have  demonstrated  a  specific  microorganism  from 
the  urine  and  feces  of  beri-beri  sufferers,  a  diplococcus  which  produces 
similar  s)miptoms  in  animal  experiments. 

Leprous  Neuritis. — ^The  invasion  of  the  nerves  by  the  leprous 
bacillus  sets  up  a  multiple  neuritis  or  more  properly  a  polyneuritis. 
There  is  a  marked  tendency  to  fibroid  proliferation  in  the  nerve-trunks, 
which  often  become  nodular,  and  eventually  the  bacilli  disappear.  The 
spinal  cord  is  exceptionally  invaded  by  the  bacillus  (Souza,  Martins),  and 
presents  central  cavities,  especially  in  the  posterior  horns  and  gray  com- 
missure. The  prominent  sensory  disturbance  is  anesthesia,  which  occurs 
indiscrete  plaques,  favoring  in  location  the  hands,  feet,  forearms,  legs,  and 
face.  By  spreading,  an  entire  member  or  a  large  portion  of  the  body  may 
become  anesthetic,  and  the  deep  parts,  muscles,  bones,  etc.,  are  also  in- 
volved. Muscular  atrophies  are  comparatively  slight,  and  most  affect  the 
small  muscles  of  the  hands,  feet,  and  face.  Atrophic  conditions  in  the 
hands  and  feet  lead  to  mutilations  of  the  extremities.  Fingers,  toes,  and 
even  hands  and  feet  necrose  and  are  cast  off.  The  evolution  of  the  neuritis 
is  extremely  slow,  and  may  extend  over  a  score  of  years. 

In  some  cases  a  dissociation  of  cutaneous  sensation  is  encountered 
similar  to  that  of  syringomyelia,  e8|>ecially  of  the  Morvau  type,  and 
probably  due  to  the  cord  lesions  previously  noted. 

Recurrent  multiple  neuritis  as  a  variety  has  been  described  by 
Sherwood,  Ross,  Dreschfeld,  Targlowa,  Klumpke,  and  Osier.  Thomas^ 
also  reports  a  case.  It  appears  that  certain  individuals  are  susceptible 
to  repeated  attacks  from  various  poisons,  but  particularly  from  lead 
and  alcohol.  It  is  not  requisite  that  the  patient  be  exposed  to  the 
intoxicant   to   induce  a  recurrence  of   the    neuritis,  and    it    is  unde- 

>  "  Br.  Med.  Jour.,"  June  29,  1901.  «  "  Br.  Med.  Jovir.,"  Nov.  11,  19a5. 

»  "  Archiv.  f.  Schiffs  u.  Tropen-Hygiene,"  July,  1906. 
*  "  Phila.  Med.  Jour.,"  May  14,  1898. 
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termined  whether  there  is  an  original  susceptibility  or  the  first  attack 
leaves  a  predisposition  to  its  return. 

Diagnosis. — The  diagnosis  of  a  case  of  well-marked  multiple  neu- 
ritis, based  upon  a  fairly  full  history  and  a  detailed  examination,  can 
hardly  be  missed  ;  but  in  the  early  stages,  when  a  diagnosis  is  of  most 
importance,  it  is  frequently  extremely  difficult  The  major  items  upon 
which  it  then  rests  are  the  motor  and  seasory  symptoms,  their  sym- 
metrical distribution,  their  predominance  in  the  ends  of  the  extremities, 
the  more  marked  affection  of  tlie  extensors,  the  modification  of  the 
reflex(\s,  the  tenderness  of  nerve-trunks  and  muscles,  and  the  history 
or  presence  of  some  toxic  agent  capable  of  producing  the  neuritis.  A 
multiple  neuritis  may  be  confounded  with  several  dist^'^es  of  the  spinal 
conl,  espwnully  iM)liomyelitis  anterior  and  locomotor  ataxia.  The  fol- 
lowing differential  tables  may  help  to  distinguish  them  : 

Multiple  NEuams. 

In  adults. 

IiisidiuuH. 

BcgiiiH  in  ends  of  limbs. 

Symmetrical. 

Gradual  extension. 

Sennorv  diHturhance  early  and  persistent 

Mental  symptoms  common. 

llocovcra  completely. 


PoLioMYELrns. 

Most  frcc]ucnt  in  children. 
Onset  abrupt. 
Embnices  entire  limbs. 
Not  usually  symmetrical. 
Immediate  tendency  to  improvement 
Sensory  symptoms  slight  or  absent. 
No  mentsil  symptoms. 
Usually  leaves  some  deformity. 


Locomotor  Ataxia. 
Girdle  pains  and  lightning  pains  early. 

Nerve-trunks  often  insensitive. 

Musctilar  sense  disturbed  early. 

Amyotrophia  and  reaction  of  degenera- 
tion absent. 

Peculiarity  of  gait  due  to  incoordina- 
tion and  irrespective  of  muscular 
strength. 

Strikes  heels  first  and  does  not  follow 
stmight  line. 

Circulation  and  trophic  condition  of 
Iiml)s  normal. 

Perforating  uh^irs,  joint  lesitms,  and  oste- 
opathies are  common. 

Argyll-llolH'rtson  phenomenon  usual 

Optic  atrophy  common. 

Vesiciil  tn>ubl(«  fre(|uont  and  early. 

Gastric  and  intestinal  crises. 

Fecal  incontinence  common. 

Sometimes  followed  by  paretic  dementia. 

Of  slow  evolution,  requiring  years. 

Incurable. 

Syphilis  usually  in  the  history. 


Multiple  Neuritis. 

No  girdle  pains ;  lightning  pains  infre- 
mient. 

Usually  oversensitive  and  oftx^n  thick- 
ened. 

Only  slightly  disturbed  or  intact. 

Develop  early. 

Due  to  paresis  and  proportionate  to 
loss  of  power. 

Strikers  toes  and  outer  border  of  foot 
first  and  walks  in  straight  line. 

Muscular  atrophy,  edema,  lividity,  and 
epithelial  changes. 

Rare  or  unknown. 

Never  present 

llare,  btit  toxic  amaurosis  frequent 

Very  extvptional  and  late. 

Dyspepsias  fn>m  t^)xic  causes,  consti- 
pation from  lead,  etc 

Only  in  acute  pernicious  cases  and  in 
8tuj)orous  states. 

Oflen  accompanied  by  mental  disturb- 
ance. 

Of  insidious,  progressive  develop- 
mentj  re<iuinng  months. 

Recovers  if  jiatient  survives. 

Antecedent  intoxications,  infections,  and 
<?achexias. 


Mydiiis  is  distinguished  from  polyneuritis  by  the  girdle  pains,  the 
paraplegia,  the  anesthesias,  the  retention  of  electrical  responses  in  many 
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of  the  paralyzed  muscles,  and  the  presence  of  the  deep  reflexes,  which 
usually  are  extremely  exaggerated.  In  this  disease  bedsores  are  com- 
mon ;  in  polyneuritis  well-nigh  unknown.  The  sphincters  are  usually 
beyond  ordinary  control  in  myelitis  and  practically  unaffected  in  neuritis. 

Hysteria  is  sometimes  confounded  with  polyneuritis,  and,  indeed,  both 
may  be  present  in  the  same  patient,  but  should  none  the  less  be  separately 
recognized.  The  pain  in  hysteria  lacks  sincerity  of  facial  expres- 
sion and  the  deep  muscular  masses  are  practically  never  sensitive. 
Hysterical  anesthesia  is  segmental,  and  rarely  involves  all  four  extrem- 
ities symmetrically.  The  reflexes  and  electrical  reactions  are  present  in 
hysteria — there  is  no  wasting,  no  cutaneous  dystrophy.  The  evolution 
of  hysterical  trouble,  its  emotional  concomitants,  and  its  stigmata  are 
sufliciently  significant 

The  pemicioua  anemias  often  present  reduced  reflexes,  paresthesias  in 
the  extremities,  uncertain  gait,  mental  vagueness,  and  general  muscular 
weakness.  A  careful  blood  examination  shows  characteristic  cellular 
changes  (see  page  452). 

The  diagnosis  of  the  toxic  cause  and  its  origin  is  usually  made  in 
securing  the  history  or  in  making  the  examination  of  the  patient,  but 
many  times  presents  great  and  even  insuperable  difficulties.  The  alco- 
holic, lead,  and  diphtheric  types  of  polyneuritis  are  themselves  signi- 
ficant of  their  origin.  Alcoholic  addiction  is  frequently  denied,  espe- 
cially by  women.  Patients  may  even  be  unaware  that  they  are  taking 
large  quantities  of  alcohol  in  the  form  of  various  nostrums  and  patent 
medicines.  The  absence  of  the  lead  line  on  the  gums  should  not  mis- 
lead, as  it  only  occurs  where  there  is  some  local  disturbance  about  the 
necks  of  the  teeth.  A  dose  of  iodid,  followed  by  an  analysis  of  the 
urine,  may  show  plenty  of  lead.  Hair-dyes,  face-powders,  and  styptic 
applications  or  injections  may  contain  lead,  and  the  polyneuritis  may 
appear  several  months  after  their  discontinuance.  Arsenic  and  lead  in 
fabrics,  paints,  wall-paper,  toys,  and  medicinal  prescriptions  are  to  be 
borne  in  mind.  In  diphtheria,  if  the  patient  has  been  exposeil,  it  is  not 
necessary  to  have  a  pseudomembrane  or  even  a  history  of  a  sore  throat 
in  order  to  attribute  the  palsy  to  the  proper  source.  Leprosy  and  beri- 
beri are  distinguished  by  their  infectious  and  clinical  peculiarities. 
There  remains  the  great  class  of  infections  arising  from  intestinal  fer- 
mentation and  the  infectious  diseases,  which  must  be  deciphered  from 
the  history  and  examination  of  the  patient. 

Prognosis. — It  may  be  laid  down  as  a  general  rule  that  if  the  cause 
of  a  polyneuritis  can  be  removed,  the  patient  has  a  very  good  chance  of 
complete  recovery,  and  that  recovery  is  the  most  common  termination 
of  the  disease.  The  prognosis  is  to  be  modified  in  accordance  with  the 
nature  of  the  pathogenic  agent,  the  mode  of  evolution  of  the  disease, 
its  intensity,  extent,  and  localization,  and  the  general  physical  condition 
of  the  patient.  Diphtherial  polyneuritis,  unless  the  patient  succumbs 
in  the  early  days  of  the  attack,  is  the  most  benign  form,  and  rapidly 
terminates  in  recovery.  Lead  palsy  alone  very  rarely  causes  death,  but 
is  usually  attended  by  a  bad  general  state  and  is  of  long  duration  and  a 
disabling  character.  Alcoholic  neuritis  is  more  frequently  fatal  and  is 
customarily  associated  with  other  organic  disease  due  to  the  same  cause. 
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The  inteiiHC  paiuful  conditions  that  attend  it  and  the  debilitating  suffer- 
ings with  the  tendency  to  mental  disturbance,  give  to  the  alcoholic  form 
a  high  grade  of  gravity.  Auto^iidosdccUion  arising  from  the  intestine  usu- 
ally is  the  result  of  chronic  and  intractable  bowel  disease,  and  is  corre- 
spondingly protracted  and  unmanageable.  AciUe  hivamon  and  rapid 
evolution  of  a  |x)ly neuritis  lead  at  once  to  the  apprehension  of  respira- 
tory and  cardiac  failure  and  an  early  fatal  termination.  On  the  other 
hand,  an  insidious  onset  and  slow  advancement  imply  chronic  tenacity 
and  a  prolonged  impairment  of  powers,  with  slow  convalescence. 

The  gravity  of  a  polyneuritis  is  in  some  j)roix>rtion  to  its  €xin\t^  par- 
ticularly in  relation  to  its  advancement  toward  the  trunk,  implying  great 
helplessness,  and  toward  the  i)noumogastric,  implying  fatal  aexsidents 
from  its  implication.    The  i)resence  of  cerebral  symptmnsy  such  as  psycho- 
ses or  convulsions,  and  of 
"^j    spinal  involveriient,  as  shown 
'      by  loss  of  sphincter  control, 
add  greatly  to  the  gravity 
of  the  outlook.    The  general 
state,  the  powers  of  diges- 
tion, assimilation,  and   the 
ability  to  sleep  have  a  strong 
bearing  on  the  recupenitive 
pn)S|>ects  of  the  patient. 

Treatment.— The  first 
element  in  the  trejitment  of 
a  multiple  neuritis  naturally 
is  the  removal  of  the  cause. 
In  alcoholic  eases  this  is  fre- 
quently a  matter  of  great 
difliculty  unless  the  patient 
ciui  be  i)laeed  under  the  care 
of  a  trained  nurse  or  in  a 
hos])ital.  In  some  instances 
the  immediate  withdrawal 
of  alcx)liol  is  attended  with 
a  great  deal  of  physical  and  mental  disturban(»e,  but  half-way  measures 
usually  only  prolong  th(»  agony  and  frequently  fail  comjJetely.  After 
such  a  case  has  made  decided  improvement  and  if  taken  t»arly  this  may 
promptly  appear ;  a  very  little  indulgence  in  alcohol  is  likely  to  cause 
the  return  of  all  former  symptoms.  Very  moderate  drinking  is  capable 
of  maintaining  them  indefinitely. 

Ix^ad  can  be  eliminated  from  the  system  by  the  use  of  the  alkaline 
iodids  and  sulphates,  but  some  care  must  be  taken  not  to  lil)erate  the 
metal  t(X)  rapidly,  as  cerebral  disturbance  and  an  increase  of  the  paralytic 
features  may  be  procipitate<l.  They  should  be  commencwi  in  small  but 
increasing  doses,  and  aided  by  elimination  from  the  skin,  kidneys,  and 
es[>ecially  from  the  constijmted  bowels.  Occupations  giving  rise  to  such 
poisoning  must  be  given  up  entirely,  as  even  when  convalescence  has 
been  long  established  a  relapse  is  likely  to  quickly  follow  a  return  to 
^e  former  work. 


d  ^ 

FJg.  117.— The  upper  flfrnre  ropre»entJ«  the  shape  of  the 
brown-paperi>attern,  and  of  the  leather  cut  in  correipond- 
ence  to  it.  The  dinienniona  are  approximate,  varying  with 
each  lex;  d  is  the  narrowing  for  the  knee,  that  the  leather 
may  not  prem  on  the  hone  at  the  nidet;  h  is  the  excavation 
on  each  side  for  the  ankle  with  the  narrow  connecting  piece 
of  leather,  which  is  the  special  feature  of  the  contrlTancc. 
This,  1  to  1%  inchea  wide,  and  no  longer  than  is  nei'dful, 
aflbrds  lengthwise,  adequate  support  to  make  the  null  from 
above  act  down  on  the  foot-pleoe  on  which  the  pull  acts  ;  at 
h  and  g  are  the  rings  for  the  cords ;  the  cords  are  here 
ahown  only  as  going  to  the  lower  rings;  if  there  h  contrac- 
tion of  the  knee,  they  should  be  carried  through  these  rings 
and  fastened  to  the  other  rings  above  the  knee;  if  there  is 
no  contrnciion  of  the  knee,  it  is  not  necessary  for  the  leather 
to  extend  above  the  knee  (after  (iowers). 
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Id  aiik>-iiitoxicatioiis  fmm  iiitef^tinal  fermentation  a  restrickHl  diet  aiid 
the  Ui^e  of  those  aiitisepties  whieh  tent!  tf^  iTihil>it  baeteriid  activity  and 
rediK*e  toxieity  are  iiulieiited^  In  diphthrria  the  soiii'ce  of  itdeetiuo 
subsidei^  with  the  eessiitiou  ol"  i\u^  UnviUiiry  invasion.  Id  tlie  poison- 
ingsi  following  aeiite  infeetions*  the  toxenjic  state  requires  attention  and 
is  heM  ef:>nt rolled  hy  very  lar^e  doses  of  irr»n,  especially  the  tinetnre  of 
the  ehhirid,  hy  sjilc^l,  and  similar  dnijrs.  If  a  malarial  i^lenient  is  pres- 
ent, qniinii  an<l  arsenic  are  reijoirt'cl.  The  varitjus  exiehexias  tliat  ai'e 
attended  hy  the  developmnnt  of  multiple  neuritis  nniorttinatelv  are  rarely 
anienahie  to  treatment.  In  tid)ereidiisis  and  eancer,  the  measures  whieh 
pnxluee  improvement  in  the  general  state  benefit  the  neuritis. 

The  general  phifm'ai  voiuiittoit  in  all  eases  retjuires  att+'ntion  from 
first  to  hist,  and  one  of  the  ehief  itt  nis  in  this  eoimeetion  is  rest  ior  the 
weakentM:!  ninsi^les.  This  frt-quently  metuis  rest  in  bed.  In  all  marked 
cases  such  rest  is  obligatory.  In  the  aente  eases  that  rapidly  invt>lve 
respiration  and  tln-eaten  the  pni'umogastric  tlje  greatest  eari^  must  be 
tidven  to  prevent  pnenmonie  inHammation.  At  the  same  time  tlie  alimen- 
tation and  siip]>ort  oi*  the  patient's  strength  frequently  rt^^uire  the  use 
of  tlie  eseiphagi*al  tube  hy  die  way  oi*  the  nose  or  mouth,  or  rectal  ft^nl- 
ing  may  be  employed.  From  first  to  last»  also,  measures  nnist  l*e  taken, 
esj>eeially  in  alenholie  eases,  to  prevent  eontraetures  and  [jtistnre  deformi- 
ties. These  usually  are  eonfim^d  to  the  lowt-r  fxtri'mities.  Foot-drop 
and  inversion  of  tlie  sole  eoiL^titute  the  tirdinarv  ileft^rmity,  hut  the  kni'es 
and  hips  are  also  frequently  involved  in  a  semiflexion  made  rigid  l)y 
tendinous  contractu rt*s  and  rarely  by  joint-adhesions.  The  weight  of 
l)ed-clotliing  serves  t^  increase  the  foot -drop,  and  must  he  taken  ofl"  the 
toes.  So  far  as  jmssible  tlir  feet  slumld  be  kept  at  a  right  angle  with 
the  legs  and  tlie  kne<-'S  and  hijis  extendtiL  The  sensitiveness  of  the 
»kin  and  the  jiains  in  the  limbs  ofte^n  defeat  attempts  to  use  anv  tixatioo 
apjKiratns  such  as  light  splints,  but  if  eumnienceti  early,  they  can  often 
Ix*  worn  with  great  advantage.  Pillows  may  be  so  placed  as  to  supjM>rt 
the  i'eet  and  rejnove  the  weight  uf  bed-covering.  Passive  movemeiitfl 
in  full  extension  and  esj>eeially  full  dnrsHJ  flexion  of  the  feet  on  the  legs 
should  he  gently  used  several  times  daily. 

In  early  stages  the  use  of  liot  or  cold  applications  has  been  recom- 
mended, hut  proliably  does  little  grwHl,  aside  from  slightly  relieving 
the  pain.  Vesication  and  stmng  stimulation  by  connterirritation  must 
be  avoided,  owing  to  the  likelihood  of  prmlueing  indolent  ulceration. 
Yigorrais  massage  anrl  electrization  that  priKluees  firm  eontraelion  of 
the  must^h's  are  also  eontraindicate^l  at  first.  (lentle  strokings  or 
kneadings  of  the  muscles  that  do  not  cause  pain  or  distress  are  uften 
very  grateful  to  the  patient,  aid  return  eiivulatiim,  and  favor  local  nutri- 
tion* Hot  batlis,  needle  douches,  Tnrkislt  anil  Russian  baths,  and  vig- 
orous measures  genemlly  should  be  reservitl  until  the  disease  has  piisst^l 
its  maximnuK 

The  question  of  anodynes  iiere,  as  in  s(*iatiea  and  other  [jrolonged 
painful  alfections,  is  one  requiring  matuix'  judgment  an*l  great  eonserv- 
atistn.  The  c*oal-tar  derivatives  sometimes;  act  well  and  are  not  so 
objectionable  as  opiates  and   e«:»eain,  wliieh  ahjue  seem  ca[)ahle  of  eon 
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trolling  the  pains  in  the  severest  cases.  Chloral  and  bromids  combined 
are  the  surest  sleep-producers. 

After  the  disea.se  has  reached  its  stationary  period  more  vigorous 
local  measures  should  be  instituteil.  Massage  of  Uie  weakened  muscles 
and  their  exercise  by  galvanic  electricity  should  be  faithfully  and  sys- 
tematically carried  out  once  or  twice  daily.  The  wasted  muscles 
frequently  respond  to  static  sparks  before  they  will  to  the  constant  cur- 
rent, and  this  form  of  electricity,  if  available,  will  then  render  good 
service.  A  faradic  brush  or  static  sparks  also  seem  to  beneficially 
influence  cutaneous  anesthesia  and  hyperesthesia.  The  patient  must 
be  urged  to  use  the  limbs,  and  at  the  first  possible  moment  to  bear 
weight  on  the  feet  and  get  the  heels  to  the  floor. 

In  cases  of  long  standing,  when  the  contractures  are  strongly  devel- 
oped, stretching,  under  anesthesia,  and  the  application  of  fixative  dress- 
ings may  be  done,  and,  if  this  does  not  suffice,  tenotomies  are  in  order. 
In  chn)nic  cases  of  wrist-drop  the  use  of  splints,  as  described  on  page 
293,  will  often  l)e  found  of  signal  service.  Here,  too,  courses  of  hot 
baths,  especially  if  combined  with  intelligent  massage,  hot  douches,  the 
Scotcli  douche,  and  Turkish  baths,  are  serviceable  if  the  general  condi- 
tion of  the  patient  does  not  contraiudicate  their  use. 


CHAPTER  V. 

HERPES  ZOSTER. 

Herprs  zoster,  also  known  as  zoder,  zofia,  and  more  commonly  as 
shingles  (Lat.  cinguhmi),  is  an  acute  infectious  disorder  beginning  with 
pain,  soreness  and  burning  in  a  given  segmental  skin  area,  followed  by 
discrete  groups  of  papules  on  a  rwldcned  and  swollen  base,  after  a  few 
days  showing  turbid  and  purulent  contents,  and  later  brown  crusts  which 
fall  by  the  end  of  the  second  week,  leaving  reddened  or  pigmental 
patches  and  occasionally  scars.  There  is  sometimes  fever  in  the  initial 
stage  which  with  the  pain  subsides  upon  the  appearance  of  the  eniption. 
Secondary  infection  of  the  eruption  may  complicate  the  course  and 
termination  of  the  disease.  The  lemon  is  an  acute  hemorrhagic  inflam- 
mation of  the  corresponding  posterior  root  ganglia.  The  favorite  loca- 
tion is  on  the  head  or  face  and  about  the  trunk,  but  any  portion  of  the 
cutaneous  expanse  may  be  affx^cttnl. 

Etiology. — The  exact  nature  of  the  infection  in  herpes  zoster  is 
not  yet  determined,  but  it  presents  seasonal,  epidemic,  contagious  and 
self-limited  peculiarities.  To  this  infection,  or  the  toxin  therefrom, 
arising,  the  posterior  root  ganglia  show  a  decide<l  susceptibility,  but 
commonly  one  only  is  affect(^d  in  a  given  case.  Certain  ganglia,  more- 
over, are  more  prone  to  attack  than  others,  namely,  the  Gasserian  and 
those  from  the  third  dorsal  to  the  second  lumbar  spinal  roots.  These 
are  in  relation  with  the  gastro-intestinal  tract  by  sympathetic  afferent 
fibers.  A  similar  eruption  appears  if  the  ganglion  be  secondarily  in- 
volved in  any   inflammatory  or  destructive  process,  and  injury  to  a 
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nerve-tnaik  may  also  cause  a  herpetic  eniption  limit'ed  to  its  cutaneous 
tlistributioiu  ZosttT  soiiietinifs  ocelli's  in  ofniTieetiini  witfi  malaria,' 
ty|>lKiid,  ineiihii^nti.s,  juiil  jiiieiuiumiii,  and  id'ttT  arj^oiHaxU  rarljonio  oxid 
^A<^  and  intrhtinal  pfnsuninp^,  St^cond  attacks  are  so  rare  as  to  k^nd 
stipiKirt  to  tbe  Idea  that  inimuuity  is  atfonlcd  by  the  first  invasion. 
Herpes  Z4>ster  is  also  Ireijuent  in  tabes  and  paretic  donientia,  both  of 
which  ecininionly  involve  ninf  pniirlin. 

Pathology,— Karens] irun*.^  iirst  funml  that  xostcr  was  associated 
with  iurtarnniatory  elnnipes  in  the  nerve  ami  pni^lia.  Heatl  and  Camp- 
bell ^  have  placed  the  matter  on  a  secure  fonnilatton.  In  all  well- 
examined  eases  an  acute  inflammatf^rv  cfuidition  is  foniul  in  the  jfan^lion 
with  liluody  extravasation,  destrncti^m  of  cells  and  fibers,  and  inflain- 
matit»u  of  the  sheath.  Tbese  are  foil  owed  by  acute  degeneration  nf 
greater  or  less  amount  and  even  Ijy  secondary  sclerosis.  In  the  j per- 
ipheral nerves  degenemtion 
appears  ami  disappears  (>r 
may  terminate  in  sclerosis 
piiri  passu  witli  tlie  change 
in  the  ganglion.  The  nerve 
changes  are  secondary  to 
tile  ganglicmic  invas(*>n,  but 
an  active  hemnrrhatrie  iu- 
flaniuiatiun  may  exteml  into 
the  Derve  from  the  ganglion. 
The  frpinat  vord  ]>reseut.s 
ucnte  degeneration  nf  tbc 
rtK»t  fibers  in  the  jHtstcrior 
rulnmn,  api>eariug  aljont  the 
tenth  day  of  the  disease. 
The  vesicles  of  tlie  ^kin 
eniptitm  c»mtain  a  sterile 
Bernni,  afid  no  evttleuee  of 
bacterial  Invasion  is  found  in 
the  neliildxjring  pn>fViundIy 
inflamed  lympliaties. 

The  disease  may  be  consitlercd  as  amdogous  to  poliomyelitis  anterior 
acuta,  and  the  autliors  quoted  have  proposed  ft*r  it  the  name  acute 
posteritjr  pf>tinmyelitis. 

Symptoms. — Zoster  frirnishes,  acconling  to  ilax  Josepli,^  about 
one  per  cent,  of  all  so-ealled  skin  diseases,  attarks  l>oth  sexes  eipially 
an<l  niainly  between  the  ages  of  fit  teen  and  lliirty  years.  Both  sides 
of  the  Ixxiy  are  afftH.*tt^l  with  ecpial  fretpicncy,  lint  bilateral  herpes 
zosfer  is  extremely  rare,  Tlierc  is  an  old  sujicrstition  that  should 
shingles  entirely  girdle  the  lindy  it  would  be  fatal.  As  a  matter  of 
fact,  bilateral  herjies  znster  is  usually  clue  to  serious  disCiLse  of  the 
vertebnd  colunm  snch  as  cancer  or  destructive  Pott's  disease.  Epidemics 
of  EostcT  occur  in  tbc  spring  and  autumn,  but  sporadic  cases  appear 

» Wuifield,  "  N,  Y.  MkI.  Jmir./'  An}-.  2,  1JK)2.  *  ^'  Brain/*  Dec.,  1900. 

•  **Pbila.  MihL  Jour./'  (Jct.  25,  1902. 


Fig.  IIB.— Ilerpcn  colter  oodOhihI  to  OietirUi  uttd  Bixtb  dEorsul 
cord  ii«g{iirnljf. 
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with  regularity  throughout  the  year.  There  is  a  prodromal  period  of  a 
few  days  with  malaise  and  slight  temperature.  Pains,  sometimes  in- 
tensely neuralgic,  burning,  discomfort,  uneasiness  in  varying  degree,  are 
felt  in  the  part  and  suddenly  the  eruption  appears.  Commonly,  pain 
and  temperature  then  subside  and  the  eruption  runs  its  indicated  course. 
Not  infrequently,  from  infection  of  the  eruption  by  various  applications 
or  the  fingers,  sloughs  and  even  gangrene  may  result,  but  ordinarily  under 
any  cleanly  management  the  blebs  dry  up  and  no  serious  scarring  results. 
The  distribution  of  zoster  is  peculiar  and  significant.  On  the  head 
and  face  it  follows  the  distribution  of  the  three  main  branches  of  the 
fifth  nerve  very  closely  in  some  instances  and  rarely  invades  the  fields 
of  two  of  them  in  one  |)atient.  More  commonly  it  is  confined  to  a  patch 
within  the  territory  of  a  single  branch  and  located  at  the  so-called  max- 
imal ]X)int  of  the  segmental  area 
outlined  by  Head  (see  page  59). 
On  the  trunk  the  eruption  is 
either  massed  about  the  maximal 
points  of  |iain  in  tlie  segmental 
areas  related  to  the  spinal  conl, 
or,  as  in  the  case  illustrated,  fol- 
lows the  limits  of  such  area  pre- 
cisely. When  occurring  on  the 
extremities,  the  eruption  follows 
the  longitudinal  lines  of  the  cord 
segments.  The  eruption  does  not 
follow  ptTipheral  nerves  and  their 
cutaneous  distribution  unless  aris- 
ing from  injuries  or  inflammation 
of  such  nerves. 

Diagnosis .  — ^The  d  iagnosis 
is  very  readily  made,  only  vesic- 
ular eczema  and  simple  herj>es 
are  likely  to  be  confounded  with 
it.  The  course  of  the  malady 
will  clear  the  problem  as  well  as  the  anatomical  relations  of  zoster  which 
are  not  presented  by  eczema.  Herpes  occurring  after  arsenic  and 
carbonic  oxid  gas  jx)isoning  and  herpes  associated  with  pneumonia, 
meningitis,  malaria,  and  typhoid  present  identical  changes  in  the 
ganglia,  nerves,  and  skin.^  In  these  forms  the  girdle  distribution  is 
not  pronounced,  and  the  skin  eruption  tends  to  be  symmetrical,  though 
typical  zoster  may  be  encountered  in  these  associations. 

Herpes  simplex,  affecting  the  lijxs  and  nose  in  cor}'za  and  gastro- 
intestinal intoxications,  and  herpes  genitalis  are  still  unclassified  as  to 
the  participation  of  the  root  ganglia. 

Treatment. — The  treatment  seems  comparatively  unimportant.  An 
antiseptic  local  dressing,  preferably  a  dry  one,  a  free  action  of  the 
bowels,  and  the  elimination  of  any  discoverable  toxic  or  infectious 
element  are  the  indications.  If  the  pain  or  burning  sensation  is  severe 
a  one  per  cent,  cocain  ointment  will  give  relief. 

*  Howard,  **  Amer.  Jour.  Mwl.  Sciences,"  Feb.,  1903. 
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Fig.  119.— H«'r|)c.s  zoster  confined   to  th«  fifth  mud 
sixth  dorsal  cord  segments. 


PAET  V. 

DISEASES  OF  THE  CORD  PROPER 


CHAPTER  I. 
LCXIALIZATIOR 


Anatomical  Considerations. — The  spinal  cord  reaches  from  the 
foramen  magnum  to  the  lower  border  of  the  body  of  the  first  lumbar 
vertebra.  From  its  lower  portion  the  lumbar  and  sacral  nerve-roots 
extend  to  their  several  intervertebral  foramina  and  make  up  the  cauda 
equina,  which  occupies  the  dural  sheath  from  the  lumbar  enlargement 
of  the  cord  to  the  bottom  of  the  sacral  canal.  The  relations  of  the 
cord  to  the  surface  of  the  body  and  to  the  vertebral  bodies  and  the 
spinous  processes  are  shown  in  figures  120  and  121. 

The  cord  is  to  be  considered  as  made  up  of  a  number  of  similar  and 
partly  independent  segments  corresponding  to  the  vertebral  bodies,  and 
each  bearing  a  pair  of  spinal  nerves.  In  addition  it  furnishes  a  longi- 
tudinal pathway  for  afferent  and  efferent  nervous  impulses.  In  early 
fetal  life  these  cord-segments  are  in  apposition  with  their  corresponding 
vertebrae,  but  become  gradually  displaced  upward  as  the  spinal  column 
outgrows  the  cord.  At  birth  the  lower  end  of  the  cord  is  opposite  the 
third  lumbar  body.  The  nerve-roots,  as  a  result  of  the  unequal  verti- 
cal growtli  of  the  cord  and  spine,  become  progressively  longer  from  top 
to  bottom,  and  in  the  same  way  the  spinal-cord  segment  occupies  a  posi- 
tion relatively  higher  than  its  vertebral  centrum.  In  the  cervical  region 
this  amounts  to  the  height  of  about  one  vertebral  body,  and  in  the  dor- 
sal region  to  about  one  and  a  half  vertebral  bodies.  The  five  lumbar, 
five  sacral,  and  one  or  two  coccygeal  segments  are  crowded  into  the  lum- 
bar enlargement  below  the  upper  level  of  the  eleventh  dorsal  and  above 
the  second  lumbar  vertebral  body. 

In  estimating  the  position  of  the  various  vertebral  bodies  we  are 
guided  by  the  subcutaneous  tips  of  the  spinous  processes.  It  will  be 
recalled  that  these  have  a  downward  direction  in  the  cer\ncal  and  dorsal 
r^ion  and  overlap  the  body  of  the  vertebra  below.  Thus  the  tip  of 
the  eighth  dorsal  spine  is  on  a  level  with  the  ninth  dorsal  body.  Refer- 
ence to  figure  121  will  make  this  clear.  It  follows  that  the  exit  of  the 
spinal  root  at  the  intervertebral  foramen  has  only  a  relative  relation  to 
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the  cord-segment  from  which  it  originates.     Cord-lesions,  are,  therefore, 

always  above  the  level  of  their  spinal-nerve 
symptoms. 

Every  spinal-cord  segment  possesses  motor, 
sensory,  and  reflex  functions  besides  vasomotor, 
visceral,  and  trophic  activities.  These  are  re- 
lated to  corresponding  body-segments,  which 
are  shown  in  their  cutaneous  extent  in  figures 
17  and  20.  Their  relation  to  the  viscera  has 
already  been  indicated  (see  p.  57). 
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Fig.  121.— Showing  the  relation  of  the  npiual  cord  to  the  bodj 
■urraoe 


Fig.  120.— The  nuraerals  in- 
dicate the  relations  of  the  rerte- 
bral  bodies  and  spines  to  the 
eorresponding  spinal  segmentA 
of  the  cord. 


CrosH^ectioiis  of  the  cord  show  that  the 
gray  and  white  matter  vary  in  projwrtionate 
area  and  outline  at  diflerent  levels  (Fig.  123). 
The  white  matter  is  divided  into  numerous 
7X)nes  and  tracts.  One  division  is  based  on 
the  embryological  development  of  the  various 
tracts  (Fig.  124).  From  dissections,  physio- 
logical experiments,  and  especially  from  the 
results  of  morbid  processes,  we  have  still  further 
division   of  the  tracts.     These  are  shown   in 
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figure  12o  for  the  ascendinjjj  degenerations  which  follow  complete  divi- 
sion of  the  cord^  and  for  the  descending^  degenerations  after  similar  lesions. 

The  H-slmjM'd  eross-seetion  ol*  the  gray  mutter  shows  numemus  cell- 
bodies*  C>1*  these  the  miterior  cornuul  groups  are  the  best  understood 
and  contain  the  eell-hodies  of  tlie  lower  motor  neuron  through  which 
motor,  trophic  J  mid  vasomotor  influences  are  exercised  over  the  muscles, 
b<mes,  and  skin.  The  central  canal  is  situated  in  tliegmy  cimimissure. 
Tlie  essential  elements  of  tlu'  cord  are  sujjjiorti-d  hy  fibrous  tissue  which 
is  eontinu<jus  with  the  penetrating  septa  of  the  pia  mater. 

The  riradafhn  in  fitr  eord  is  one  irf  its  most  impia'tant  auatomieal 
features*  Many  of  tlie  cord  diseases  are  due  to  vascular  lesions  or 
infections,  and  both  their  vertiwil  distribution  and  latenil  outlines  in 
tmnsverse  sections  mav  be  limitcxl  tu  the  corresponding  arterial  fields. 


/Itjsmur 


Fig.  1t^— Croa»«eotloii  of  cervical  »plnKl  cord,  >bi>wizig  its  aoAtomical  subdirliioiia  (Schacfcr). 

The  arterial  supply  of  tlie  ctird  consists  of  two  systems,  anterior  and 
posterion  The  anfi-rior  fiplnaf  artcri/,  arising  within  the  skull  by  two 
ro<»ts  from  the  vertebmls,  extends  the  entire  length  of  the  cord  at  tlie 
anterior  fissure  (Fig.  127).  It  is  reinfore«Hl  by  branches  from  tlie  inter- 
costal, lumbar,  and  sacnd  arteries^  \vhi<'h  fulluw  the  cnrrespunding  nerves 
into  the  spinal  eanal  and  acrom|»any  the  nerve-nwits  to  the  runL  The 
anterior  spinal  arterj"  gives  oil"  abtait  three  luiudred  branehcs,  called 
iniiertor  jnrdian  mierieit,  which  pimetnite  t!ie  anterior  fissure  at  a  riglit 
angle  to  tlie  [>arent  stem.  At  the  commissure  they  enter  the  eonl  and 
without  dividing  turn  towanl  tlie  right  or  left  anterior  horn.  At  the 
neck  of  tlie  horn  the  artery  divides  into  an  anterior  branch  to  the 
anterior  horn  and  a  posterior  branch  which  is  distributetl  to  the  nectk 
and  to  a  portion  of  the  posterior  liorn.     A  branch  is  alnj  given  off  in  a 
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Fig.  128.— TransTene  nections  of  the  cord  at  various  lerela,  to  ihow  the  relatire  Tariationa  in  grtj  and 

white  matter. 


Fig.  114, — DiTifiioiii  of  the  cross-«iction  of  llie  card  baHed  i>n  Flecb*ii(;'^!i  study  of  their  dcreJopincnA. 
At  iHroci  pyramidjil  tract;  U,  fuudumeiTtal  fiwciailiiMtf  tbe  ntit^^rior  tH>lumn  ;  T,  rest  of  l9it«  ml  column. 
7>,  dirw't  (T!f<?beUar  trnt't ;  E^  rroHecHl  prrumidal  tract ;  F^  lalfral  liiMitiinji;  zone;  Q^  anterior  roipt  loiae; 
H^  middle  rtjoi  looi*;  /,  luHlJaii  m\\*i\  J,  coJumtii  of  Goll ;  A',  po*tero-iDt4.'njal  root  tone;  L,  poet^ro- 
•xteraai  root  ume  or  iunv  of  [J^auer  ^Marit?). 


FiK.  1 2S.— Scheme  showing  wcimrlarT  degprnTulioua.  Atfrndina:  ^frf^neratioujt:  I,  Fitwrs  of  th* 
tl  fiLH<''lcti]n>4  i  ti,  liowrra,  tract ;  T,  direct  cereriellar  tra«l ;  8,  cornucommlasural 
f  duch  ;  ID^^  the  external  ntf4  wvne  trnet ;  11,  jsone  of  Liiu^auer;  12..  ailumii  of  G<j1L 

, ._  IT-  2.   ]»e!«o«udiuf;    ftulcoinarginal   tract;   H,   direct  pyracnidul  trnct ;  6,  CTfH««d 

'  fumaniiLJ  Uatif  U,  i;ouimiMh«pei|  |r»ct  of  Schultjsc  (Marie), 
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Fig.  126.— 1,  Section  of  the  oord  showing  diriiilon  into  three  arterial  dintrlcts  (diagrammatic).  Part 
supplied  onlv  bj  the  anterior  median  and  its  branchoH  is  nhadetl  with  parallel  lines.  t*an  supplied  only 
bj  the  peripneral  artcrim  is  shade<i  with  dots.  I*art  supplied  by  botn  systenis  of  arteries  is  unshadea. 
2,  Transverse  S4vtinn  of  oord  showing  distribution  of  anterior  and  iMwterior  arteries  (modified  after 
Marie).  Part  supplied  bj  posterior  arterial  system  shaded  with  dota.  Part  supplied  by  anterior  STatem 
unshade<l  (Williamson). 


Fig.  127.— Arteries  of  the  spinal  cord.  A  S,  Anterior  spinal ;  A  M^  anterior  median;  ec,  commit 
sural  \aa^  anastomotic ;  a  c,  anterior  central ;  p,  posterior  central ;  a  r,  anterior  root  arteries ;  a  /,  anterior 
lateral ;  m  /,  median  lateral ;  p  /,  posterior  lateral ;  p  r,  posterior  root  artery ;  p  c,  posterior  coniual ;  j»  ^ 
intermediate  septal ;  pm,  posterior  median  (modified  arter  Olwrsteiner). 
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vertical  direction  communicating  with  the  next  similar  artery,  and  forming 
a  longitudinal  chain  in  the  gray  matter  (Fig.  128).  The  anterior  spinal 
arter}',  from  its  lateral  ramifications  on  tne  surface  of  the  cord,  also  sup- 
plies the  white  matter  in  the  periphery  of  the  ventral  half  of  the  cord. 

The  posterior  arterial  system  of  the  cord  supplies  its  dorsal  half. 
The  two  posterior  spinal  arteries  arise  separately  from  the  vertebrals 
and,  coursing  around  the  medulla,  extend  the  entire  length  of  the 
cortl  just  outside  the  posterior  nerve-roots.  Like  tlie  anterior  spinal 
artery,  they  receive  numerous  supply  branches  from  the  intercostal 
and  lumbar  arteries.  They  give  off  anastomotic  branches  which  unite 
with  those  of  the  anterior  system 
on  the  surface  of  tlie  cord,  and  also 
present  a  cliain  of  anastomosing 
branches  on  the  posterior  median  line 
of  tlie  cord.  From  these  branches 
small  twigs  penetrate  the  cord  supply- 
ing the  gray  matter  of  a  portion  of  the 
posterior  horn  and  the  posterior  half  of 
the  white  matter  of  the  cord  (Figs.  127 
and  128).  The  arterial  twigs  entering 
the  cord  are  of  the  terminal  variety, 
and  therefore  do  not  anastomose.  The 
territories  of  the  two  systems  are  not 
entirely  independent,  as  the  borders 
of  their  irrigation  fields  overlap  and 
the  adjacent  white  and  gray  matter 
receive  arteries  from  both  sources. 
Three  arterial  districts  arc  thus  con- 
stituted:  (1)  That  supplied  only  by 
the  anterior  system  ;  (2)  tliat  supplied 
only  by  the  pixsterior  system,  and  (3) 
that  irrigated  by  both  systems  (Fig. 
126). 

It  will  be  apparent  from  these  facts 
that  arterial  disease  may  induce  lesions 
in  the  posterior  half  of  the  cord,  or  in 
the  anterior  half.  Further,  the  in- 
fection or  obliteration  of  a  single. an- 
terior median  artery  will  practically 
destroy  the  corresponding  anterior  horn. 

The  circulation  in  the  cord,  as  a  whole,  presents  some  mechanical 
conditions  that  are  significant.  The  spinal  arteries  are  the  longest  of 
their  size  in  the  body,  and,  owing  to  their  course,  are  not  subject  to  the 
direct  impact  of  cardiac  impulses.  In  this  respect  they  are  very  differ- 
ent from  those  of  the  brain.  Arterial  pressure  is  also  slight,  and  the 
venous  outlet  into  the  plexuses  about  the  dura  is  not  an  advantageous 
one  in  the  erect  position.  Gravity  impedes  the  return  circulation  as 
well  as  the  supply.  This  is  most  marked  at  the  lower  end  of  the  cord. 
The  long  course  the  lumbar  and  sacral  arteries  have  to  pursue  in  an 

22 


tig.  128.— Scheme  to  show  circulation 
in  cord  segments  and  in  vertical  directions 
(Brissaud). 
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upward  direction  along  the  corresponding  nerve-roots  in  the  cauda  still 
further  reduces  the  circulatory  (qualifications  of  this  end  of  the  cord. 

The  arteries  in  the  cord  are  provided  with  perivascular  lymph- 
sheaths,  which  are  continuous  with  the  arachnoid  meningeal  spaces. 
Venae  coniitantes  accompany  the  arterial  branches  and  empty  into 
posterior  and  anterior  plexifonn  venous  chains  on  the  surfiic«  of  the 
cord,  discharging  in  turn  into  the  extradural  plexuses.  Regurgitation 
from  the  extradural  veins  is  probably  impossible. 

The  posterior  roots  bear  a  gjmglionic  enlargement  situated  just  out- 
side the  dura,  except  on  the  lowest  pairs,  where  it  is  within  the  sheath. 
Its  function  is  trophic  for  the  afferent  tracts  in  the  cord. 

Vertical  Localization  of  a  Cord-lesion. — Cord-lesions  are  irrita- 
tive or  destructive  and  are  manifeste<l  by  corresponding  symptoms  in  tlie 
p(»riphery  to  which  the  injured  cord-segments  are  anatomically  related 
and  to  which  their  peripheral  nerves  are  distributed.  Irritative  lesions 
are  marked  by  sensory  exaggeration,  such  as  hyperesthesia  and  pain,  by 
crann>s  and  increased  reflexes.  Anesthesia,  paralysis,  and  abolished 
reflexes  result  fn)m  destruction  of  a  cord-segment.  Trophic  loss  and 
vasomotor  paralysis  may  also  ensue,  but  become  apparent  at  a  later  date. 
Tiie  symptoms  of  a  cord-lesion  embrace:  (1)  Those  due  to  the  derangement 
of  the  injun^d  segment ;  (2)  those  resulting  from  disturbances  in  tlie  con- 
duction attributes  of  the  cord,  and  (3)  those  arising  from  the  secondary 
degtmerations  in  the  cord.  These  are  variously  combined,  dei)ending 
upon  the  extent  of  the  lesion  in  the  cross-section  of  the  cord  and  its  age. 

Motor  Ssnnptoms. — A  completely  disabling  injury  falling  uix)n  any 
cord-segment  produces  paralysis  in  the  muscles  supplied  by  that  segment. 
It  will  be  noticed,  in  the  following  table,  that  muscular  actions  are  func- 
tionally groujK»d  in  the  cord  and  extend  in  a  vertical  direction  through 
several  segments.  Single  muscles  are,  therefore,  pmctically  never  alone 
paralyzed  by  spinal  lesions.  Such  a  circumscribed  palsy,  or  one  confined 
to  a  group  of  muscles  supplied  by  a  single  nerve-trunk,  at  once  declares 
the  peripheral  character  of  the  lesion.  Not  only  are  the  muscles  sup- 
pliinl  by  the  injured  segment  paralyzed,  but  all  muscles  represented  in  the 
conl  below  the  lesion  are  withdrawn  from  voluntary  control  through  the 
division  of  their  motor  j>aths  in  the  upper  neurons,  which  traverse  the 
cross-lesion  by  way  of  the  pynimidal  tracts,    A  paraplegia  is  thus  induced. 

If  the  lesion  is  not  a  destructive  one,  but  irritative  in  its  effect**, 
spasms  and  rifjidity  may  be  present.  These  are  usually  attended  by 
clonus  in  the  large  muscles  whose  tendons  pass  over  joints ;  they  are 
pres(»nt  in  all  the  levels  below  the  upper  limit  of  the  lesion,  but  more 
especially  in  the  lower  limbs. 

In  lati^  cases  of  jmrtial  cross-lesions  the  rigidity  and  spastic  features 
are  well  developed.  The  lower  limbs  are  held  rigidly  extended  or,  less 
frequently,  sharply  flexe<l.  Any  attempt  to  move  them  causes  clonic 
trembling,  which  may  finally  end  in  a  sharp  pulling  up  of  the  leg  with 
a  "jack-knife ''-like  jerk,  or  the  thighs  may  be  held  so  rigidly  by  the 
muscles  of  the  pelvic  girdle  that  if  one  limb  is  raised  from  the  bed 
by  the  foot  the  other  follows  with  it.  Contradtires  finally  develop : 
(1)  By  the  paralysis  of  one  group  of  muscles  and  the  unopposed  over- 
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action  of  antagonists  ;  or  (2)  by  the  overirritation  of  the  motor  mechanism 
of  certain  muscles  or  muscle-groups ;  or  (3)  by  structural  changes  in  the 
muscles,  causing  a  tendinofibrosis,  with  its  characteristic  retraction.  Only 
when  dealing  with  the  third  form  is  tenotomy  permanently  useful,  as 
in  the  other  varieties  the  activity  of  the  muscular  masses  promptly  re- 
produces the  conditions  sought  to  be  relieved.  In  the  structural  variety 
the  distorted  joint  usually  has  a  certain  limited  range  of  free  motion, 
but  is  then  abruptly  stopped  by  the  retracted,  imyielding  tendons,  which 
stand  out  prominently.  On  the  other  hand,  the  muscular  contractures,  due 
to  overstimulation  in  which  fibroid  changes  have  not  taken  place,  usually 
yield  slowly  or,  perhaps,  jerkily  to  efforts  tending  to  extend  them. 


Motor  and  Reflex  Functions  of  the  Spinal-cord  Seqhentb 
(after  Starr  and  Edingek). 


Segment. 

MUSCXKS. 

Reflexes. 

Cenrical 

' '  Sternomastoid. 

Trapezius. 

2-3 

1  Scaleni. 
Small  rotators  of  head. 

f 

;  Diaphrairm. 

Lev.  ang.  scap. 

Dilatation  of  pupil  by  irritating  side 

Rhomboids. 

of  neck,  4-7  cervicaL 

4 

Spinati. 
1  Deltoid. 

;  Supinat  long. 

Scapular  reflexes,  5  C-l  D. 

K 

Biceps. 

Supinat.  long.,  5  C. 

f     1 

:  Supinat  brev. 

Serrat.  mag. 

1  Pectoralis  (clav.) 

Biceps,  5-6  C. 

,   Teres  minor. 

6 

f    Pronators. 

Posterior  wrist,  6-8  C. 

Brachiaiis  ant. 

1  Triceps. 

Long   extensors  of  wrist  and 

Anterior  wrist,  7-8  C. 

7 

H 

fingers. 

: 

1  Pectoralis  (costal). 

'  Latiss.  dorei. 

Palmar,  7  C-l  D. 

1  Teres  m%j. 

^   Long  flexors,  wrist  and  fingers. 

Epigastric,  4-7  D. 

8  ■ 

i  Extensors  of  thumb. 
L '  Intrinsic  hand-muscles. 

Doreall  I  ' 

Abdominal,  7-11  D. 

2-12         1  Dorsal  and  abdominal  muscles. 

Lambar      J    Abdominal  muscles. 

Cremaster,  1-3  L. 

1 

\ :  Iliacus. 

Psoas. 

Patellar,  2-4  L. 

2 

.  Sartorius. 
1  Flexors  of  knee. 
.  r  Quad,  femoris. 

Bladder,  2-4  L. 

3      -J    Int.  rotators  of  thigh. 

I  i  Adductors  of  thigh. 

Rectal,  4  L.-2  S. 

-  J      1  Abductors  of  thigh. 
^  1        Tibialis  ant. 

Gluteal,  4-.  5  L. 

.  r   Calf-muscles. 

g      ,   ,  Ex.  rotators  of  thigh. 
1    Extensors  of  toes. 

Achilles,  .5  L. 

8fl£nl       '^   Peronei. 

j_2      i  1  Lo»K  fl«>f-  of  toes. 

I   Intrinsic  foot-muscles. 

Plantar.  1-2  S. 

Anal,    \.>  CO 
Virile,  r-^^- 

3-5           Perineal  muscles. 
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Sonsory  Ssnnptoms. — A  cross-lesion  destroys  cutaneous  sensation  in 
the  segmental  area  corresponding  to  the  lesion  and  in  all  parts  below, 
the  first  directly,  the  second  by  interruption  of  conduction.  The  di^ 
tribution  of  ane>ftJu»ia  is  practically  the  best  guide  to  the  upper  level  of 
the  lesion.  In  the  diagrams  shown  on  {mges  55  and  58  it  will  be  seen 
that  the  cutaneous  areas  of  the  skin  do  not  correspond  exactly  to  the 
cutaneous  distribution  of  the  spinal  nerves.  This  variation  will  often 
serve  to  differentiate  between  a  cord-lesion  and  one  of  the  nerve-roots. 
Root-lesions  cause  areas  of  sensory  disturbances  that  coincide  with  the 
cutaneous  distribution  of  tlie  nerves  arising  from  them.  In  the  trunk, 
for  instance,  division  of  the  cord  pnxluces  an  anesthesia  whose  upper 
level  is  practically  in  a  horizontal  plane,  while  root-lesion  anesthesia  or 
hyperalgesia  follows  the  intercostal  nerves  and  spaces.  The  territories 
supplied  by  the  intercostal  nerves  overlap  decidedly,  so  that  destruction 
of  a  single  nerve  may  manifest  no  sensory  loss.  It  requires  that  at  least 
two  should  be  divided  to  pnKluce  an  anesthetic  patch  or  belt. 

The  upper  border  of  a  spinal  lesion  is  usually  further  indicated  by  a 
zone  of  hyperesthesia  due  to  the  irritant  action  of  the  lesion  on  sensory 
paths  within  the  cord  or  uj)on  the  posterior  nerve-roots.  This  is  de8cril)ed 
by  the  patient  as  a  band  or  girdle-like  sensation  about  the  trunk  and  as 
tightness  in  the  limbs.  Its  vertical  extent  corresi)onds  to  the  irritating 
influence,  but  rarely  does  it  exceed  two  segmental  areas.  A  light  touch 
in  this  hypersensitive  zone  causes  a  feeling  as  of  pins  and  needles,  of 
pricking,  of  burning,  of  tingling,  or  of  a  thrill,  and  is  not  a  pure  exaggera- 
tion of  sensiition,  but  a  jxTversion  of  it.  Very  severe  pain  is  usually 
absent  in  j)ure  cord  lesions,  but  the  ginlling  sensation  is  often  described  as 
painful ;  and  if  the  posterior  roots  are  injured,  as  in  Pott's  disease  or 
through  meningeal  hiflammation,  the  pains  are  intense,  and  often  darting 
in  character.  Sponlaiicom  sensaiions  are  frequent,  and  patients  often 
att(»mpt  to  describe  jwculiar  feelings  of  an  unnatural  sort  which  they 
may  locate  in  aretis  that  are  absolutely  insensitive  to  ext(»mal  stimulation. 
They  may  be  caused  by  the  irritation  of  the  conduction  tracts  at  the 
upper  level  of  the  lesion,  and  are  then  referral  to  the  peripheral  sites 
from  which  they  would  naturally  arise. 

In  lesions  of  lesser  degree  sensjition  may  not  be  much  aflFected,  even 
when  motion  is  abolished,  or  the  general  sense  of  touch  may  be  broken  up 
so  that  temperature  and  i»ainful  impressions  are  not  recognized.  Tactile 
impressions,  in  the  same  way,  may  fail  to  arouse  the  sensorium  when  more 
energetic  and  painful  impressions  still  traverse  the  injured  pathways. 

The  reflexes  furnish  very  valmible  evidence  not  only  as  to  the 
upper  level  of  the  cord  lesion,  but  sometimes  as  to  its  vertical  extent. 
The  conl  lesion  that  destroys  the  porticm  of  a  reflex  arc  within  the  cord 
obliterates  that  reflex  but  (1(k»s  not  abolish  the  reflexes  below  its  own  level 
unless  the  cord  is  entirely  and  completely  divided.  It  is  now  fairly  well 
estiiblishtxl  that  complete  division  of  the  conl  in  man  extinguishes  all  cord 
reflexes  below  that  level.  ^  On  the  contrar}%  if  the  division  is  incom- 
plete, the  lower  reflexes  may  at  first  be  enfeebled,  but  within  a  few  weeks 
show  much  exaggeration.  In  a  ease  showing  such  increased  reflexes  the 
absence  of  one  or  more  at  a  given  level  jmints  to  the  diseased  portion  of 
iColliiT,  '*nraiii,"  Sprinjj,  11K)4. 
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the  cord.  Again,  the  upper  level  of  abolished  reflexes  usually  eoincides 
with  that  of  anesthesia,  and  both  focalize  the  lesion.  In  other  cases  the 
extension  and  invasion  of  cord  disease  may  be  traced  by  the  successive 
disappearance  of  spinal  reflexes ;  its  recession,  by  tlieir  reappearance. 

Trophic  Conditions. — As  the  trophic  centers  for  muscles  correspond 
with  their  motor  spinal  centers  in  the  anterior  horns,  a  lesion  which 
destroys  tliis  portion  of  the  gray  matter  of  a  cord's  segment  induces  atrophy 
in  the  related  muscles.  This  atrophy^  like  the  palsy  arising  from  a 
cord  lesion,  has  a  functional  distribution  that  depends  uj)on  tlie  associa- 
tion of  muscular  representation  in  the  cord.  By  reference  to  the  table, 
page  339,  it  is  evident  that  all  of  a  large  muscle  need  not  be  involved, 
and  that  groups  of  muscles  innervated  by  diflerent  nerv'e  trunks,  but 
centrally  associated,  may  be  thus  selected.  The  extent  of  the  wasting 
is  limited  by  the  vertical  dimensions  of  the  lesion.  The  muscles  inner- 
vated from  the  cord  above  and  below  the  destructive  process  are  spared, 
and  retain  their  nutritional  supply  and  their  electrical  responses. 
The  wasted  muscles  lose  tone  early,  and  shortly  thereafter  present  the 
electrical  reaction  of  defeneration.  Atrophic  loss  is  best  seen  in  the 
muscles  of  the  extremities ;  next  in  those  of  the  shoulder  and  pelvic  gir- 
dles. In  the  thoracic  and  abdominal  regions  the  wasting  is  only  per- 
ceptible when  several  adjacent  cord  segments  are  diseased. 

Slight  atrophic  disturbances  appear  in  the  skin,  analogous  to  those  in 
neuritis  and  confined  to  the  area  related  to  the  iryured  conl  segments. 
In  the  case  of  irritative  lesions,  such  as  acute  myelitis  and  cord  hemor- 
rhage, the  dystrophic  condition  may  be  acute  and  intense.  Under  the 
incitement  of  comparatively  slight  pressure  or  other  superficial  irrita- 
tion, herpetoid  eruptions  and  acute  bedsores  form  in  a  few  hours. 
These  occur  over  the  sacmm,  heels,  malleoli,  and  trochanters  by 
preference,  but  may  occur  M'herever  the  Iwnes  are  subcutaneous  and 
the  trophic  control  disturbed.  The  use  of  counterirritation  in  the  mild- 
est form,  and  even  of  frictions  with  the  liand,  may  provoke  them.  Hot 
bottles  that  would  otherwise  cause  no  injury  may,  under  these  circum- 
stances, induce  most  serious  load  eflects  and  deep  destruction  of  tissue. 

Vasomotor  disturbajice  in  some  degree  is  usually  present,  and 
consists,  ordinarily,  at  first  of  a  tendency  to  vascular  dilatation  and 
increased  warmth.  The  so-called  tache  c^ribrale  is  easily  provoked 
below  the  lesion.  In  cases  of  long  standing  the  skin  is  livid  and  cold, 
frequently  with  increased  perspiration.  Lesions  in  the  cervical  region 
often  cause  flushing  and  perspiration  on  the  side  of  the  neck  and  face, 
and  may  reduce  the  heart-beats  to  forty  or  even  to  twenty  a  minute. 
Dorsal  lesions,  on  the  other  hand,  are  sometimes  attended  by  a  persist- 
ently rapid  pulse.  These  vasomotor  disturbances  are  frequently  at- 
tended by  an  increase  of  body  temperature  in  lesions  in  the  upper 
dorsal  and  lower  cervical  regions,  but  it  is  often  difficult  to  exclude 
pyrexia,  due  to  the  infectious  nature  of  the  disease  or  to  intestinal  or 
vesical  disturbance  resulting  from  it. 

Visceral  symptoms  are  usually  not  pronounced,  but  the  secretions  in 
the  alimentary  canal  and  its  muscular  activity  are  frequently  disturbed. 
Constipation  is  the  rule,  and  fennentation  of  the  stomach  and  intestinal 
contents,  with  gaseous  disturbance  and  great  abdominal  distention,  is  very 
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common.  Vomiting  and  difficulty  in  swallowing  occur  in  lesions  of  the 
cervical  cord.  The  anal  and  vesical  sphincters  are  usually  disturbed. 
When  the  lesion  involves  their  reflex  centers  in  the  lumbar  cord,  complete 
relaxation  and  incontinence  ensue;  but  if  the  lesion  is  above  their  spinal 
centers,  voluntary  control  alone  is  lost.  They  then  act  automatically, 
and  the  corresi)onding  viscera  are  unconsciously  evacuated  at  intervals. 
The  examining  finger  readily  provokes  tlie  anal  sphincteric  contraction 
in  this  condition,  which  is  not  the  case  if  its  center  is  destroyed. 
There  is  a  tendency  to  fecal  and  urinary  retention,  dependent,  in  part, 
upon  the  lack  of  power  in  the  abdominal  muscles.  In  the  case  of  the 
bladder  this  leads  to  distention  by  increased  residuum  and  weakening 
of  the  detrusor,  and  the  dilatation  of  the  viscus  may  become  extreme. 
The  result  is  usually  a  cystitis,  which  is  often  precipitated  by  the  use 
of  a  septic  catheter.  Damage  to  the  kidneys  arises  both  from  the 
back-pressure  of  urine  and  the  propagation  of  inflammation  up  the 
ureters.  The  table  of  symptoms  in  disabling  but  not  absolutely  destruc- 
tive transverse  cord  lesions  (see  pages  343-349)  is  based  upon  the 
exhaustive  work  of  Wichnian.^  If  the  entire  cross-section  is  absolutely 
destroyed,  the  symptomatology  is  the  same  excepting  that  there  is  com- 
plete absence  of  muscle  reflexes  below  the  lesion. 

Horizontal  Localization  of  a  Cord  Lesion. — Many  spinal  cord 
lesions  are  more  or  less  circumscribed  in  transverse  area,  and  give  rise 
to  widely  different  symptoms  as  they  affect  the  various  physiological 
divisions  of  the  cord.  Some  cord  diseases  are  symmetrical,  and  both 
sides  of  the  transverse  section  show  identical  conditions.  Others  are 
unilateral,  and  the  two  sides  show  different  states,  not  only  at  the  level 
of  the  lesion,  but  also  in  the  levels  affected  by  the  secondary  ascending 
and  descending  degenerations. 

Ijcsions  of  the  pyramidal  tracts  produce  motor  paralysis  below  the 
level  affected  and  induce  a  spastic  condition  in  the  paralyzed  area, 
marked  by  increased  muscle  tonus,  exaggerated  reflexes,  rigidity,  and 
contractures.     These  tracts  degenerate  downward. 

Disease  of  the  posterior  columns  is  marked  by  sensory  disturbance, 
especially  of  those  elements  of  touch  related  to  pressure  and  to  the 
muscle  and  joint  sensations.  Ataxia  results.  The  temperature  and 
pain  sensations  are  aliio  usually  diminished,  and  all  forms  of  cutaneous 
impressions  are  delayed  in  reaching  tlie  brain.  The  muscle  reflexes, 
especially  the  deep  tendon  reflexes,  are  abolished  or  greatly  diminished. 
An  upward  degeneration  in  the  {wstero-internal  column  ensues. 

Wlien  the  anterior  horn  is  affected  motor  paralysis  occurs,  but  only 
in  the  muscles  which  are  supplied  by  the  large  cells  actually  involved 
in  the  morbid  focus.  The  muclcs  also  atrophy.  If  the  process  ife 
acute,  paralysis  takes  place  at  once  and  atrophy  gradually  develops.  In 
very  insidious  lesions  jmresis  and  atrophy  develop  at  an  equal  pace,  and 
fibrillary  twitch ings  are  usually  present.  Reflexes  are  al)olished  by 
lesions  of  the  anterior  horns  and  vasomotor  paralysis  is  induced  in  the 
field  related  to  the  cornual  disc^ase.  Degeneration  descends  the  lower 
neurons  arising  from  the  diseased  portion  of  the  cord,  and  the  reaction 
of  degeneration  is  presented  in  nerve  and  muscle. 

^  '^  Die  Ruokenmarksnerven  und  ilire  Segmentbeziige/'  Berlin,  1900. 
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Paralysis  muscles  of  trunk 

and  lower  extremities,      i 
Abductor  of  little  finger. 
Adductor  of  thumb. 
Flexors  of  the  little  finner. 
Opponens  minimi  digiti. 
IlIandlVInterosseT. 
Lumbricales. 

Lower     extremities     and 

trunk. 
Flexor  profundus  digitor- 

um  (ulnar  side). 
Flexor  carpi  ulnaris. 
Small  hand-muscles. 
Pronator  quadratui. 
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DISEASES  OF  THE  CORD  PROPER. 


Disease  of  the  po«<mor  horn  is  marked  by  sensory  disturbance  or  anes- 
thesia in  a  given  area,  such  as  follows  a  lesion  of  the  posterior  column. 

Lesions  of  the  posterior  roots  cause  anesthesia  if  complete ;  hyperal- 
gesia and  radiating  pain  if  irritative. 

Lesions  of  the  anterior  roots  produce  the  same  results  as  lesions  of 
the  anterior  horns. 

Lesions  arising  within  or  immediately  about  the  central  canal,  as  in 
syringomyelia,  produce  a  peculiar  dissociation  of  touch  sensations,  so 
that  painful  and  thermal  impressions  are  not  properly  recognized  while 
tactile  or  contact  impressions  remain  practically  unaffected.  Joint 
dystrophies  are  often  added. 

A  lesion  that  divides  one  lateral  half  of  the  cord  gives  rise  to  the 
Brown-S^quard  syndrome  (see  p.  55). 

In  many  cord  diseases  two  or  more  physiological  divisions  are  sym- 
metrically affected.  In  amyotrophic  lateral  sclerosis  we  have,  added  to 
the  rigidity,  myotatic  irritability,  and  contractures  that  mark  disease  of 
the  lateral  tracts,  a  progressive  muscular  atrophy  that  is  due  to  the 
lesion  of  the  anterior  horns.  Ataxic  jmraplegia  is  marked  by  symj)- 
toms  in  both  the  lateral  tracts  and  the  j>osterior  columns,  and  we  find 
ataxia  and  rigidity  with  weakness  variously  combined.  The  following 
table  roughly  shows  the  relation  of  the  various  cord  diseases  to  the  physi- 
ological division  of  the  cord.  Those  which  are  marked  by  lesions  con- 
fined principally  to  given  tracts  in  the  spinal  cord  are  denominated 
system  diseases,  as  distinguished  from  indiscriminate  lesions.  As  will 
appear  in  the  consideration  of  individual  diseases,  some  of  these  conl 
lesions,  as  in  locomotor  ataxia,  are  only  a  part  of  the  morbid  findings. 


Organic  dis- 
ea8e8  of 
the  cord. 


Indiscrimi- 
nate lesions. 


System  dis- 


'  Hemorrhage. 
Myelitis. 
Softening. 
Insnlar  sclerosis. 
Tamors. 

Traumatic  injury. 
Compression  from  bone  disease  and  tumors. 


I.<eRions  of 
single  tracts. 


Combined 
lesions. 


Anterior  comu. 


Lateral  tract. 


Posterior  col- 
umns. 

'  Anterior  comu 
and  lateral 
tract. 


Lateral  and  pos- 
terior    col- 


{  Poliomyelitis  acuta. 
Progressive  muscu- 
lar atrophy. 

(Primary     lateral 
sclerosis. 
(Little^s      disease.) 
Lathyrism. 

(  Locomotor  ataxia. 
\  Ergotism. 


Amyotrophic  lateral 
sclerosis. 


Ataxic  paraplegia. 
Friedreich's  ataxia. 
Heredocerebellar 

ataxia. 
Pellagra. 
Results     of     cross 

lesions. 


LOCALIZATION. 
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Lesions  of  the  Cauda  Equina. — ^The  descending  roots  of  the 
lumbar,  the  sacral,  and  the  coccygeal  nerves  make  up  the  cauda,  which 
occupies  the  dural  sheath  below  the  upper  level  of  the  second  lumbar 
vertebra — a  distance  of  about  ten  inches.  As  the  roots  are  given 
off  in  lateral  pairs,  the  upper  ones  are  external  and  soonest  pass  into 
the  vertebral  foramina.  Those  that  are  longest,  therefore,  are  situated 
toward  the  middle  line.  It  is  evident  that  a  lesion  involving  the  dural 
contents  below  the  conus  meduUaris  will  produce  a  root  lesion.  This 
may  be  partial  or  complete,  and  varies  according  to  the  level 
which  it  occupies  and  the  roots  actually  involved.  The  longer  roots 
are  usually  most  affected,  even  when  the  lesion  is  so  placed  as  to 
embrace  all  the  roots  of  the  cauda  extending  below  the  conus.  As 
a  conse<iuence,  the  nerves  arising  from  the  lowest  cord  segments  and 
distributed  to  the  lowest  body  levels  are 
the  ones  commonly  disturbed.  The  paral- 
ysis, anesthesia,  abolition  of  reflex  action, 
and  atrophy  that  result  from  a  complete 
root  division  correspond  to  the  peripheral 
distribution  of  the  injured  nerve  roots. 
These  peripheral  distribution  areas  corre- 
spond somewhat  to  the  segmental  cord  areas, 
but  show  a  marked  tendency  to  follow  the 
distribution  of  the  nerve  trunks  (Figs.  15 
and  16).  Both  sides  of  the  body  are  usually 
affectea,  but  uniform  symmetry  is  the  ex- 
ception while  in  cord  lesions  it  is  the  rule. 

The  motor,  sensory,  trophic,  and  reflex 
disturbance  that  results  from  a  complete 
division  of  the  caudal  roots  is  the  same 
in  character  that  follows  nerve-trunk  divi- 
sion. In  lesions  of  less  destructive  char- 
acter sensation  may  exceptionally  be  but 
slightly  disturbed  when  motion  is  quite 
abolished.  Increased  reflexes  are  not  en- 
countered. Complete  and  permanent  loss 
of  rectal  and  bladder  reflexes  points  to  in- 
volvement of  the  cord. 

In  lesions  of  the  cauda,  therefore,  we  have  anatomically  coextensive 
sensory,  motor,  trophic,  and  reflex  symptoms,  corresponding  to  the  dis- 
tribution of  the  roots  making  up  the  sacral  and  lumbar  plexuses  or  a 
part  of  them.  The  disturbance  always  affects  the  lowest  portion  and 
ceases  at  some  definite  upper  level.  Most  cord  lesions,  on  the  other 
hand,  are  limited  in  vertical  extent,  and  the  reflex  and  trophic  disorders 
are  confined  to  the  corresponding  body  segments. 

The  usual  lesions  which  affect  the  cauda  are  vertebral  fractures  and 
dislocations,  new  growths,  penetrating  wounds,  and  hemorrhage.  In 
tabes  and  multiple  neuritis,  which  are  sometimes  confound^  with 
caudal  disease,  symptoms  are  present  at  higher  levels,  as  in  the  upper 
extremities,  and  in  the  pupillary  reflexes.  Injury  to  the  plexuses  within 
the  pelvis  usually — at  least,  at  first — ^produces  unilateral  symptoms. 


Fig.  129.— Area  of  anesthesia  in 
a  lesion  of  the  cauda,  affecting  all 
the  sacral  roots. 
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CHAPTER  II. 
INDISCRIMINATE  CORD  LESIONS* 

TRAUMATIC  LESIONS  OF  THE  CORD  SUBSTANCE. 

The  spinal  cord  is  sometimes  reached  by  penetrating  wounds  made 
by  knife,  bullet,  or  other  foreign  object.  It  is  injured  more  frequently 
by  the  displacement  of  vertebrsB,  and  this  is  almost  invariably  attended 
by  both  fracture  and  dislocjition.  With  the  surgical  conditions  we  shall 
not  deal.  It  is  to  be  noted  that  vertebral  fracture-dislocations  are  fre- 
quently devoid  of  any  external  signs  of  displacement,  even  when  it  is 
found  iK)stmortem  that  the  vertebral  bodies  have  l)een  so  completely 
displaced  as  to  actually  shear  the  cord  in  two.  Restitution  to  a  practi- 
cally normal  position  may  occur  at  once,  either  s}K>ntaneously  or  due  to 
the  lifting  efforts  of  those  who  first  attend  the  injured  person.  These 
cases  all  furnish  a  history  of  trauma,  and  usually  present  local  evidence 
of  it  Tlie  (piestion  that  arises  regards  the  location  and  extent  of  the 
lesion  in  the  cord.  This  must  be  determined  by  an  application  of  the 
considerations  sot  forth  in  the  foregoing  chapter. 

The  progrnosis  in  a  case  of  actual  injur}'  to  the  cord  substance  is 
always  grave  and  generally  fatal.  If  the  lesion  cause  complete  divi- 
sion, there  can  be  no  hojxi  for  voluntary  control  or  sensory  improvement 
below  its  level.  Only  in  verj'  slight  injuries  from  dislocation  of  the 
vertebne  or  from  pressure  due  to  meningeal  hemorrhage  can  much  be 
expected.  In  such  a  case  complete  paralysis  may  i)ass  away ;  but  when 
the  reflexes  are  completely  al)olish(Kl  in  the  paraplegic  area  after  the 
first  week,  little  improvement  need  be  expected.  Some  degree  of  dis- 
ability always  persists,  and  commonly  bedsores,  cystitis,  kidney  and  pul- 
monary complications  carry  off  the  patient  after  a  lingering  helplessness. 

HEMORRHAGE  INTO  THE  CORD  (HEMATOMYELIA). 

Hemorrhage  into  the  spinal  cord  is  not  an  extremely  rare  accident 
It  occurs  under  a  variety  of  circumstances,  and  is  punctate  and  multiple 
or  single  and  more  or  less  extensive.  There  is  also  a  so-called  perforat- 
ing form  simply  due  to  the  tendency  of  the  extravasated  blood  to  follow 
the  lines  of  least  resistance  in  the  longitudinal  direction  of  the  conl. 

Btiolofiry. — Hemorrhage  into  the  conl,  like  spinal  meningeal  hem- 
orrhage, witli  which  it  is  frequently  associated,  may  follow  severe  spinal 
concussions  and  violent  wrenchings  of  the  back.  Excessive  muscular 
effort,  as  in  lifting,  has  caused  it,  and  Gowers  rejwrts  this  accident 
following  re})eated  coitus.  A  focus  of  myelitic  softening  is  frequently 
the  seat  of  hemorrhage,  and  hemorrhage,  in  turn,  is  followed  by  a  zone 
of  myelic  softening.  It  is  often  difficult  to  XA\  which  process  was  the 
initial  one.  In  some  cases  of  caisson  disojuse,  or  (livers'  palsy,  hemorrhage 
has  l>een  found  due  to  the  too  sudden  reduction  of  the  high  atmospheric 
pressure  under  which  such  work  is  done.  Continued  convulsions,  as  in 
status  epilepticus,  intense  chorea,  tetanus,  and  asphyxia,  may  produce 
punctate  hemorrhages  and   hemorrhagic  infiltration^  especially  in  the 
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gray  maiter  o(  Uit^  CfjriL  l^irpiini  and  suililen  eessiitioii  fif  habitual 
hemurrliagcs,  suiih  as  tlial  fi\mi  |iiles  aritl  iiientitruation,  may  provoke  a 
c<»i*il-aj>n|jlexy.  A  dilaUiil  central  oaiial  and  {rrat»dngit*al  defeet?<  and 
fissures  \n  tW  ci>nl  predi>j>os<*  In  it.  Chaiitrrs  in  the  arterial  eoats  are 
much  lesj?  active  factors  than  in  eercl»ral  luiuurrhaijie  ajM^plexy,  as 
atheroma  and  miliary  aneury.sinal  dilatatitahs  are  of  the  greatest  rarity 
in  the  eonl.  The  arterial  pre^jsure  eonditiini.s  and  tlie  direct  eanliac 
impulse  tliat  play  so  larg(*  a  part  in  hniin-lei?ions  are  iihn  absent. 

Morbid  Anatomy. — In  the  piiiietate  and  iuKltrating  viiriety  the 
f^onJ  may  merely  appear  slightly  rvddtiKHK  or  snudl,  piiibrad  riots  may 
be  fouml,  particularly  in  the  gniy  matter.  They  usually  tirst  oeciipy 
the  jierivascuhir  spaces  and,  aside  froni  tnuiniatic  eases,  are  seetindary 
to  myelitic"  softeiiiug.  The  apiM-anmet*  varies  with  the  size  of  the  extrava- 
satioiK  Tlu'  large  single  i»r  lotal  hernorriiage  also  tiuds  its  usual  iseat  in 
the  gray  matter,  less  eonunonly  in 
the  eentral  eatial  or  iu  a  eongen- 
ital  Hs^-iiire  of  the  cord.  It  is  usu- 
ally ovoid  in  shape,  witli  ilw  totig 
axis  verticah  aud  may  pt^rfi irate 
the  yielding  gray  snl)stance  of  the 
cord  for  several  inches  ia  extreme 
cases.  It  causes  a  fusiform,  ilark- 
cijlored  swelliug  of  the  cord.  The 
hlootl  usually  e^jmes  inmi  tlie 
largrer  median  aileries  or  from 
tluise  entering  the  anterior  horn 
by  the  anterior  roots,  and  fa\"ors 
tfie  gniy  matter  as  a  situation. 
In  rare  instances  the  l>looil  may 
break  tli rough  the  white  cohmms 
and  even  ap[j>ear  to  a  slight  extent 
in  the  mend>mncs.  Meningcid 
<jlots  are  also  conimouly  present  in  tnmmatie  aises.  Aroun*!  the  clot,  after 
a  few  days,  the  eoiil  shows  a  zone  of  softening.  In  eases  of  long  standing 
the  clot  may  undergo  changes  similar  to  those  in  the  brain,  and  a  hemor- 
rhagic cyst  n'luains,  with  aseen<liug  and  descending  degenerati^nis  c<»rrts 
sponding  t<i  the  hicatiou  of  die  lesiou  in  the  eross-seetion.  A  wide  area  of 
myelitii=,  i^mtaining  a  e<mi])artitively  small  and  recent  elot  or  henuaThage 
into  a  glionuiious  growtli,  may  l)e  encountered  as  secomlary  accidents. 

Symptoms. — A  primary  f(H'al  hemorrhage  into  the  cord  is  of  rapid, 
usually  of  sudden  ott.<*i,  Tlie  infiltration  sort,  being  almost  always  sec- 
ondary, may  l>e  preeiHled  by  sensory  and  motor  syn^ptoms  for  bi>urs, 
days,  and  even  wc^eks.  This  is  also  true  of  the  larger  e!ot  that  iorms 
in  a  si>ftcn€Ml  myelitic  territory,  prrxhicing  smldcu  exacerbation  of  the 
usually  preciileut  paraplegic  symptoms.  The  earliest  synjptom  is  ct^m- 
niunly  one  of  severe  paht,^  radiating  iu  the  body-seginents  correspond- 
ing to  tlie  henic»rrliagie  focus.  These  are  fine,  presumaiily,  to  I  he  pressure 
or  laceration  of  the  seuscuy  tracts  in  or  near  the  posterior  eommis?iUre. 
Darting  pains  oanir  in  ttu*  limbs,  girdling  pains  iu  the  trunk  that  may 
23 
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Fig.  130. 
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be  mistaken  for  angina  pc(»toris  and  intestinal  or  vesical  colic.  Very 
shortly — that  is,  in  the  course  of  a  few  minutes  or  an  hour — after  an  acci- 
dent has  occurred,  and  the  patient  has  i)erhai)s  walked  a  short  distance, 
paraplegic  symptoms  appcJir.  These  may  be  partially  unilat-eral  at 
first.  The  legs  weaken,  the  patient  gradually  or  quickly  sinks 
dovvn,  and  usually  the  motor  loss  is  promptly  established  at  its 
maximum.  The  condition  that  now  develops  depends  on  the 
hx^ation,  extent,  and  size  of  the  clot,  and  the  amount  of  pressure  it 
brings  to  bear  on  the  conduction  tracts.  Usually  there  is  some  im- 
provement, owing  to  the  subsidence  of  the  pressure  and  of  the  shock 
or  insult  to  the  adjacent  portions  of  the  cord.  The  development 
after  a  day  or  two  of  myelitic  softening  or  myelitis,  with  elevation  of 
the  body-hciit,  usually  again  emphasizes  the  paraplegia,  and  thereafter 
the  course  of  the  disease  and  its  treatment  is  that  of  myelitis.  The 
bladder  and  anal  sphincters  are  commonly  immediately  relaxed.  All 
the  tendon  reflexes  are  diminisheil  at  first,  but  after  a  week  or  ten  days 
th(»y  begin  to  increase,  and  comport  thems(»lves  as  in  the  spastic  state 
that  follows  an  incomplete  cross-lesion  of  the  conl.  Early  in  the  attack 
spasms  and  tonic  convulsions  in  the  muscles  supplied  by  the  affected 
segments  and  those  below  the  lesion  are  frequently  met  with. 

The  diagnosis  is  often  difficult  and  it  is  frequently  impossible  to 
exclude  a  meningeal  hemorrhage.  Precluding  sensory,  motor,  and  tem- 
perature disturbances  indicate  a  primary  myelitis.  Only  in  those  cases 
where  the  tenijHirature  is  normal,  the  onset  abnipt,  and  the  pain  of  the 
segmental  variety,  can  a  definite  diagnosis  be  ventured. 

The  prognosis  dejwnds  ujmn  the  location  of  the  lesion.  Hemor- 
rhage into  the  conl  in  the  upper  cervical  rt»gion  is  almost  certainly 
fatal,  and  is  worse  in  the  cerviwil  and  lumbar  enlargements  tlian  in  tlie 
dorsal  region.  The  s(HH)ndarj'  myelitis  may  extend  upwanl  and  cause 
death,  or  downward  and  involve  the  lower  levels.  Only  when  sensa- 
tion improves,  motor  gain  is  apparent,  and  febrile  disturbance  is  passed, 
is  the  patient  safe.  Some  lasting  local  paralysis,  wasting,  and  tropliic 
disturbance  result,  and  more  or  less  {H»rmanent  spasticity  remains.  Too 
often  bedsore,  cystitis,  sei)sis,  or  other  complications  carry  off*  the  patient. 

Treatment. — ^The  immediate  treatment  of  the  hemorrhage  consists 
of  nu^asures  to  cheek  it.  The  patient  should  be  placed  face  downward 
with  the  spine  elevate<l  as  much  as  jwssible,  and  applications  of  ice  or 
ice-bags  made  over  the  length  of  the  cord.  Absolute  quiet  and  the 
determination  of  blood  to  the  surface,  intestinal  tract,  and  extremities 
should  be  favoHKl.  The  arterial  tension  may  be  reducwl  by  minim  doses 
of  tincture  of  a('onit<»  or  veratrurn  viride  every  hour,  but  the  use  of  ergot 
is  not  advised.     After  the  first  day  the  treatment  is  that  of  myelitis. 

THROMBOTIC  SOFTENING  OF  THE  CORD. 

Thrombosis  of  the  arteries  of  the  spinal  cord  undoubtedly  occurs  fre- 
quently. The  anatomical  features  of  th(»  circulation  in  the  spinal  cord  ren- 
der this  accident  a  very  likely  one.  The  long  course  the  arterial  supply 
traverses,  espc^inally  in  tlu*  lunii)ar  conl,  produces  a  sluggishness  of  its 
current  that  favors  the  deposition  of  fibrin  if  at  the  same  time  the 
arterial  wall  is  nutritionally  di&turbed.     As  the  spinal  arteries  after  en- 


INDISCRIMINATE  COBD  LESIONS.  355 

tering  the  cord  are  of  the  terminal  variety,  it  is  evideut  that  their  oblit- 
eration will  result  in  the  softening  of  their  irrigation  fields.  This  result 
has  ordinarily  been  confounded  with  myelitis  and  clinically  presents  the 
same  picture.  Growers  denies  its  occurrence,  as  does  Striimpell,  but  in 
syphilitic  cases  this  mechanism  is  demonstrated  by  such  cases  as  are 
described  by  Williamson  ^  and  those  of  Schmaus,  Sottas,  D6j6rine,  and 
Knapp  quoted  by  him.  Lloyd  ^  also  refers  to  such  an  one  in  his  own 
experience.  Biemacki  *  reports  three  cases  in  full,  two  of  which  were 
syphilitic.  Embolism,  on  the  other  hand,  can  practically  be  excluded, 
owing  to  the  narrowness  of  the  spinal  vessels,  the  long  and  tortuous 
course  they  pursue,  and  the  slowness  of  the  blood-stream.  Experiment- 
ally, however,  by  the  injection  of  inert  powders  into  the  circulation  of 
lower  animals  it  has  been  produced  by  Lamy,*  Singer,^  and  others. 
Thougli  atheroma  is  infrequent  in  the  spinal  circulation,  syphilitic  cases 
commonly  show  endo-arterial  and  peri-arterial  changes.  The  same  are 
likely  to  occur  in  infectious  diseases  and  in  many  blood  states,  and 
favor  thrombosis. 

The  softened  area  resulting  from  thrombotic  occlusion  of  the  supply- 
ing artery,  just  as  in  the  brain,  is  likely  to  become  hemorrhagic  through 
the  venous  back-pressure,  and,  therefore,  may  present  any  degree  of 
hemic  discoloration.  Into  it  a  neighboring  blood-vessel  may  rupture, 
with  hemorrhagic  results. 

This  condition,  as  Langdon  ^  has  well  pointed  out,  comes  on  rather 
abruptly  without  prodromal  malaise,  fever,  or  infection.  Commonly 
there  is  a  tendency  for  the  symptoms  to  increase  often  by  sudden  addi- 
tions and  extensions.  At  first  commonly  unilateral,  the  condition  tends 
to  become  bilateral  and  the  sensory  and  motor  defects  symmetrical. 
The  girdle  sensation  and  impairment  of  the  sphincters  are  less  marked 
and  later  developed  than  in  acute  myelitis,  and  bedsores  less  likely 
to  appear.  leukocytosis  is  wanting.  The  treatment  should  be  to 
strengthen  the  general  circulation  and  use  those  remedies  which  favor 
resolution  of  local  exudates.  Most  of  these  cases  are  syphilitic  and 
require  iodid  and  mercury.  In  other  respects  the  management  and 
prognosis  is  the  same  as  that  of  myelitis. 

MYELITIS. 

Under  the  term  myelitis  a  host  of  spinal  lesions  have  been  grouped 
which  have  in  common  the  appearance  of  a  local  softening,  with  more 
or  less  inflammatory  disturbance.  Inflammation  of  the  cord-substance 
is  probably  never  a  primary  process.  Infection  may  readily  reach  the 
cord  by  the  vascular  supply.  That  it  does  so  is  evident  in  the  inflam- 
matory lesions  of  the  cord-substance  that  so  often  follow  the  exanthe- 
mata and  septicemic  diseases  generally. 

The  term  myelitis  is  a  generic  one.  In  this  chapter  we  are  dealing 
with  the  indiscriminate  lesions  of  the  cord-substance,  and,  therefore,  re- 
serve for  separate  consideration  the  variety  of  myelitis  known  as  acute 

*  **  Relation  of  DineAAes  of  the  Spinal  Cord  to  the  Spinal  Blood-vessels,"  London, 
1895.  '  *' Nervous  Diseases,''  by  American  Authors,  Philadelphia,  1895. 

»  "Deut.  Zeit.  f.  Nervenheilk. , "  Bd.  x. 

*  *'AnduTesde  Neurologie,''  1894.         »  **Dent.  Zeit.  f.  Heilk.,"  Bd.  xvii,  1897. 

•  **Jour.  Ner>'.  and  Mental  Dis.,"  April,  1905. 
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anterior  poliomyelitis  that  singles  out  the  anterior  gray  matter,  is  largely 
confined  to  it,  and  presents  a  distinct  clinical  type.  We  may  distinguish 
a  frarwrt'er«e  myelitis,  one  that  is  disseminated,  and  a  cen/ra/ form  depend- 
ing merely  upon  the  accidental  location  of  the  lesion  or  lesions  in  the 
cord.  Of  these,  acute  transverse  myelitis  may  be  taken  as  a  type,  and  is 
the  one  commonly  encounteR»d. 

EtiolofiTY- — Acute  myelitis  may  follow  wounds  of  the  cord,  lacera-- 
tions  of  its  substance,  from  hemorrhage,  or  from  fracture-dislocations  of 
the  vertebrsB.  It  has  followed  violent  muscular  ^oris,  spinal  concussiomsj 
and  falls  on  the  back,  but  in  such  aises  minute  myelitic  hemorrhage  or 
other  structural  lesion  may  have  introduced  the  program.  It  has  been 
repeatedly  attributed  to  cold  and  exposure,  and  this  assertion  has  been 
handed  down  so  persistently  that  it  seems  a  permanent  fixture  in  the 
litemture.  If  cold  plays  any  part,  it  is,  as  in  pneumonia,  to  favor  the 
intnxluction  of  infection.  Compression  of  the  cord  by  disease  of  the 
spine  or  the  meninges,  or  by  new  growtlis,  causes  a  localized  softening 
which  may  girdle  the  cord.  The  association  of  myelitis  and  menin- 
ffiiis  is  shown  in  the  condition  of  meningomyelitis  already  described. 
The  extension  of  the  inflammatorj'  process  to  the  cord  is  a  clearly  recog- 
nized feature  of  most  meningad  infections.  It  may  follow  all  the  acute 
infectious  diseases  ;  probably  by  an  initial  thrombosis.  Syphilis  frequently 
leads  to  it,  and  usually  by  a  thrombotic  process.  It  may  also  result 
from  a  gummy  tumor  or  from  syphilitic  meningitis.  These  will  be 
considered  more  at  length  in  the  chapter  on  Syphilis  of  the  Nervous 
System.  Influenza,  gonorrhea,  all  infectious  and  pyemic  conditions,  and 
caisson  disease  have  caused  it. 

Morbid  Anatomy. — On  inspection  an  inflame<l  cord  presents  a  red, 
swollen  api)earance  and  a  reduced  consistency  that  may  make  it  pulta- 
ceous  and  even  diffluent.  The  vertical  dimensions  of  the  softening  vary 
from  one-half  an  inch  to  several  inches,  and  usually  embrace  the  full 
thickness  of  the  cord.  Depending  upon  the  amount  of  extravasated 
blood  and  the  age  of  the  lesion,  the  myelitic  ]>ortion  is  red,  yellowish,  or 
white.  It  is  usually  difficult  or  impossible  to  distinguish  the  gray  from 
the  white  portions  of  the  cross-section,  and  commonly  the  softening  is  so 
great  that  the  cord  breaks  down  under  the  slightest  handling.  All  details 
are  then  obliterated.  Mici^oscopicaUy,  there  is  more  or  less  disintegration 
of  the  cord-elements.  There  is  usually  present  an  abundance  of  phago- 
cytic el(»nients,  and  amyloid  bodies  are  frequently  encountered.  The  axis- 
cylinders  are  destroyed,  or  divided  or  granular.  Sometimes  a  few  of 
them  apj)ear  nnich  swollen.  The  nerve-cells  participate  in  the  destruc- 
tion, and  those  that  are  recognizable  apjwar  swollen,  pigmented,  gran- 
ular, filled  with  fat-globules,  or  vacuolated.  Their  processes  early  dis- 
apjKiar.  The  vessels  are  altered,  their  walls  thickened  ;  the  perivascular 
sheaths  are  dilated  with  cells,  detritus,  and  hemorrhage.  The  intersti- 
tial tissue  is  exaggerated  in  proportion  to  the  duration  and  intensity  of 
the  disease,  and  in  the  disseminated  form  of  myelitis  forms  isletw  of 
thickened  tissue.  There  are  usually  many  spider-cells  present.  The 
meninges  are  variably  affect eil  by  extension  of  the  inflammation  to  them. 
In  cases  of  long  standing  the  cord  may  be  reduced  to  a  mere  fibrous 
shred. 
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If  the  lesion  has  been  of  .sufficient  dunititm,  ascending  degenerations 
are  fnnnd  in  t!ie  jKisterirvr  and  direct  ccrel)ellar  cnltnnns,  and  descend- 
ing degeneration  in  the  pyramidal  tnicLs,  In  ad*lition,  by  the  process 
of  contiguous  cxt*»nsiion  the  myelitis  may  pnniagatc  itsc-lf  in  either  direc- 
tioti  from  its  initial  focus  along  any  of  tiie  tracts  of  the  eonl,  or  ak>ng 
it?  gray  snlistancc,  irrespective  of  tlie  direction  of  conduction  in  the 
physiological  jiathways. 

In  disseminated  myelitis  sniull  ftx-i  t*f  iuflanunatitin  are  scatterwl 
throughout  considemblc  portions  nf  the  cord,  presenting  the  same  mi- 
nute changr's  as  outlined  alxive.  It  may  re*|uire  tlie  niierose<*pe  to  det*x?t 
them,  or  they  may  be  manifest  as  small  red  rtr  hemorrhagic  points  in 
the  cn.>ss-sei^tion.  In  the  central  form  there  is  celhdar  iniiltration  about 
the  central  canal,  wliicli  is  *if*ten  dilated  and  elioketL  The  nervi^ routs 
arising  from  the  fm*ns  of  inflannnation  show  ncuritie  changes  and  df3- 
generation,  M'ith  eorre^sponding  mnsele  changes.  Should  a  myelitis  \n^ 
infections  from  the  first,  or  sul)sec|uently  infected  by  pns-j^ruikieing  bac- 
teria^ abscess  formation  results.  From  such  a  cord-abscess  the  menin- 
gi^i  may  become  infccteil  and  a  purulent  meningitis  ensue, 

Symptoms. — The  symptoms  uf  myelitis  arc  ius  tli verse  as  the  caseSj 
and  eacli  case  varies  with  tlie  vrrtical  or  transverse  location  of  the 
lesion  or  lesions^  witli  tlieir  munl>cr,  extension,  severity^  and  character. 
The  oiu^i  is  nKMlifieil  by  the  initiid  cause  of  the  disease  in  tlie  coitl. 
When  hemorrhage  is  the  fii-st  step,  it  is  apoplectic  in  sudden ne'S^. 
TRinnuitism  lias  its  own  history.  The  infectious  diseases  have  their 
individual  clinical  ffiitures  u[M>n  winch  the  myelitis  is  gnifted.  In  less 
well-marke<l  ant<*ccHlent  states  the  onset  of  the  iKiraplegie  features  of  the 
disease  may  Ik?  unhcrahled  by  any  subjective  or  objective  phenoun^na, 
A  few  days  of  miilaise,  *>f  slight  fever,  or  «»f  fleeting  parestliesia  nuiy 
indicate  tlie  systemic  cojidition  which  eventuates  in  myelitis.  In  other 
but  nm:*  instances  c*invulsions,  high  temperature,  and  rigors  declare  the 
toxic  process  and  usher  in  the  sjiinal  sy njjitoms.  These  consist  usually 
at  first  of  intense />r/o*>f,wliirh  may  l>o  darting  in  chanictcrjCxteniling  along 
the  liml>s  f»r  girdling  c he  trnnk.  Then^  is  more  or  less  tingling  and  nund>- 
ness.  The  distribution  u\*  sufli  sensory  disturbance  in  relation  to  I  lie 
oord-s^ments  should  l>e  significant.  Shortly  after — in  a  few  minutes 
in  hemorrhagic  crises,  in  a  few  hours  or  a  few  days  in  infec-tious  forms 
— more  or  less  paraplegle  tirakursM  is  developed,  wliicli  involves  every- 
thing below  the  segmental  hication  of  tlie  <lisease.  The  motor  loss 
may  be  sudden  or  grarhial,  complete  or  partial,  hut  usually  is  insidi- 
ous, pnigressive,  and  does  not  rt^aeh  an  abs«j|iile  degree,  Tlie  control 
of  hhulder  and  howrh  is  usually  disturlied  early,  witli  more  or  less 
Jneontinence  or  retention.  In  some  instances  the  motor  feattn*cs  come 
on  and  progress  witli  the  sensiuy  di^tmbanccs,  or  even  pi'eccde  them. 
The  order  of  symptoms  tlepends  u|Hin  tlie  portion  of  the  conl  first  and 
most  diseased  and  the  destructive  or  irritative  character  of  the  lesions. 
It  follows  that  spasmmlic  twitching  \\f  the  limbs  may  occur,  liutj  as  a 
rule,  there  is  eonjplete  Haecidity  at  first. 

The  number  and  variability  of  tlie  symptoms  are  so  great  that  they 
can  best  be  presented  under  several  hea<ls. 
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Sensation. — The  upper  level  of  the  sensory  disturbance  is  usually 
marked  by  a  hypersensitive  band  corresponding  to  the  upper  segmental 
extent  of  the  cord-lesion,  and  due  to  its  irritant  action.  This  is  always 
present  in  cross-myelitis,  and  should  be  diligently  sought,  as  it  is  of  the 
greatc»st  localizing  importance.  In  the  entire  area  below  the  hyper- 
sensitive zone  sensation  is  more  or  less  blunted  and  may  be  completely 
lost  in  all  its  modes.  When  the  cross-lesion  is  less  complete,  sensation 
or  motion,  or  both,  may  Iw  only  partially  involved.  When  the  lesion 
is  practically  central,  we  have  the  peculiar  diss(x;iation  of  touch-sensa- 
tions that  marks  lesions  in  this  location.  There  is  analgesia  and  loss 
of  temjwrature  sense,  with  preservaticm  of  tactile  perceptions.  Involve- 
ment of  the  }K>sterior  roots  and  extension  of  the  inflammation  to  the 
meninges  are  marked  by  local  pain  and  tenderness  over  the  spine  at  the 
level  of  the  lesion  and  above  it  The  girdle  {)ain  has  the  same  topo- 
gniphical  significance  as  the  hypersensitive  zone,  and  usually  eorresj)onds 
to  it.  The  patient  often  com])lains  of  paresthetic  sensations  below  the 
lesions,  even  in  completely  anesthetic  territory,  or  in  the  abdominal 
viscera.  These  may  be  misleading  to  both  patient  and  physician.  The 
greatest  care  nnist  be  exercised  in  testing  the  cutaneous  and  other  sense 
perceptions,  as  indicated  in  Part  I.  The  sensory  symptoms  frequently 
vary  greatly  during  an  attack  unless  the  lesion  completely  severs  the 
cord.  The  n»appearance  of  sensation  where  previously  wanting  is  a 
good  sign,  just  as  the  increase  of  sensory  loss  is  indicative  of  extension 
of  the  disease  and  of  bad  imi>ort,  sometimes  of  fatal  significance.*  if 
toward  the  upi)er  cervical  levels. 

Motion. — The  loss  of  motion  corresponds  to  the  same  segmental  distri- 
bution as  the  anesthesia,  and  may  be  complete  or  partial.  The  anterior 
gmy  matter  in  the  inflammatory  focus  is  usually  completely  destn)yed, 
or  at  least  its  functions  are  completely  inhibited  for  the  time.  The  mus- 
cles controlled  by  this  ]K)rtion  of  the  conl  are  paralyzed.  The  amount 
and  degree  of  pamlysis  below  the  lesion  dcjwnd  u}K)n  the  completeness 
of  the  cross-lesion,  and  varies  within  wide  limits.  In  the  dissc^minated 
and  multi))le  forms  of  inflamnmtion  various  functionally  related  groups 
of  nnisdes  may  be  singled  out,  as  in  acute  poliomyelitis.  Here,  also, 
the  motor  loss  may  show  any  degnn*  of  incom))leteness.  The  loss  of 
sphincter  control  is  usually  present  from  the  first  and  persistent  W^hen 
tlie  lumbar  conl  is  affected,  in(;ontinenc>(»  of  urine  and  distention  of  the 
bladder  and  bowels  follow  the  destruction  of  their  spinal  centers.  The 
distribution  of  the  paralysis  is,  th(»refore,  always  dejK'ndent  UjK>n  the  seg- 
ment or  segments  of  the  (H)rd  that  are  diseased,  and  has  a  common  ten- 
dency to  paraplegic  distribution,  involving  both  sides  more  or  less  sym- 
metrically. The  distribution  of  symptoms  in  rare  instances  suggests  the 
Brown-S^quard  syndrome,  due  to  a  lateral  hemicordal  division  (see  p.  55). 

Reflexes. — The  reflexes  whose  spinal  centers  are  situated  in  the 
inflammatorj'  focus  are  alM)lishtKl.  Below  that  level  they  are  usually 
diminished  at  first,  but  at  the  end  of  a  week  or  ten  days  commence  to 
increase  in  vigor  and  gradually  attain  extreme  exaggeration.  Should 
the  lesion  actually  divide  the  cord,  they  are  al>olished,  as  in  traumatic 
cases,  but  the  preser\'^ation  of  a  verj'  few  fibers  in  any  portion  of  the 
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conr^  cro^s-sroctioti  st'ems  .suftifieiit  to  allow  of  their  oxaltMion  and  tlie 
develo|>im'Ut  of  ^^pastieity  and  riglrlity.  All  forms  ofciotius  ami  iuk^is^i- 
ficatioo  tif  rt'flex  activity  may  be  ouiumntLUYHL  The  U^iidencv  h  for  tlie 
iowtT  limbs  to  Ik'  ritridly  extt'iulcNl,  adthirt^'d,  and  snnit-timt*s  (tosshL 
Ix*s**  fret|Ueiitly  flexion  prrdomuiMtts  mnl  ihe  \v^a  are  Hexed  uimui  the 
thiirlis,  whieh  are  Hnoly  a|jplieil  along  the  anterior  surfaee  of  the  trunk. 
The  clonic  eonditinn  uf  the  hml*!^  sometimes  stn*ves  to  jerk  them  about 
sluirply  ui>oo  slii^lit  skin  iVit^tictiij  even  by  the  removal  of  the  l>e(lding 
or  any  gentle  mani|*ulatitm.  The  fltitx  idity  nf  the  early  days  is  replaeed 
by  a  hy|»ertt»nieity,  so  that  the  n hi sele- masses  may  sland  <Kit  jironii- 
nently.  Contractures  may  result  ami  often  do.  Priapism  i.s  eonmitmly 
present  in  oervteiil  myelitis,  and  frrquent  in  inflanmiation  t»f  the  dorsal 
ctonl»  hot  absent  in  hnnhur  invnlvement.  Lesicms  in  the  eervieal  region 
ai'e  eonirntndy  attended  by  a  dilated  jvupil,  lint  in  s*»me  eases,  espeeially 
of  the  disseminate  variety,  optic  neuritis  is  present,  and  pupillary  re- 
s|K>nst*s  arc  variously  niodilit^l.  The  condition  of  the  ve-sieul  and  rwtal 
reflexes  is  one  that  should  early  eng:ige  attentimi.  If  the  lesion  involves 
the  hinder  eorfl,  the  sphinetei*s  are  nsnally  relaxed  and  iuenutinenee  fol- 
lows, hut  there  is  a  tenclency  to  urinary  retenti<ui  tln^nugh  relaxatiuuof  the 
visceral  walls,  and  cystitis  is  easily  estahlishetl.  Again,  wheti  the  lesion 
k  above  the  lumbar  cord  the  sphijictcrs  operate  automatically,  and  b«>th 
feces  and  nrine  are  discharge*!  at  intervals;  hut,  again,  the  hladder-wall 
is  likely  to  yield,  or  aets  inelfeetually  without  the  aid  of  the  ahdonnnal 
muscles;  urine  is  retain^h  heenuies  aniuinuiaenl,  an<l,  through  eoutaini- 
nation  by  catheter  or  other  wise,  cystitig  develops.  Rupture  of  the  hlad- 
der  thixmgh  distention  and  nleeratiuu,  causing  jieritonitis,  has  been  seen. 
St3nie  cas<*s  present  a  most  obstinate  and  exccR^ive  gasenns  intestinal 
distention.  Tins  occurs  most  frcfjneiuly  when  the  lesion  is  alu^ve  the 
ni  id  -doi^sa  1  n/gio  1 1 , 

Trophic  Clmnges, — The  muscles  that  are  anatomically  relatetl  to 
the  diseased  cord-segment  waste  promptly  and  shuw  the  reaction 
of  degeneration.  In  additicm  the  inert  liinhs  lo^e  in  size  from  disuse 
and  considerable  emaeiati«ui  is  tVeipiently  [jreseottHl^  l>nt  the  eleetrieal 
changes  are  lat^kiug  and  the  reflexes  are  usually  incn^ascd.  The  general 
va^somotor  and  trophic  conditions  below  the  lesion  are  distnrlirMh  A  slight 
stn^ke  of  the  finger-nail  upon  the  skin  will  usually  j>resent  a  line  of 
persisting  vasv-ular  stasis  like  tlie  tueningtal  taehe,  and  at  lirst  the 
paralyzed  [motions  show  :ui  elevatiun  of  temperatuiv  even  alwjve  that  in 
the  mouth.  In  cases  (»f  long  standing  the  local  tcmjwrature  is  abased 
and  the  paralytic  meml)ers  are  !>lm%  cold,  cyanotic,  and  ijf\en  edemattnts. 
The  skin  is  often  dry,  harsii,  and  sr*aly,  and  re:idily  breaks  df^wn  untkT 
pressure,  ffunning  ugly,  sluggish,  tnunanageahh'  be<l sores.  Tlu'  tend- 
ency to  bedsore  is  prominent  from  the  fii'st,  and  it  is  in  these  cases  that 
the  sacrum  is  sometimes  denuded  witiiin  a  few  davi*  under  the  continued 
influence  of  pressure,  irritalion  fnuii  urine  r^r  feces,  and  the  dystniphic 
element.  The  entire  vesical  mucous  lining  may  exfoliate  from  dis- 
tnrlKMl  tr«j]>liie  conditii»ns.  Joint-lesions  cd'  the  arthropatluc  sfui:  are 
randy  induced. 

The  genend  nutrition  of  the  patient  snftei*s  to  some  degree,  l>ut  less 
than  would  be  expected,  and  it  can  usually  be  maintained  at  a  reason- 
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able  level.  The  clanger  arises  from  extension  of  the  myelitis  and  from 
complications  arising  through  cystitis,  bedsore,  nephritis,  and  septicemia* 
or  concurrent  acute  infections,  such  as  pneumonia. 

Course. — Acute  cases  reach  their  maximum  in  a  few  days,  others 
in  a  few  weeks,  and  then,  if  death  does  not  result,  a  long  stationary 
period  or  one  of  gradual  improvement  or  decline  succeeds.  The  occur- 
rence of  an  extension  of  the  inflammation  may,  at  any  time,  jeopardize 
life  by  invading  the  respiratory  api)aratus.  Acute  bedsore  is  always  a 
dangerous  complication,  and  cystitis  is  hardly  less  so.  When  spastic 
features  develop,  they  rarely  recede  to  any  considerable  extent,  and  imply 
permanent  disability  and  the  paraplegic  state.  Sensation  or  motion  may 
return  singly.  The  localized  wasting  due  to  involvement  of  the  anterior 
gray  never  reimirs,  and  adjacent  portions  of  the  gray  matter  may  subse- 
quently be  involved.      Death  may  take  place  early  from  cardiac  and 


Fig.  131.— Dystrophic  bediioren  over  trocliantcre  and  sacrum  iu  a  cane  of  traDsrerte  myelitis. 


respiratory  failure  or  follow  at  any  period  from  exhaustion  due  to  the 
primary  infection  or  that  secondary  to  bedsore,  cystitis,  nephritis,  septi- 
cemia, or  is  caused  by  a  gradual  extinction  of  the  vital  energy.  The  cases 
that  recover  bear  the  indelible  marks  of  the  disease  in  weakened  and 
spastic  legs,  areas  of  anesthesia,  sphincteric  paresis,  and  loc»al  atrophies 
variously  distributed  in  accordance  with  the  seat,  extent,  and  intensity 
of  the  cord-injury.  These  furnish  cases  of  so-called  chronic  myelitis, 
but  inflammation  lias  subsided  and  the  conditions  presented  are  due  to 
the  degenerations  that  follow  the  primary  lesion.  They  are  more  fully 
described  under  the  head  of  The  Paraplegic  State. 

Diagrnosis  in  myelitis  j)resents  numerous  problems  and  requires 
painstaking  examination  and  study.  We  have  to  ask  ourselves  :  (1) 
Whether  the  cord  is  actually  diseascnl ;  (2)  the  extent  of  that  disease — 
namely,  its  localization — and  (11)  its  origin.     Unless  there  is  loss  of 
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certain  groups  of  rord-fonctioiisaimtoniit-ally  rclntrd,  wocfin  not  iiiorinii- 
nate  the  conl.  Of  tliese,  tlie  most  inn>ortaiit  urc*  early  loss  of  niotioii  of  a 
paraplegic  distriliutiao  ami  rtlaxittiori  of  thcsphiiR'ters.  CorrL*spuoding 
j=;eii5iory  distil rbiiiiee  or  anrstliesia  sunnonotwl  by  a  liand  cif  hyperes- 
thesia will  almost  surely  l>e  adtU^l  to,  if  it  d*H\s  not  jirwede,  the  motor 
loss.  The  on^}t  is  usually  acute,  aud  in  the  hemorrhagic  variety'  it  is 
sudden.  Extreme  pjiin  of  a  nulla tioff,  seernieutal  variety  and  snrldcn 
onset  suggest  an  initial  vascular  lesiou.  After  teu  days  wc  may  tieteet 
mus<ndar  atrophy  I'tirrespondiug  to  the  lesinu  and  usually  increased 
reflexes  beluw  the  lesion,  wliich  usher  in  the  spiistic  stagt*  that  is  to  per- 
sist as  a  paraplegic  state  if  the  j^witient  survives.  Even  before  this  time 
the  los8  of  famdic  resp(*nse  in  the  muscles  innervatKl  by  the  spinal  gmy 
emhraeeil  in  the  intliuiuuatory  focus  may  iutli*'ate  the  myelitis  and  its 
%*ert!eal  extent.  Ti>  the  fnrtlier  liK'alization  of  tliecord  dis<^se  wc  bring 
to  beair  the  considerations  set  furtli  in  the  preeediug  chapter,  Onr  main 
early  guide  is  loss  i>f  re^flexes  and  the  vertical  extent  of  such  hiatus  in 
the  chain  of  spinal  reflexes. 

In  p<Jhm*i*'iifU  sensory  deficiency  is  not  present  and  the  motor  lo^s 
is  usually  of  monoplegie  outline.  In  mrmtu/itm  we  have  the  etirly  and 
persistent  root  pain,  lenderness  over  the  spine^  anil  retention  of  motion 
and  reflexes.  In  Jjtndrt/s  jtaht/^  or  acute  ascending  myelitis^  we  meet 
the  steady  advance  of  the  jiarapli-gia  from  the  feet  and  legs  ujjward, 
with  uudisturb*^!  s+^nsiitiou^  faradie  activity »  sjtlijucterie  control,  aud 
tendon  reflexes.  In  mttlfipk  nrunti^  the  slow  onset,  involvement  of  all 
four  extremities,  nuijor  aflectiou  of  the  extensors,  ami  paresthesiie  at 
the  distal  ends  of  the  limbs  are  signiHcjuit.  In  hifMeria  the  sensory 
distiirbaiice  lias  a  chanictcrislie  outline,  the  reflexes  are  not  greatly  dis- 
turbetl,  tnmhic  clianges  are  not  lu'esent,  arid  hysteritid  stigmata  are  ob- 
tainable. The  mistake  usually  made  is  to  overlcx^k  an  organ ic  disease 
because  hysteria  is  als<i  present. 

The  diagnosis  of  myelitis  having  been  reached,  it  is  always  in  order 
to  question  its  origin.  This  may  be  evident  from  the  history  or 
presence  of  tniumatisrn,  acute  infectious  disease,  septicemia,  syjjiilis,  or 
other  ciichectic  state. 

Progrnosis  in  such  a  generic  Cfvndition  as  myelitis  must  l)e  based 
upon  general  rules  ap|)lied  to  the  iuilividiial  ease-.  The  onthxvk  is 
always  grave  as  to  life  and  [*ositivt4y  l)ad  as  to  eompletc  recovery.  If 
the  patient  is  not  carrier!  tM  during  the  first  iew  days  by  tlie  ijnplication 
of  the  canliorespi ratory  apparatus,  or  by  the  overwhelming  systemic 
effect  of  the  infection,  which  is  perliaps  fUily  locally  mauifest  in  the  cord, 
and  if  he  reaches  the  cud  of  the  first  week  without  any  indications  of 
extenj3iion  of  tlie  myelitis,  he  may  be  considered  out  (»f  imntetliate  danger. 
If  at  the  end  of  three  <ir  four  weeks  he  does  not  show  at  least  some 
slight  return  of  motion  and  sensation,  it  is  not  likely  that  these  will 
ever  greatly  improve.  On  tlie  other  hand,  distiuet  improvement  within 
the  first  two  or  three  weeks  is  usually  followed  by  rapidiv  ju'ogressive 
gain  almost  to  the  point  of  entire  recovery.  When  s|>;istieity  appears 
it  implies  descending  degeneiTition  in  the  pyramidal  tracts  and  lasting 
disability*     Cervical  myelitis  is  almost  invariably  la  tab     Involvement 
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of  the  dorsal  cord  is  much  less  disastrous  than  when  the  lesion  invades 
the  lumbar  enlargement  and  perforce  permanently  cripples  the  sphincter 
control  and  the  legs.  Acute  bedsore  and  acute  cystitis  are  ominous 
complications.  Local  muscular  atrophies  are  subject  to  this  rule :  If 
faradic  response  can  not  l)e  obtained  in  such  muscles  at  the  end  of  the 
first  two  weeks,  they  may  be  considered  as  permanently  impaired.  In 
syphilitic  cases  tliat  reach  a  marked  degree  of  paralysis  we  may  hope 
to  prevent  extension  of  the  disease  and  sometimes  to  secure  a  marked 
recession  of  the  paresis  but  never  for  complete  cure. 

Treatment  divides  itself  into  three  parts :  (1)  That  of  the  causal 
condition ;  (2)  that  of  the  invasion  stage,  and  (3)  that  of  the  paraplegic 
state.  Traumatic  conditions,  pressure  from  meningeal  hemorrhage  or 
new  growths  require  surgical  measures.  Any  systemic  infection  or 
infection  atrium  must  be  directly  dealt  with.  For  the  local  condition 
the  treatment  outlined  for  meningitis  is  available.  During  the  invasion 
period  the  inflamed  cord  should  be  kept  elevate<l  by  placing  the  patient 
in  the  prone  posture.  Local  applications  of  ice  are  useful.  Active 
cjithartics  should  be  used  if  the  patient's  strength  warrant  their  admin- 
istration. Quiet,  and  above  all  cleanliness,  must  be  secured  and  local 
pressure  avoidtnl.  Early  attention  to  the  bladder  is  usually  needed  but 
catheterization  is  only  indicated  when  vesical  retention  can  be  determined 
by  palpation  and  percussion,  and  then  must  be  carried  out  with  the  most 
scrupulous  antiseptic  precautions.  Febrile  disturbance  is  usually  a 
part  of  the  original  causal  pn)cess  and  to  be  met  accordingly. 

After  the  first  two  or  three  days,  if  the  case  runs  on,  a  water  or  air 
bed  will  be  found  of  the  great(»st  service  in  distributing  pressure.  The 
heels,  elbows,  and  other  bony  prominences  in  the  paralytic  field  should 
be  carefully  padded  with  cotton.  The  constant  use  of  a  bed  urinal 
will  often  help  to  keep  the  patient  dry.  Alimentation  and  sup- 
porting treatment  will  require  thoughtful  attention.  At  the  end  of 
a  week  careful  massage  and  faradization  may  be  employed,  if  not 
contraiiuli(5atwl  by  surgical  conditions  in  the  spine.  Gentle  frictions 
and  k Headings  of  the  muscles  are  indeed  advisable  from  the  first  day, 
and  the  {wsition  of  tlie  jmralyzed  limbs  should  be  changed  hourly  if 
only  slightly,  as  is  automatically  done  in  healthy  sleep.  When  a  bed- 
sore develoj)s,  its  best  management  depends  upon  keeping  it  perfectly 
dry.  To  this  end  a  soft  gauze  pad  and  an  abundance  of  pulverized 
boric  acid  should  be  used,  but  the  dressing  must  not  be  cumbersome  or 
so  arranged  as  to  exercise  pressure  and  the  patient's  jwsition  must  also 
conform  to  this  requirement.  Cystitis  n»quires  carefiil,  thorough, 
skilful  ciitheterization  and  washing  out  of  the  bladder  every  eight  or 
twelve  hours.  The  administration  of  salol,  beta-naphtol,  or  urotropin 
also  tends  to  render  the  urine  unirritating  and  to  some  extent  disinfects 
the  bowel  contents.  The  management  of  the  case  now  resolves  itself 
into  one  of  gcKKl  nursing  and  attention  to  obviate  complications,  espe- 
cially malposition  of  joints  and  contracture  deformities. 

As  motion  and  {Kjwer  reai)pear  the  patient  should  be  encouraged  to 
use  the  limbs  intelligently.  By  concentrating  his  attention  upon  a 
certain  movement  he  can  often  produce  it  after  a  number  of  attempts. 
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Local  nutrition  must  be  kept  up  by  massage  and  electricity.  The  use  of 
the  faradic  brush  to  the  anesthetic  area  is  of  service  in  restoring  sensation. 
The  general  physical  condition  and  usual  constipation  require  constant 
attention. 

THE  PARAPLEGIC  STATE. 

The  paraplegic  state  is  the  usual  termination  of  a  myelitis  or  any  in- 
discriminate coni  lesion  that  does  not  end  fatally,  and  corresponds  in  some 
sense  to  the  "hemiplegic  state"  that  supervenes  upon  brain-lesions. 
Very  often  arising  from  such  cause  as  acute  myelitis,  it  is  mistaken  for  a 
chronic  inflammatory  condition  and  denominated  chronic  myelitis  or  con- 
founded with  ataxic  paraplegia  and  even  with  locomotor  ataxia.  The 
descending  degeneration  in  the  pyramidal  tracts  is  a  consequence  of  any 
lesion  which  involves  the  up])er  motor  neuron.  When  due  to  bi- 
lateral lesions  alx)ve  the  cord  it  is  best  called  a  diplegia.  Cross-lesions 
of  the  cervical  cord  are  usually  promptly  fatal,  so  that  the  paraplegic 
state  arising  from  indiscriminate  lesions  only  reaches  its  later  and 
characteristic  development  in  cord  lesions  below  that  level. 

Etioloery. — All  the  indiscriminate  cord  lesions,  such  as  traumatism, 
hemorrhage,  thromlx)tic  softening,  myelitis,  tumors,  and  j)ressure  from 
meningeal  and  spinal  diseases  and  growths,  give  rise  to  a  paraplegia 
which  is  more  or  less  pronounced  in  proportion  to  the  extent  of  the 
lesion.  In  addition,  the  so-called  system  lesions  which  are  marked  by 
sclerotic  degeneration  of  the  lateral  tracts  produce  paraplegic  conditions, 
but  witliout  distinct  anesthesia.  We  find  it  also  in  Little's  disease, 
ataxic  paraplegia,  family  cerebellar  ataxia,  and  amyotrophic  lateral 
sclerosis.  The  only  common  fact  is  the  degeneration  of  the  motor  tracts 
in  the  lateral  columns.  Diseases  of  the  upper  neuron  arising  from  intra- 
cranial lesions  have  been  considered  in  connection  with  diseases  of  the 
brain  (Part  III). 

Symptoms. — The  symptoms  of  this  secondary  state  vary  greatly 
and  are  dependent  upon  the  nature,  extent,  and  activity  of  the  initial 
lesion.  In  the  system  diseases  the  spastic  paraplegia,  as  in  Little's  dis- 
ease, may  be  really  a  diplegia  from  embryonic  defect,  and  congeni- 
tally  present.  In  the  family  ataxias  the  defect  is  also  teratological, 
but  the  symptomatic  development  is  postnatal  and  usually  insidious. 
Ataxic  paraplegia  and  amyotrophic  lateral  sclerosis  also  develop  very 
gradually  and  asually  in  adult  life.  They  all  in  common  possess  defecte 
of  the  pyramidal  tracts  marked  by  loss  of  muscular  control  and 
strength  especially  developed  in  the  lower  extremities,  and  by  increased 
reflexes  and  spasticity.  The  special  paraplegic  features  which  they 
possess  will  be  taken  up  in  the  description  of  the  various  system  dis- 
eases. In  this  present  connection  the  paraplegic  state  arising  from 
indiscriminate  lesions  is  principally  in  view. 

If  the  initial  cord  lesions  be  acute,  as  in  traumatism,  hemorrhage,  and 
myelitis,  the  motor  loss  is  promptly  established  and  the  muscles  are 
flaccid  and  inert  The  sphincters  are  usually  relaxed.  The  reflexes 
represented  in  the  diseased  cord  segments  are  abolished  and  those  below 
the  injured  focus  are  diminished.  If  the  cord  is  entirely  severed,  they 
are  completely  and  permanently  lost  and  rigidity  does  not  ensue.    When 


364 


DISEASES  OF  THE  CORD  PROPER, 


the  cord  is  not  entirely  divided,  at  the  end  of  a  week  in  some  cases,  in 
others  several  weeks  later,  the  increasing  reflexes  indicate  degenerating 
lateral  motor  tracts  and  usher  in  the  spastic  features  that  are  to 
permanently  remain. 

When  the  inciting  cause  of  the  paraplegia  is  of  gradual  develop- 
ment, as  in  pressure  conditions  arising  from  Pott's  disease  and  spinal 
neoplasms  or  new  growths  in  the  membranes  or  cord,  the  clinical  pro- 
gram is  very  different.  Root  pains,  girdling  the  trunk  or  streaking  into 
the  limbs,  depending  on  the  segment  location  of  the  lesion,  are  early 
symptoms  and  usually  there  is  complaint  of  heaviness,  weakness,  and 
clumsiness  in  the  legs.  This  increases  either  steadily  or  by  stages,  in 
the  intervals  of  which  some  amelioration  may  occur,  and  eventually  the 
hypersensitive  girdle  and  subjacent  anesthesia  are  more  or  less  well  de- 
veloped. Sphincteric  loss  is  a  late  feature  and  is  usually  preceded  by 
months  of  slighter  degrees  of  incontinence.  As  the  pressure  increases, 
compression  of  the  pyramidal  tracts  gradually  develops ;  they  degener- 
ate and  the  reflex  activity  is  correspondingly  exalted.  It  is  in  these 
cases  of  slow  conl  compression  that  the  spasticity,  reflex  automatism, 


Fig.  1:J2.— Paraplegic  gait. 


Figs.  133  and  134.— Station  in  spantic  paraplegia  due 
to  gyphilitic  myelitis,  showing  rigidities,  flezea  knees, 
and  adducte<l  thiglif*. 


and  muscular  rigidity  witli  resultant  contractures  reach  their  highest 
exemplification. 

When  the  acute  cases  have  improved  enough  to  walk  or  the  insidi- 
ous cases  have  attiiincnl  a  fair  degree  of  development,  the  (/ait  is  highly 
characteristic.     The  patient's  feet  once  planted  seem  glued  to  the  floor, 
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and  the  upper  portion  of  the  body  is  inclined  forward  in  advancing. 
The  pelvis  is  elevated  on  one  side  and  that  limb  is  then  brought  or 
dragged  to  a  position  under  the  center  of  gravity  like  a  rigid  pendulum 
(Fig.  132).  It  may  even  be  aided  by  the  hand.  As  it  advances  it  is 
shaken  by  clonic  movements,  and  when  planted  these  may  cause  it  to 
execute  several  dancing  steps  before  it  is  securely  placed,  during 
which  the  heel  is  forcibly  elevated  and  the  patient  may  be  bodily 
jostled  up  and  down.  The  body  is  then  again  inclined  forward  over 
the  supporting  limb,  and  the  opposite  member  is  in  turn  carried  a 
little  in  advance  of  its  fellow.  These  short,  jerky,  halting,  cloni- 
cally  disturbed  steps  are  frequently  rendered  more  difficult  by  the  over- 
action  of  the  adductors  of  the  thighs  which  displace  the  limbs  inward, 
cause  the  knees  to  interfere  with  each  other,  and  sometimes  even  induce 
a  cross-legged  gait.  Progress,  in  spite  of  the  disturbance  of  the  gait,  is 
usually  made  in  a  fairly  straight  line,  unless  some  slight  obstacle  over 
which  the  patient  is  sure  to  stumble,  or  an  unusual  amount  of  clonus, 
cause  him  to  swerve.  In  nearly  every  respect  the  gait  is  the  opposite 
of  the  steppage  of  multiple  neuritis. 

If  walking  is  impossible,  the  attitude  in  standing  may  still  indicate 


Fig.  135.— Paraplegia  from  spinal  fracture.    Attitude  in  bed.    Thighs  adducted  and  crossed.    Bedsore 

over  trochanter. 

the  spastic  state.  The  tendency  to  contracture  usually  draws  the  knees 
forcibly  together  and  partially  flexes  the  knee-  and  hip-joints  (Figs.  133 
and  134).  A  sudden  reflex  contraction  of  the  calf-muscles  may  cause 
the  patient  to  rise  on  his  toes  or  throw  him  to  the  ground.  The  knees 
often  suddenly  give  way. 

When  the  patient  is  bedridden  and  the  paraplegic  state  is  develoi)ed 
to  an  extreme  degree,  the  lower  limbs  may  be  rigidly  extended  on  the 
pelvis  and  at  all  their  joints.  Adduction  is  strongly  marketl  and  may 
even  cross  the  limbs.  If  one  foot  be  lifted  from  the  bed,  the  rigidity 
may  serve  to  cause  the  other  one  to  follow,  as  if  the  hip-  and  knee-joints 
were  ankylosed.  In  other  severe  cases  flexion  predominates,  and  the 
lower  extremities  are  rigidly  folded  upon  themselves  and  upon  the  trunk, 
so  that  the  heels  are  drawn  up  to  the  buttocks,  the  knees  to  the  sternum. 

The  reflexes  are  always  exaggerated  after  the  early  flaccidity  of 
acute  cases  has  receded,  and  in  the  later  stages  become  excessive  to  an 
incredible  degree.  The  slightest  tap  on  the  patellar  tendon  forcibly 
throws  out  the  leg,  and  the  whole  extremity  may  be  seized  with  a  clonic 
activity  that  provokes  jerky,  more  or  less  rhythmical,  movements  which 
may  also  appear  in  the  opposite  limb,  and  finally  end  by  a  jack-knife 
contraction  that  violently  flexes  both  extremities  upon  the  trunk  and  at 
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the  knees.  These  reflex  storms  may  even  follow  the  slightest  cutaneous 
impression,  such  as  gently  removing  the  bed-elothing,  and  are  not  infre- 
quently the  source  of  much  pain  and  suffering.  The  vesical  and  rectal 
reflexes  usually  work  automatically  in  protracted  cases  of  paraplegia, 
and  are  only  slightly  under  the  patient's  control,  or  entirely  beyond  it. 
Lesions  in  the  lumbar  cord  may  destroy  them.  When  the  upper  dorsal 
or  lower  cervical  cord  is  affected,  priapism  is  frequently  present,  and 
cervical  lesions  cause  dilatation  of  the  pupils. 

All  of  these  conditions  vary  from  the  slightest  to  the  most  extensive 
degree  in  different  cases.  Slow  compression  of  the  cord,  as  by  tumor, 
gives  the  most  highly  colored  picture,  ataxic  paraplegia  perhaps  the  least. 

The  amount  and  character  of  the  sensory  disturbance  naturally  de- 
pend on  the  extent  of  damage  to  the  posterior  half  of  the  cord. 
Atrophy  of  muscles  is  in  the  same  way  dependent  upon  the  destruction 
of  the  anterior  gray  and  is  related  to  the  vertical  extent  of  that  destruc- 
tion. More  or  less  general  emaciation,  due  to  inactivity  and  depressed 
systemic  conditions,  is  commonly  present.  Contractures  produce  de- 
formities that  still  further  cripple  the  patient. 

The  prognosis  naturally  depends  on  the  character  of  the  cord 
lesion.  The  removal  of  pressure  in  Pott's  disease  and  in  spinal  tumors  by 
operation,  freipiently  results  siitisfactorily  and  the  cord  fimctions  return 
to  a  normal  state.  When  the  spasticity  is  the  result  of  destructive  le- 
sions of  the  cord,  as  in  myelitis  and  traumatism,  some  disability  is  bound 
to  |H»rsist.  It  may  eventually  be  very  slight  or  it  may  progressively 
increase.     Every  case  must  be  individually  considered. 

Treatment. — ^The  trt»atment  of  the  paraplegic  state  consists  of:  (1) 
Removing  the  cause  if  possible ;  (2)  preventing  contracture  distortions 
or  correcting  them  by  surgical  means,  such  as  tenotomies  and  orthope- 
dic appanitus ;  (3)  the  use  of  electricity  and  massage  to  atrophied 
muscles  ;  (4)  general  measures  to  build  up  the  systemic  condition  ;  (5) 
local  applicsitions  over  the  spine  to  control  any  lingering  inflamma- 
tory state  or  to  hasten  absorption  of  exudate,  and  (6)  of  the  administra- 
tion of  spinal  sedatives  to  reduce  the  reflex  excess.  Locjal  conditions, 
such  as  indolent  ulcers,  cystitis,  and  incontinence,  furnish  their  own 
indications.  It  will  often  be  found  that  massage  and  electricity  pro- 
duce so  much  reflex  stimulation  that  they  must  be  discontinued.  Hot 
baths  often  produce  a  grateful  relaxation.  Counterirritation  to  the  spine 
and  the  resources  of  hydrotherapy  sometimes  are  of  great  advantage. 

LANDRY^  PARALYSIS  (ACUTE  ASCENDING  PARALYSIS). 
The  case  observed  by  Landry,^  reported  in  1859,  presented  these 
striking  peculiarities :  An  acute  paralysis  beginning  in  the  legs,  extending 
to  the  trunk  and  arms,  soon  involving  the  bulbar  centers,  and  terminating 
fatally.  The  paralysis  was  not  marked  by  loss  of  sensation  ;  the  sphinc- 
ters were  not  involved.  The  muscles  retained  their  faradic  irritability, 
the  mind  was  not  disturbed,  and  the  temjx^rature  was  practically  normal. 
No  changes  were  found  in  the  central  nervous  apparatus  by  microscopical 
examination,  but  the  spleen  was  acutely  enlarged. 

1  "Gazette  Heb.,"  1859. 
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Since  that  time  several  hundred  cases  have  been  reported  as  instances 
of  Landry's  paralysis,  some  of  which  correspond  closely  to,  while  others 
depart  materially  from  the  original  outline.  Of  these  latter  we  may 
say  that  most  of  them  were  cases  of  multiple  neuritis,  some  were  cases 
of  poliomyelitis  anterior,  and  others  were  cases  of  cross  or  disseminate 
myelitis  with  extension.  With  improved  methods  of  investigation 
there  has  gradually  accumulated  a  considerable  number  of  cases  which 
are  clinically  true  to  the  prototype,  but  show  organic  disease  in  the 
spinal,  bulbar,  and  even  in  the  cerebral  matter  and  in  the  nerve- 
roots  and  peripheral  nerves.  With  the  development  of  bacteriology 
we  may  now  add  typical  cases  in  which  infectious  bacteria  have 
been  observed  in  the  spinal  cord  or  obtained  by  cultures  from  it.  We 
are,  therefore,  justified  in  defining  Landry's  paralysis  as  an  acute  infec- 
tious ascending  paralysis  due  to  an  infectious  or  toxic  condition  that  may 
induce  a  myelitis  largely  confined  to  the  anterior  gray  matter  of  the 
cord  and  which  may,  in  addition,  cause  root  involvement,  peripheral 
neuritis,  and  changes  in  the  medulla  and  cortex  of  a  similar  nature  to 
those  in  the  cord. 

Etiolofiry. — This  form  of  spinal  palsy  is  about  four  times  as  fre- 
quent in  adults  as  in  children,  according  to  the  tabulation  of  selected 
cases  by  Bailey  and  Ewing,^  and  afi*ects  males  nearly  three  times 
as  often  as  females.  It  has  followed  close  upon  or  occurred  during 
attacks  of  numerous  infectious  diseases  and  conditions.  Small-pox, 
tuberculosis,  typhoid,  pneumonia,  diphtheria,  syphilis,  influenza,  pelvic 
cellulitis,  the  puerperium  and  obscure  febrile  disturbances  Jiave  seemed 
to  play  a  port  in  its  inception.  Alcoholism  ^  and  exposure  to  cold  are 
also  rather  frequently  mentioned,  but  in  numerous  cases  not  the  slightest 
cause  has  been  detected  and  the  patient  apparently  was  in  good  health 
previous  to  the  paralysis.  The  toxic  features  of  many  of  the  alleged 
causes  jump  with  the  clinical  manifestations  which  are  highly  significant 
of  an  infectious  state,  and  coincide  with  the  few  bacteriological  findings 
that  have  been  reported.  The  idea  of  a  toxemia  which  has  an  elective 
action  for  the  spinal  gray  producing  first  dynamic  conditions,  later  fol- 
lowed by  histological  changes,  best  explains  the  various  postmortem 
findings  and  the  clinical  manifestations  of  the  disease.  E.  F.  Buzzard  • 
isolated  a  micrococcus  in  pure  culture  from  the  blood  of  a  case  of 
Landry's  paralysis  and  apparently  the  same  organism  was  found  in 
large  numbers  in  the  dura  mater  of  the  same  patient  Subdural  injec- 
tions of  the  cultivated  coccus  produced  rapidly  spreading  paralysis  in 
a  rabbit  and  the  organism  was  again  obtained  from  the  blood  and  dura. 
The  changes  in  the  ner\'ous  system  of  the  patient  and  nibbit  were  of 
the  kind  produced  by  toxins  and  in  neither  could  the  microbe  be  dem- 
onstrated in  the  nervous  structures  or  even  in  the  pia  arachnoid.  That 
the  infection  or  toxin  reaches  the  cord  through  the  blood  is  abundantly 
shown  by  the  perivascular  changes,  and  the  frequent  limitations  of  the 
myelitic  invasion  to  the  territory  irrigated  by  the  anterior  median  arte- 
ries and  the  vessels  reaching  the  anterior  horns  along  the  motor  roots. 

»  "N.  Y.  Med.  Jour.,"  July,  1896. 

»  Krewer,  **Zeit8chr.  f.  klin.  Med.,"  Bd.  xxxii.  »  *' Brain,"  Spring,  1903. 
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Morbid  Anatomy. — In  the  older  reports,  as  in  the  first  instance, 
no  morbid  changes  were  detected  anywhere  in  the  nervous  system.  As 
methods  iinpn)ved  and  data  multiplied,  reports  of  myelitic  softening, 
especially  in  the  gniy  matter,  but  also  implicating  the  neighboring  white 
fibers  of  the  dorsal  and  cervical  cord,  degeneration  in  root-fibers  and  peri- 
pheral nerves,  and,  finally,  changes  in  the  medulla,  cerebnim,  and  cere- 
bellum were  made.  A  majority  of  cases,  whether  showing  cord  changes  or 
not,  presented  an  acutely  enlarged  and  softened  spleen  and  often  engorged 
lymphatic  glands.  Of  late  no  case  that  has  been  systematically  and  com- 
petently examined  ha*^  given  negative  findings.  The  cellular  structures 
of  the  anterior  gray  or  the  cylinder  processes  arising  in  the  motor  comual 
cells  are  found  disturbed.  Eisenlohr,  Ross,  Hoffman,  Immerman,  Cursch- 
mann,  Ketli,  Hlava,  Marinesco,  Bailey  and  Ewing  all  found  such 
changes  varying  from  fragmentation  of  the  cylinder  process  or  slight 
swelling  of  the  cell  bodies  and  chromophilic  changes  of  the  cell  proto- 
plasm to  well-defined  poliomyelitis  and  diffuse  cellular  infiltration 
thn)ughout  the  spinal  gray.  Frequently  the  blood-vessels  show  a  peri- 
vascular small-cell  infiltration  and  the  motor  cells  present  marked  de- 
generative changes.  In  cases  of  sufficient  intensity  and  duration  the 
peripheral  nerves  are  degenerated  and  muscular  degeneration  and  even 
atrophy  are  added.  The  cranial  nerve  nuclei  and  the  cellular  and  vas- 
cular elements  of  the  cerebral  and  cerebellar  cortex  were  similarly 
affected  in  Ewing's  case.^ 

Bacteriological  examinations  have  sometimes  been  made  with  nega- 
tive results  and  suitable  stains  have  often  failed  to  show  bacteria  in  the 
cord  sections.  Remlinger  ^  met  with  this  exj>erience  even  when  cultures 
from  the  cord  readily  developed  streptoc(x;cus  pyogenes  and  streptococci 
were  also  found  in  the  lymph-spaces  of  the  gray  matter  of  certain  other 
portions  of  the  cord.  Eisenlohr  found  the  staphylococcus  pyogenes 
aureus  in  all  cultures  and  staphylococcus  aureus  in  cultures  from  the 
spleen.  Centanni  found  a  rounded  bacillus  in  the  i)eripheral  nerves. 
Giuzetti  found  chromogenic  bacilli  in  cord  cultures.  Marinesco  found 
cocci  in  the  ganglion-cells.  Roger  and  Josn6  ^  have  demonstrated  the 
pneumococcus.  Thoinot  and  Masseline  have  ])roduced  spinal  paralysis 
in  rabbits  by  the  intravenous  injection  of  staphylococcus  pyogenes  aureus 
and  of  bacillus  coli. 

Symptoms. — Acute  ascending  piralysis  may  develop  during  an 
attack  of  some  infectious  disease  or  may  follow  it  In  several  epi- 
demics of  poliomyelitis  such  cases  have  been  encountered.  Fre- 
quently, however,  it  comics  on  without  malaise,  fever,  or  premonitory 
symptoms,  usually  without  tingling,  numbness,  or  other  sensory  disturb- 
ance. A  feeling  of  weakness  begins  in  the  feet  and  legs,  and  slowly  creeps 
upward,  becoming  more  and  more  j)ron()unoed  in  the  lower  levels  as  the 
disease  mounts.  It  may  affect  one  leg  first  or  most.  At  the  end  of 
two  or  three  days  or  a  wc»ek  the  lower  extremities  are  completely  para- 
lyzed and  the  weakness  has  involved  the  trunk  and  upper  limbs.  The 
breathing  becomes  superficial    from    involvement  of  the  thorax,  and 

*  Ia)c.  cii.  ^  "Coiiiptcs  Kendusde  lu  Soc.  de  Biol.,"  April,  1896. 

»  "Presse  M^ni.,"  July  27,  1H9H. 
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difficulty  in  swallowing  soon  appears.  In  severe  cases  every  voluntary 
muscle  below  the  face  is  completely  paralyzed  and  relaxed,  and  even 
the  cranial  ner\'es  may  be  involved,  especially  the  oculomotor,  facial, 
and  hypoglossal.  Cerebral  and  mental  symptoms  are  absent  until  the 
dyspnea  or  cardiac  failure  is  pronounced  and  induces  them.  The 
sphincters  are  not,  as  a  rule,  relaxed ;  there  is  no  tendency  to  bedsores 
or  dystrophy ;  the  tendon  and  superficial  reflexes  are  usually  present ;  the 
electrical  responses  are  normal ;  and  sensation,  together  with  the  special 
senses,  is  not  perverted.  If  a  fatal  issue  do  not  occur,  the  symptoms 
of  paralysis  slowly  recede  in  the  reverse  order  of  their  appearance,  and 
when  they  have  distinctly  subsided  from  the  upper  levels  recovery  may 
be  anticipated. 

In  some  cases  the  onset  is  reversed,  the  upper  extremities  first 
showing  weakness ;  and,  indeed,  the  ordinary  type  may  be  greatly 
modified,  as  can  be  readily  understood  from  the  varying  anatomical 
distribution  of  the  organic  lesions  in  well-authenticated  obser\'ations. 
In  two  cases  falling  under  the  writer's  attention,  the  clinical  his- 
tory was  typical,  complete  wasting  of  isolated  muscle-gnmps  in  all 
four  extremities  occurred,  and  persisted  for  years,  without  any  aj)- 
pearance  of  ultimate  improvement.  Paresthesia  and  dysesthesia  are 
not  rare,  and  anesthesia  may  gradually  follow  the  paralytic  invasion, 
advancing  in  a  similar  manner.  The  reflexes  may  also  subside  and  dis- 
appear in  an  ascending  progression.  Even  electrical  modifications  and 
the  reaction  of  degeneration  are  encountered.  The  progress  of  the 
paralysis  may  stop  at  any  point,  and  then  recede.  A  temperature  of 
101®  to  103°  F.  has  been  observed,  but,  as  a  rule,  it  does  not  rise 
above  the  normal.  Profuse  perspiration  sometimes  and  splenic  enlarge- 
ment frequently  are  encountered  and  bes})eak  the  toxic  state. 

Course. — ^The  course  from  inception  to  fatal  termination  may  be 
very  brief, — less  than  two  days, — and  fatal  cases  usually  end  within  ten 
days.  Prolonged  cases  may  only  reach  their  acme  in  a  month.  After 
a  stationary  period  of  varying  length  in  the  hopeful  cases,  improvement 
takes  place  usually  in  a  retreating  order,  but  convalescence  is  slow  and 
may  require  months.  On  the  other  hand,  it  may  be  rapid,  or,  as  in  the 
cases  previously  mentioned,  permanent  injury  may  result. 

Diagnosis. — ^The  diagnosis  in  some  cases  must  necessarily  be 
extremely  difficult,  but  in  the  typical  form  is  readily  made,  providing 
the  existence  of  this  rare  disease  is  kept  in  mind.  It  rests  upon  the 
method  of  invasion,  the  pure  motor  paralysis,  the  comparatively  negative 
conditions  as  to  reflexes,  sensation,  and  electrical  reactions,  and  the  his- 
tory of  some  possible  toxemic  state.  Somes  cases  are  complicated  by 
hysteria,  which  is  capable  of  greatly  obscuring  the  diagnosis.  When 
slight  electrical  changes  and  paresthesiae  are  present,  it  is  impossible  to 
exclude  neuritis,  and  the  occurrence  of  peripheral  nerve-lesions  in  some 
instances  has  already  l)een  pointed  out.  In  meningitis  the  pain  and 
rigidity  are  distinctive.  In  cross-myelitis  we  have  all  spinal  cord  func- 
tions involved  below  a  definite  level  and  lack  the  ascending  features. 

Profirnosis  is  always  grave,  since  even  in  the  irregular  and  prolonged 
cases  one  can  not  foretell  at  what  moment  bulbar  symptoms  may  appear, 
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and  the  main  danger  to  life  depends  on  their  presence.  Rapidly 
ascending  symptoms  imply  a  speedy  termination,  but  there  is  no 
invariable  rule.  Only  when  the  tide  has  turned  and  symptoms  are 
receding  can  one  entertain  a  reasonably  hopeful  prognosis.  The  pres- 
ence of  neuritic  conditions  or  of  electrical  changes  implies  a  prolonged 
convalescence  and  doubt  as  to  ultimate  complete  recovery.  Where 
cerebral  symptoms  apinmr  they  are  of  bad  import,  signifying  either 
profound  toxic  conditions  or  the  near  approach  of  death  from  canliao 
or  respiratory  failure. 

Treatment  will  be  directed  against  any  general  toxic  condition  pres- 
ent orn-easonably  suspected.  The  salicylates,  tincture  of  the  chlorid  of 
iron  in  full  doses,  bichlorid  of  mercury  to  the  jwint  of  toleration,  thor- 
ough cleansing  and  disinfection  of  the  alimentary  tract,  supportive  diet, 
conservation  of  nervous  energy  and  strength,  are  valuable.  To  the 
spine  a  narrow  sinapism  the  whole  length  of  the  back,  frequently  re- 
peated, is  of  service  ;  even  the  thermocauter}'  is  advised  by  some.  The 
paralyzed  limbs  should  be  gently  massaged  to  improve  circulation  and 
give  comfort.  When  swallowing  becomes  difficult  or  impossible,  feed- 
ing by  the  stomach,  nasal,  or  rectal  tube  must  be  adopted,  and  the  prefer- 
ence is  for  the  nasal  tube,  providing  care  be  exercised  to  avoid  passing  it 
into  the  larynx.  During  convalescence,  massage,  electricity,  local  douches^ 
tonics,  generous  diet,  and  general  measures  are  the  main  reliance. 

CAISSON  DISEASE,  OR  DIVERS'  PALSY. 

Workmen  and  others  subjected  to  high  atmospheric  pressure,  as  in  de- 
scending to  great  depths  in  diving  apparatus,  or  in  making  certain  exca- 
vations by  caisson  construction,  are  frequently  affected  with  cerebral 
symptoms  and  paralytic  conditions  of  mainly  a  paraplegic  character. 
The  disturbance  varies  in  intensity  from  slight  giddiness  and  neuralgic 
pains  to  i)araplegia.  Even  sudden  death  may  occur.  The  symptoms 
appear  while  the  air-pressure  is  being  reduced,  or  within  the  following 
half-hour.  In  a  minor  degrw,  high  altitudes,  as  in  mounbiin  climbing 
and  ballooning,  furnish  analogous  (K)nditions  and  symptoms. 

Etiologry. — The  cause  of  divers'  palsy  is  not  so  much  the  increased 
atmospheric  pressure,  as  its  sudden  reduction.  A  number  of  predisj>os- 
ing  causes  have  also  l)een  fairly  determined.  Advanced  age,  alcoholism, 
heart  and  kidney  disease,  obesity,  hungi»r,  and  any  condition  of  physical 
depression  furnish  a  liability  to  its  onset.  On  the  other  hand,  those 
who  have  for  numths  been  gradually  subjected  to  increasing  air-pressure 
acxjuire  in  some  degree  an  imnumity  by  habituation.  The  length  of  ex- 
posure and  the  amount  of  pressure  are  followinl  by  proportionate  effects, 
but  symptoms  rarely  result  unless  the  pressure  reach  two  atmospheres — 
thirty  j)ounds. 

The  mechanism  pnKhuring  the  i)alsy  or  the  slighter  symptoms  is  fur- 
nished by  the  vascular  apparatus.  Various  theories  have  been  advanced 
to  explain  the  results.  ( )iie  supjK)ses  that  during  the  time  of  increased 
air-pressure  the  su|H'rficial  and  peripheml  parts  of  the  body  are  exsan- 
guinati»d  and  the  central  organs  ac;tively  congested  to  a  similar  degree. 
This  congestion  reaches  such  a  point  that  the  capillary  field  becomes 
paretic  from  distention,  and  can  not  promptly  deliver  itself  of  its  super- 
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abundant  blood  when  pressure  is  removed  from  the  periphery.  A  pass- 
ive congestion  then  ensues,  with  a  stagnant  blood-current.  The  lower 
cord  is  placed  at  an  especial  disadvantage  through  its  arterial  arrange- 
ment, which  mechanically  conduces  to  maintain  the  vascular  stagnation. 
Serous  eiTusion  into  the  cord  and  meninges  may  thus  follow,  or  the 
effusion  may  be  hemorrhagic.  ^  This  idea  of  increased  arterial  tension  may 
be  entirely  discarded,  as  careful  tonometric  examinations  before,  during 
and  after  working  in  compressed  air  clearly  disprove  it.^ 

A  more  important  feature  is  the  condition  of  the  intravascular  gases. 
The  oxygen,  nitrogen,  and  carbon  dioxid  of  the  blood,  compressed  under 
the  high  pressure,  are  liberated  by  restored  low  pressure,  and,  expanding, 
fill  the  vessels  with  gaseous  bubbles,  producing  something  like  an  air  em- 
bolism. The  gases  also  escape  into  the  tissues.  Catsaras,  of  Athens,  has 
seen  gas  bubbles  in  the  vessels  and  even  in  the  cord  parenchyma 
of  dogs  subjected  to  high  air-pressures,  and  gas  has  been  seen  in 
the  tissues  and  vessels  in  some  human  autopsies  afler  death  from  this 
cause.  If  vascular  accidents  do  not  follow,  the  circulation  is  gradually 
equalized,  the  oxygen  is  absorbed  or  removed  by  respiration,  and  symp- 
toms subside.  P.  Bert,  Hoche,^  and  Snell  '*  have  practically  proven 
the  gas  theory.  Edemata,  efliisions,  and  hemorrhages,  naturally,  produce 
more  or  less  lasting  symptoms  in  the  brain  and  especially  in  the  cord. 

Morbid  Anatomy. — In  the  few  autopsies  on  record,  which  have 
all  been  made  some  days  or  weeks  afler  the  onset  of  the  attack,  the 
cord  has  always  been  found  abnormally  congested.  Small  hemorrhages 
have  been  seen  and  diffuse  myelitis  with  degenerative  tracts  have  been 
noted.  In  some  cases  there  has  been  an  edematous  condition  of  the 
membranes  and  cord.  Hemorrhages  into  parenchymatous  organs  and 
mucous  surfaces  have  also  been  observed.  The  secondary  myelitis  is 
most  pronounced  in  the  dorsal  half  of  the  lumbar  cord  and  the  anterior 
horns  are  practically  unaffected.  In  other  words,  that  portion  of  the 
cord  which  has  the  best  vascular  supply,  and  where  stasis  and  edema 
would  first  subside,  ordinarily  escape  injury.  The  painful  manifesta- 
tions of  the  attack  are  perhaps  explained  by  the  location  of  the  vascular 
disturbance  in  the  sensory  portion  of  the  cord. 

Symptoms  arise  as  the  air-pressure  is  being  reduced,  or  shortly 
thereafter,  and  may  apjiear  while  the  men  are  in  the  locks  or  chambers 
that  are  place<l  between  the  various  pressures  or  after  the  patient  has 
gone  some  distance  in  the  open  air.  At  first  the  cerebral  features  pre- 
dominate; headache,  giddiness,  faintness,  nausea,  vomiting,  delirium, 
doable  vision,  and  even  coma  may  precede  or  accompany  the  spinal 
symptoms.  These  consist  of  paroxysmal  pains,  frequently  of  great 
intensity.  They  usually  are  felt  in  the  legs,  but  may  affect  the  trunk  or 
upper  limbs.  Their  relation  to  tlie  posterior  portion  of  the  cord  has 
already  been  mentioned.  Soon  the  patient  feels  numbness  and  weak- 
ness in  his  legs,  which  may  increase  rapidly  to  complete  paraplegia, 
usually  confined  to  the  lower  extremities,  but  it  may  extend  downward 

*  Hirt,  "  Handbuch  der  spec.  Pathologie  und  Therapie,"  vol.  i. 
«  H.  Brooks,  "  Med.  Rec,"  May  25,  1907. 
»  "  Berlin,  klin.  Wochens.,"  May  31,  1897. 
«  "  Compressed-air  Illness,"  London,  1896 
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from  any  spinal  level.  It  involves  motion,  sensation,  and  the  sphinc- 
ters, and  presents  clinically  the  features  of  a  cross-lesion  of  the  cord  of 
rapid  onset.  In  extreme  cases  the  patient  falls  dead,  or,  afler  stagger* 
ing  a  little,  falls  and  expires  with  or  without  delirium  and  convulsions. 
Symptoms  may  be  most  variously  combincnl  and  show  any  grade  of  intc»n- 
sity.  The  majority  recx)ver  promptly.  Of  those  coming  under  treat- 
ment about  one-half  recover,  about  half  have  lasting  paralysis,  and 
about  three  per  cent.  die.  Those  who  do  not  recover  within  the  first 
three  or  four  days  present  the  symptoms  and  run  the  course  of  a  himbar 
or  dorsal  myelitis  of  varying  extent  and  severity. 

Treatment. — Prophylaxis. — Persons  who  are  to  be  subjected  to 
increased  air-pressure  should  be  rigidly  examined.  Those  presenting 
the  predisposing  conditions  mentioned  should  be  excluded.  Only  hardy 
young  men  with  sound  hearts  and  regular  habits  should  be  accepted  for 
this  work,  and  spare  individuals  are  preferable.  In  case  of  an  extensive 
undertaking  the  same  men  should  be  employed  throughout  the  task,  that 
they  may  be  habituated  to  the  incrt»asing  pressure  as  the  work  progresses, 
thereby  gaining  immunity.  In  a  pressure  of  over  thirty  pounds  they 
should  work  short  shifts  of  two  hours  or  less,  and  plenty  of  time  should 
be  taken  in  passing  the  locks.  Smith^  says  five  minutes  for  each  fifteen 
pounds  of  extra  j)re^sure.  Inexj)erienced  persons  should  take  much 
more.  It  is  well  not  to  enter  the  pressure  fasting.  Snell  lays  stress 
on  ventilating  the  works  to  reduce  the  amount  of  gases  in  the  circula- 
tion as  well  as  on  general  principles. 

Treatment  of  the  Attack. — If  symptoms  arise,  the  patient  should  be 
hurried  back  into  the  caisson,  and  if  the  symptoms  subside,  as  they 
often  do,  very  slowly  returned  to  the  outer  air.  Morphin  is  often 
required  for  the  intense  pain.  Ergot  in  dram  doses  of  the  fluid 
extract  every  hour  will  sometimes  relieve  the  pain  and  apparently 
check  the  disease.  It  has  been  suggested  to  bandage  the  limbs,  and 
even  the  tnmk,  thereby  restoring  something  of  the  surface  pressure 
and  maintaining  the  spinal  circulation.  When  paralytic  features  have 
developed,  the  treatment  is  that  of  myelitis. 

TUMORS  OF  THE  SPINAL  CORD  AND  ITS  VARIOUS  ENVELOPES. 
New  growths  arising  in  the  spinal  meninges  or  on  the  inner  surface  of 
the  l)ony  canal  or  in  the  cord  itself  produce  definite  symptoms  only  as  the 
cord  or  the  nerve-roots  are  disturbed.  They  may  be  properly  grouped 
together  because  of  their  common  symptomatology,  which  renders  a 
positive  clinical  diagnosis  as  to  their  original  sites  imjx)ssible,  and  makes 
every  operation  for  their  removal  in  a  limited  sense  an  exploratory  one. 
The  inqwrtance  of  an  early  diagnosis  of  these  tumors  is  emphasized  by 
the  fact  that  most  of  them  can  be  successfully  removed  if  taken  in  time, 
and  the  fatality,  which  otherwise  attends  them,  averted.  The  paraplegia 
to  which  they  give  rise  may  in  the  same  way  be  prevented,  and  in  some 
instances  caused  to  recede  when  not  too  far  advanced. 

There  are  now  in  the  literature  less  than  200  Reported  cases,  so  that 
tumors  involving  the  cord  are  rare.  Those  arising  from  the  meninges 
and  extradural  structures  are  about  six  times  as  numerous  as  those  pri- 

*  Pepper*8  "  System  of  Medicine/*  vol.  iii. 
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manly  cordaL  Sarcoma  and  its  varieties  furnish  more  than  one-third 
of  the  tumors,  tubercle  and  eehinoeot-fiis  each  about  a  tentli,  and  carci- 
noma and  all  varieties  of  lx*nign  growths,  including  gumma,  the  balance. 
Glioma,  which  is  so  common  in  the  brain,  also  apjiears  in  the  corth  It 
19  usually,  however,  distributtHl  closely  alxvnt  the  centnd  canal  or  in 
longitudinal  bands  in  the  substance  ot*  the  cord,  where,  utiderpiin^  de- 
generation, it  prmluoes  channels  or  false  canals.  These  give  rise  to 
definite  symptoms  and  a  clinical  type,  wliich  is  called  st/ringomi/elia. 
It  is  dei?cribetl  in  a  later  chapter. 

Tumors  afftvtin^  the  spinal  cord  are  usually  of  small  dimensions 
owhig  to  the  ra|>idity  with  which  they  destroy  the  curd  and  lead  to  a 
fatal  ijisue.  They  are  comnic*nIy  single,  but  several  tul>ercular  growths 
and  multiple  sarcomata  and  neuromata  have  been  rejwrted.  The 
favorite  location  of  spinal  growths  is  iu  the  dorsal  and  lower  ccr\'ical 
regions.  Regarding  the  causation  of  spinal  tumors,  tb«*  siinie  ideas 
exist  as  pertain  to  tlie  development  of  tumors 
elsewhere.  Traumatism  is  often  allegc^l  and 
may  undoubtedly  serve  to  locate  a  syphilitic 
pnx*ess  and  perhaps  to  ftivor  tlie  invasion  ot 
tubercle  and  angiumatcnis  growths.  Its  rela- 
tion to  malignant  neoplasms  is  largely  supj>osi- 
tttious. 

Morbid  Anatomy. — The  post-mortem  ex- 
am iualion  reveals  the  new  growths  arising  from 
the  extradund  tissues,  the  membranes,  or  the 
cord,  in  the  substance  of  wiiich  it  may  rarely  be 
embcMldeil, 

It  frecpiently  is  traversed  by  several  nerve- 
roots,  or  thest*  mav  be  destroved.  It  mav  have 
a  vertical  extent  of  several  inches.  From  press- 
ure uixai  the  cord  there  is  a  zone  of  softened 
oord-substance  which  fref|Ucntly  shinvs  an  in- 
flammatory condition.  The  cord  may  lie  nua-h 
indented  by  the  growtli,  or  compressed  almost 
to  complete  division.  Changes  in  tlic  cord  sub- 
stance due  to  pressure-atropliy,  stifteuitig,  and 
myelitis  are  present  with  resulting  secondary  de- 
genenitions  related  to  the  iwrtion  of  tlie  con!  that 
is  aflerted.  The  conse^pienccs  of  myelic  soften- 
ing and  myelitis  are  found  in  the  muscles,  bladder, 
kidneys,  etc.,  depending  in  distribution  upon  the 
anatomical  and  cliniml  fetiturcs  of  the  given  case. 
The  various  grt»wths  are  marked  by  tlieir  ordinar}' 
individual  characteristics  and  histological  peculi- 
arities. 

Symptoms. — The  initial  and  most    common 
sympt4>m  of  spinal  tumor  is  usually  pain.     Tins 
is  of  two  varieties  :  first,  that  referable  to  irrita- 
tion of  the  posterior  roots^  and,  second,  that  due  to    dtstnrbance  of 
the  sensory  tracts  in  the  cord.     The  first  gives  rise  to  gi rilling  sensa- 
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tions  and  partially  follows  in  distribution  the  fields  of  the  peripheral 
nerves.  The  second  follows  the  segmental  outlines  and  may  also  give 
rise  to  pains  referred  to  parts  below  the  lesion  whose  sensory  pathways  in 
the  cord  are  irritated.  If  these  pathways  are  broken,  the  pain  may  be 
referred  to  an  art»a  actually  anesthetic.  The  root  pains  and  the  segmental 
or  cord  pains  are  frequently  combined.  Ordinarily  the  pain  is  bilateral. 
It  may  occur  first  on  one  side,  but,  arising  as  it  usually  does  from  pres- 
sure upon  the  cord,  it  is  evident  from  the  anatomical  situation  that  pres- 
sure and  counterpresaure  nuist  be  equal  and  the  whole  diameter  of  the 
cord  soon  affected.  When  the  tumor  is  within  the  cord  and  laterally 
situated,  a  partial  Brown-S^quanl  jmlsy  may  develop  at  first,  but  ordi- 
narily soon  yields  to  the  cross  variety  and  the  paraplegic  syndrome. 
The  pains  are  of  all  degrees  of  st^verity,  but  frequently  atrocious  in 
their  intensity,  of  a  lightning,  darting,  ripping  character,  with  parox- 
ysms and  remissions. 

The  nerve-trunks  are  so  rarely  sensitive  tliat  Starr, ^  in  a  masterly 
r^sum^  of  the  subject,  states  that  he  never  noted  it  in  his  own  experience 
or  in  the  literature.  Pain  over  the  scat  of  the  tumor  is  also  rare,  and, 
when  j>rc8ent,  following  the  usual  rule,  is  felt  one  or  two  inches  below 
the  level  of  the  lesion. 

The  reflexes  comport  themselves  as  in  the  paraplegic  state  gener- 
ally (see  p.  363).  Those  which  find  their  nuclear  representation  in 
the  diseased  segments  are  lost  early.  Those  below  the  lesion  are  exag- 
gerated as  the  compression  is  brought  to  bear,  and,  in  extreme  cases 
reach  the  highest  degree  of  intensification.  Should  the  cross-lesion  of 
the  conl  become  absolute,  constituting  a  cord-division,  all  reflexes  are 
lost  below  the  affected  level.  The  rectal  and  vesical  reflexes  are  sub- 
ject to  the  ordinary  rules  of  the  paraplegic  state.  Motor  disturbances  of 
a  paraplegic  sort  rarely  precede  the  sensory  disturbance,  but  usually 
follow  it  pari  passu  with  the  reflex  manifestations.  The  feet  and  legs 
feel  heavy,  clumsy,  and  weak.  This  paresis  becomes  more  and  more 
pronounced  as  the  pressure  increases ;  the  spastic  gait  is  developed,  and 
finally  the  patient  becomes  bedridden.  Absolute  motor  loss  is  the  great 
exception  and  depends,  like  complete  reflex  obliteration  below  the  lesion, 
upon  division  of  the  cord. 

With  the  motor  loss,  again,  there  is  usually  blunting  of  cutaneous 
sensatimi,  and  finally  complete  anesthesia,  of  paraplegic  distribution, 
surmounted  by  the  hypersensitive  band. 

To  again  follow  Starr,  the  order  in  which  these  symptoms  arise  is 
commonly  :  (1)  Peculiar  pains  of  limited  distribution  ;  (2)  increase  of 
reflexes  below  the  lesion  ;  (3)  paraplegia  ;  (4)  loss  of  sensibility,  and  (5) 
loss  of  all  subjacent  reflexes.  Bedsores  and  dystn)phic  joint-disturbance 
occur  late  in  tumor,  or  may  ap|K*ar  earlier  upon  the  addition  of  an  acute 
myelitis.  Collins ^  niunes  the  clinical  order  of  symptoms  as  follows: 
Sensory,  motor,  visceral,  trophic,  and  topical ;  the  topical  consisting  in 
tetaniforni  rigidities  cjiused  by  pressure  over  the  spine  in  the  region  of 
the  tumor  and  in  rare  cases  deformity  of  the  spinal  column. 

Course  and  Progrnosis. — The  course  of  the  disease  is  usually  slow 

*  "Am.  Jour.  MhI.  Sciencen,'*  June,  1895. 
«  "N.  Y.  Med.  Kec.,''  Dec.  6,  1902. 
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from  the  in5idioii8  outlet  to  tlie  fiit;xl  kTnainatJtxi  by  exhaiititioii  *liie  to 
pain,  or  the  oDiiftetjuuiiiH^s  tjf  myelitis^  t'ystiti.^t  pyelniiepliritis,  be<lsore, 
and  septict'iiiiii.  Tlio  raj>idity  of  the  distiist*  di'jK^Hls  u|Min  t\w  ehar- 
ftetrr  nf  the  j^mwth^  hut  hiln'rek*  is  freniieiitly  of  uiioxjiortcd  iictivity 
and  rniiy  induce  a  conipleto  punqde^ia  wkliiii  a  few  wcM_"ks.  lo  rare 
instances  yours  have  been  consumed  in  tlie  dcvch»pinent  of  the  tunmr. 
The  natural  tendency  is  to  p^irapk^n^ia  and  death.  The  Iwration  of  the 
tumor  hi  tlie  eervicid  or  lund>ar  fixhir^enient  hastens  the  eout^e  of  events. 

The  prof^mms  m  tumor  involvintr  the  cord,  excepting  gumma,  is  nni- 
fonnly  bad,  and  practically  fatal  without  oj>eration, 

DiagnoBis. — ^Tlie  diagnosis  of  cord-tumor  depends  mainly  upon  the 
insidious  onset  and  the  order  of  development  of  symptoms.  The  slow 
compression  of  the  cord  gradually  induces  the  ]iaraplegic  state  \vith 
intense  sjiasticity,  tmt  is  preceded  by  the  lo(*iilized,  persistent,  and  uni- 
form root  or  segment  {>aius,  A  ero^-mtffUlh  is  onlinarily  of  sudden 
onset  and  not  esiw^cially  [tainful  uidess  the  menmgc:^  are  atfectcMJ.  In 
that  event  the  piin  is  ilit!\ise  ami  intense  over  the  sjiine*  Bcdsori\s  and 
trophic  disturbance  are  early  ieatures  of  myelitis,  hitc  ones  <d"  tumor. 
Tlie  presence  or  history  of  ne^v^  growths  els<'where  aids  the  diagnosis, 
and  tlie  location  in  the  ilorsal  conl  h  of  simie  signiticance.  In  Pott's 
di^eam  we  smm  have  rigidity  of  the  l>ack,  f>ain  upon  rotation  or  |>ercus- 
sion  or  jars  of  the  spine,  and  later  vertebral  thickenings  and  defor- 
mities. The  nerves  are  sensitive  and  the  pain  accurately  follows  the 
nerve-trunks  as  a  rule. 

The  focation  of  tlie  tumor  is  deciphered  l>y  reference  to  the  general 
rules  of  cord-loc4dizati<ni,  esjK'cial  inijx^rtauce  attaching  to  the  location 
of  the  early  piins  and  the  upper  levels  of  dysesthesia.  As  already  indi- 
cated, it  is  usually  impossil>le  to  clinically  determine  whether  a  growth 
i»  vertebnd,  meningeal,  or  cortlal,  and  operations  are,  therefore,  to  tliis 
extent  exploratory.  A  Bn)wn-S^'quard  jnundysis,  ft  allowed  by  a  para- 
plegia, or  analgesia  prLM^'iHling  anesthesia,  or  limittHl  early  muscular 
atrojihy,  may  indicate  tliat  the  growth  is  prolialdy  within  the  ci^rd. 

Sfieculation  as  to  the  nutHre  of  the  ffrouih  is  l>ased  on  those  general 
features  which  are  common  to  growths  in  all  localities.  The  presence 
of  malignant  growths  elsewhere  points  to  a  secondary  neoplasm  of  the 
same  onler.  Tuberculosis  and  syphilis  have  their  own  iudii^Uions.  It 
may  also  be  borne  in  mind  that  sarcoma  is  the  most  conimon  furm 
of  tumor  in  this  h ►nation. 

Treatment.^ — -With  the  exception  of  giimmata,  which  are  to  a  con- 
sidcralde  degree  amenalde  t<i  antisypliilitic*  treatment,  the  only  course 
that  promises  redief  is  surgical  operation.  It  is  evident  that  tumor  with- 
in tln^  conl-sul (Stance  can  not  be  removed  witliout  great  and  pennanent 
damage  to  the  cord.  It  is  also  evident  that  if  the  compression  from 
without  has  cimsed  local  conl-disintegmtion,  an  operation  can  at  beat 
only  check  the  liarm  at  that  particular  triage.  ^laligiumt  neoplasms 
are  very  likely  to  recur,  ami  are  frcipiently  secondary  to  large  growths 
elsewhere  that  have  aln^ady  je<»pardiz(xl  life,  Tuliercle  is  also  often 
seeondarj"  to  a  process  that  nuiy  leave  little  hope  of  prolonged  existence. 
The  fact,  however,  remains  that  without  removal  the  cord-tumor  itxSelf 
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will  induce  a  fatality,  precede<l  usually  by  the  most  intense  suffering  and 
the  most  abject  helplessness.  Even  when  an  operation  can  do  nothing 
but  relieve  the  pains  due  to  tlje  local  irritation,  it  may  be  favorably  con- 
sidered. 

On  the  other  hand,  about  seventy  per  cent,  of  recorded  cases  were 
operable,  and  out  of  thirty-three  operated  cases,  tabulated  by  Putnam 
and  Warren,^  over  one-half  resulted  successfully.  Similar  figures  are 
given  by  Starr  and  also  by  Bruns.^  Early  diagnosis  and  prompt  oper- 
ation will  materially  improve  the  average. 

SPINA  BIFIDA* 

Spina  bifida  is  an  embryological  defect  due  to  the  failure  of  the  neural 
canal  to  completely  close  in  the  posterior  median  line.  As  a  result,  the 
bony  arches  of  the  vertebrae  are  defective.  This  may  be  indicated  by  a  de- 
pression, spina  bifida  occnltay  or  by  a  tumor  made  up  of  the  contents  of  the 
spinal  canal  variously  arranged.  Its  usual  location  is  in  the  lumbosacral 
region,  as  the  neural  canal  closes  from  above  downward  and  is  last  com- 
pleted at  the  caudal  extremity.  When  present,  it  serves  to  fix  the  lower  end 
of  the  cord  to  the  corresjwnding  vertcbrfie,  and  the  normal  recession  of  the 
conus  meduUaris  to  the  level  of  the  second  lumbar  vertebra  is  prevented* 

The  simplest  variety  is  the  rare  meningocele,  which  is  usually  covered 
by  skin  and  consists  of  a  jx^diculate  or  pedunculate  sac  of  spinal  mem- 
branes continuous  with  the  arachnoid  spaces.  Neither  the  cord  nor  the 
nerves  enter  it,  and  deformities  of  the  cord  or  disabilities  in  the  legs  and 
sphinct^Ts  are  absent. 

The  ordinary  tumor  in  spina  bifida  is  the  meningomyelocele^  made  up 
of  both  the  conl  and  the  mening(»s  and  usually  attended  by  deformities 
and  paralysis  in  the  legs  and  sphincters.  The  cord  ordinarily  is 
flattened  out  in  the  posterior  surface  of  the  tumor,  which  is  more  or 
less  tnmslucent,  devoid  of  true  skin,  and  only  covered  by  a  layer  of 
epithelium.  From  this  {>osterior  situation  the  flattened  and  deformed 
conl-substance  gives  off  the  nerve-roots,  which  run  forward  through  the 
sac  into  the  intervert(»bral  fonmiina.  In  the  most  prominent  part  of  the 
tumor  corresponding  to  the  cutaneous  defect  and  the  location  of  the 
broadly  spread  cord-substance  there  is  often  a  pit  or  umbilical  depression. 

In  rare  and  more  pronounced  deformities  the  central  canal  of  the  cord 
dilates  with  the  tumor  formation,  hydromydocele,  and  lines  its  cavity^ 
with  which  it  is  coextensive.  The  nerve-roots  now  lie  in  the  sac-walls. 
Again,  in  myelocele  a  flattened  miuss — not  a  sac — of  neural  tissue  lies  in 
the  vertebral  hiatus,  contiiining  a  small  opening  leading  into  the  cerebro- 
spinal (»aiial.  Through  this,  cerebros])inal  fluid  constantly  oozes.  Both 
of  these  forms  are  rare,  always  att(»nded  by  defects  in  the  lower  extrem- 
ities, and  the  latter,  myelocele,  is  promptly  fatal  in  a  few  days. 

Btiolofiry. — The  causation  of  this  defect  in  the  embryo,  which 
dates  back  to  the  earliest  days  of  impregnation,  like  similar  terato- 
logie^il  defects,  is  obscure.  It  has  been  attributed  to  injury.  In  a 
number  of  instances  it  has  appeared  in  several  children  in  the  same 
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family,  and  even  in  succeeding  generations,  showing  hereditary  trans- 
mission. Other  children  in  the  same  family  may  present  harelip  or 
club-foot  It  is  more  common  in  females  than  in  males,  in  a  ratio  of 
about  eight  to  seven. 

SymptomB. — Spina  bifida  is  usually  discovered  at  birth,  but  may 
exist  unnoticed  as  a  slight  depression,  often  covered  by  hair  for  months 
or  even  up  to  adolescence,  when  the  tumor  may  appear.  At  first  usually 
small  in  size,  it  may  rapidly  increase.  When  the  cord  is  involved  in 
the  sac,  there  is  usually  associated  club-foot  or  undeveloped  legs  or 
sphincteric  incontinence.  The  tumor  is  in  the  middle  line  and  presents 
varj'ing  appearances  due  to  its  makeup.  The  opening  in  the  vertebral 
arches  can  usually  be  detected  by  touch,  but  the  contents  of  the  tense, 
fluctuating,  and  slightly  compressible  sac  are  rarely  palpable.  Under 
excitement  and  in  the  erect  position  the  sac  increases  in  tension  and  size. 
Pressure  upon  it  is  likely  to  produce  uneasiness,  stupor,  coma,  and  con- 
vulsions. The  fluid  contents  correspond  to  and  are  identical  with  cere- 
brospinal fluid. 

The  diafirnosis  is  usually  very  easy,  but  it  is  more  difficult  to  decide 
upon  the  exact  nature  of  the  tumor's  makeup.  The  presence  of  defor- 
mities or  paralysis  in  the  limbs  or  of  sphincteric  incapacity  and  umbili- 
cation  would  indicate  that  the  tumor  was  not  a  simple  meningocele,  but 
that  the  cord  was  involved  in  the  sac-wall.  An  oozing  aperture  and  a 
nevus-like  mass  of  pinkish  tissue  would  suggest  myelocele. 

Profirnosis. — Only  in  the  slighter  forms  of  spina  bifida  is  the  progno- 
sis favorable.  A  pedunculated  meningocele  or  mere  depression  is  not 
incompatible  with  full  vitality  and  perfect  cord-functions.  In  the 
severer  varieties,  if  the  child  lives,  it  will  probably  bear  club-foot  or 
other  deformity  and  defect.  The  great  majority'  of  cases  die  during  the 
first  three  months,  cases  of  myelocele  during  the  first  three  days.  Rare 
cases  have  reached  adult  age  and  beyond. 

Treatment  is  purely  surgical.  In  meningocele  a  fair  prospect  is 
offered  to  extirpation  of  the  sac.  In  the  other  and  more  common  varie- 
ties, to  extirpate  the  sac  or  to  obliterate  it  by  injections  is  to  destroy  a 
portion  of  the  cord-substance.  In  this  condition  the  sac  must  be  pre- 
served, and  various  osteoplastic  operations  have  been  suggested  looking 
to  the  formation  of  a  bony  neural  canal  covered  by  cutaneous  flaps. 
The  deformities  in  the  lower  extremities  and  the  paraplegic  condition,  of 
course,  would  not  be  benefited  thereby. 
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CHAPTER  III. 

LESIONS  PRINCIPALLY  CONFINED  TO  THE  GRAY 
MATTER  OF  THE  CX)RD,  AND  DISEASES  REFERABLE 
TO  DISORDER  OF  THE  SPINAL  GRAY. 

In  this  chapter  a  number  of  diseases  are  brought  together  that  have 
in  common  symptoms  dependent  upon  disorder  of  the  lower  motor 
neuron.  In  some*,  anatomical  changes  are  clearly  defined ;  in  others 
there  is  reasonable  presumption  that  eventually  changes  will  be  detected. 
The  wholci  <j[uestion  of  progressive  muscular  atrophy  is  in  a  transitional 
state,  with  a  decided  tendency  to  bring  the  various  forms  into  close 
relationship. 

ACUTE  ANTERIOR  POUOMYELITIS. 

PoliamyelUis  anterior  acuta,  acute  spinal  paralysis,  acute  airophio 
paralysis,  spinal  paralysis  of  children,  and  essential  paralysis  of  children 
are  the  principil  of  the  numerous  names  applied  to  an  acute  myelitis 
involving  mainly  the  anterior  horns  of  gniy  matter  of  the  spinal  cord 
and  conmionly  appearing  in  children.  It  is  marked  by  febrile  and 
infectious  symptoms,  is  of  rapid  onset  and  development,  and  promptly 
induces  wide-spread  muscular  paralysis,  a  portion  of  wliich  commonly 
remains  permanently  and  is  then  attended  by  local  atrophy. 

Etiolofiry* — The  great  majority  of  cases  occur  before  the  tenth  year, 
and  fully  three-fifths  under  four  years  of  age,  with  especial  frequency  in 
the  latter  half  of  the  first  year.  During  the  first  six  months  it  is 
extremely  rare  or  else  passes  undetected  to  a  fatal  end.  It  has  been 
frei'ly  attributed  to  dentition,  to  cold,  and  to  traumatica,  especially  in  the 
form  of  falls,  but  it  is  doubtful  whether  any  of  these  allegeil  causes  are  of 
direct  importance.  In  many  instances  it  occurs  in  the  course  of  or  dur- 
ing the  convalescence  from  infectious  fevers,  especially  the  exanthemata. 
Its  infectious  nature  is  further  indicated  by  the  abrupt  onset,  the  usual 
febrile  movement,  the  gastric  disturbance,  the  occasional  occum*nce  of 
convulsions,  and  most  of  all  by  epidemic  and  endemic  outbreaks.  Such 
have  been  reconled  by  Colmer,  ^  Cordier,^  Medin,^  Leegard,-*  Oxholm^ 
Nonne,Calverly,*  Altman,^  Harbitz'^  and  the  extensive  epidemics  in  New 
York  City  in  HK)7  by  various  report<»rs.  In  some  of  these  outbreaks 
a  considerable  variation  from  the  tj'pe  has  been  noticed.  Some  cases 
presented  the  symptom  complex  of  Landry's  paralysis,  with  the  infec- 
tious nature  of  which  we  are  already  familiar;  others  evidence  of  acute 
polioencephalitis  superior  and  inferior  (see  p.  163).  If  a  neuropathic 
heredity  counts  for  anytliing,  it  is  in  the  vulnerability  of  the  central 
nervous  organs  in  c(?rtain  individuals. 

Morbid  Anatomy. — The  inicn)scoj)ical  apj)earances,  as  well  as  the 
finer  changes,  vary  greatly  with  the  age  of  the  lesion.  The  early  de- 
scriptions based  on  recovered  casi»s  were  niishniding.  At  the  end  of 
one  or  two  monfh^  a  focus  or  s(»V(Tal  foci  of  myelitis  are  found  in  the 

»  *' Am.  Joiir.  Me<l.  Sciemvs,"  1H43.  »  "Lyon  M^icale.-'  IftftH. 
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enor  gniy,  Tliere  is  local  destnictioii  of  nerve-tissue^  with  dilata- 
tioo  and  eliung(\s  in  the  vessels.  The  ganglion-<Hills  of  the  anterior 
horu  iuvnived  in  the  lesion  have  lost  their  |>ro!ongiitiQns,  show  gninLdar 
disintegnition?^,  or  have  eiitin-ly  disapjwarefl.  The  myelitic  focns  occu- 
piejs  one  or  Iwth  of  tlie  two  arti^rial  ^  i 

areas  of  the  anterior  hiirn  ;  namely,  ^  "\  'A 

that  area  supplied  by  the  first  branch  ft      ^  -^  \'.\ 

of  the   anterior    median    arterv    or  vt:A':\\v\   \  '"  • 


Fig.  1S7,— I>ia|T>tn  af  iirtciriftl 
ttKllanlmii  firoducing  Inftintile  par- 
a]jaift(WnUunfioii). 


Fig.  1S8.— ScMittoo  of  spinal  cord  la  it  ease  af 
ftcute  m  l«ri<»r  fiotlnm  relit  is  i>ftb  end  ill  t.  ii,a,  IH  luted 
veuielA  surrounded  bj  round  cells  (WlUiaiuson). 


that  field  supplied  hy  the  arteries  which  enter  the  cord  along  the  anterior 
roots,  or  hoth.  Rarely  it  extends  backward  in  the  middle  arterial  field 
and  invades  the  neck  of  the  posterior  liorn,  and  usually  it  emhnices  the 
adjoining  white  matter  of  tlie  eonl  to  a  varying  extent.  It  is  evident 
that  the  lesion  is  not  strictly  systematized,  and  it  is  equally  evident  that 


ftf.  139.— 1,  StTtioD  ot  cervical  cird  in  au  old  cue  of  infitutllu  purulymei.  1  he  rif^bl  Ualf  ia  fthrunkea 
in  all  its  extent  (ChArcoO.  2,  Lumbar  M^ctJou  ia  a  case  of  InfanUle  pahj :  a^  Focua  of  old  tnflamtna* 
lian  ;  left  half  of  cord  ^brutikfU. 

it  is  vascular,     A  contention  has  arisen  as  to  whether  the  lesion  is  first 

parenchymatous,  ns  Charcot  chumed*  or  is  first  interstitial,  as  insisted 
upon  by  ( roldscheider,  Rc<llich,  and  others.  The  pres(*nt  weiglit  of 
authority  p<»ints  to  invasion  by  the  blood-vessels,  interstitial  dissemina- 
tion, and  cellnlar  destruction  as  the  naturnl  onler  of  events.  Batten^ 
anserts  upon  rather  njuvineing  evidence  that  the  vascular  fault  is  pri- 
marily thrombotic  <hie  to  a  variety  of  infections,  and  the  lumbar  cr*rd 
is  espei'ially  affeeteil  owing  to  the  circulatory  tlisadvantages  of  the  part. 

*  *'Bmin/^  Atituiuiij  1^>04. 
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The  myelitic  foci  vary  in  extent  and  number  in  various  cases.  Some- 
times they  extend  through  several  segments  of  the  cord,  eight  or  ten 
centimeters  or  more  in  a  vertical  direction,  but  usually  are  one  to  two 
centimeters  in  longitudinal  extent.  Sometimes  single,  more  frequently 
there  are  several  foci  either  on  the  same  or  on  opposite  sides  of  the  cord 
and  at  various  levels.  They  may  even  invade  the  medulla,  and  the 
brain  is  similarly  involved  in  the  cases  that  perish  within  the  first  few 
weeks. 

In  cases  of  many  yeartf  standing  the  cord  is  seen  to  be  shrunken  on 
one  side  at  the  level  of  the  lesion  and  the  cross-section  is  lacking  in 
symmetry.  The  acute  inflammatory  condition  has  long  disappeared  and  a 
fibroid  condition  alone  represents  it.  Nerve-fibers  and  cells  are  entirely 
destroyed.  The  absence  of  myelinated  fibers  renders  the  scarred  area 
more  or  less  glossy  and  translucent  to  the  naked  eye.  The  vessels  are 
thickened  and  appear  more  numerous  on  that  account  The  shrinking 
of  the  lateral  half  of  the  cross-section 
involves  mainly  the  gray  matter  and 
especially  that  of  the  anterior  horn,  but 
the    white    columns    and    the    posterior 


Hg.  140.— ('a«e  of  polloiuyelitls  af-  Klg.    141.— Case    of    poliomyelitia 

fecUug  the  lower  extremities  untHjually  ;  affwtliiK  right  face  (rare),  right  arm, 

foot-drop  on  l)oth  Hideti.    Note  the  want-  and  shoulder, 
ing  of  tlie  right  leg  and  thigh. 

cornu  may  also  share  in  it  to  some  extent.  If  the  original  lesion 
is  sufficiently  extensive  to  involve  the  spinal  apparatus  of  an  entire 
extremity,  or  even  of  a  segment  of  it,  chang(»s  in  the  cord  above  the 
lesion,  and  in  the  brain,  are  found  analogous  to  those  induced  by  ampu- 
tations. 

The  animoT  roots  arising  from  the  injured  part  of  the  cord  are  often 
diminish(Hl  in  volume  and  may  or  may  not  show  alteration  of  structure. 
This  is  true  equally  of  the  mixed  nerve-trunks.  The  exact  condition 
depc^nds  ai)parcntly  uiK)n  the  age  of  the  lesion  and  the  complete  or 
partial  disappeanuice  of  the  peri]>lieral  jirolongations  of  the  spinal 
pyramidal  cells  that  have  been  injured.  In  the  paralyzed  musdes  we 
have  the  same  changes  that  are  found  after  division  of  the  nerve-trunk, 
but  a  few  muscular  fibers  often  persist,  some  of  which  may  even  show 
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h>'pertrophy.  The  rest  of  the  muscle  is  fibrous  and  fatty.  Infiltra- 
tion of  fat  sometimes  reaches  ti  condition  that  may  pro|H:'rly  be  desig- 
nated lipoinatotis.  Tlie  bones  in  the  [Kiralytie  members  are  retardi'd  in 
their  growth,  and  in  old  euses  datioj^  from  eliildhood  are  undersizcfl  in 
oonijiarison  with  those  of  tlie  stujnd  side.  Tliey  laek  the  sharply  defintxl 
muj^cular  markings,  and  the  Haversian  systems  are  found  to  be  under- 
sized and  poorly  developed* 

S3rmptoinfi. — Usually  without  apfxarent  definite  provoc^ation  the 
child  is  found  to  be  feverish  ami  ill  A  tempemtiuro^  100°  to  102°  F. 
has  been  frequently  noted j  and  this  febrile  invasion  stage  lasts  from  a 
few  hours  to  several  tlayS|  when  jmraii^s'm  and  jiaeeid if i/  of  one  or  more 
limbs  are  det4\'ted.  It  is  not  rare,  however,  tor  the  child  to  p>  to  bed 
appart^ntly  well  and  to  awake  paralvieed  in  the  murniug.  Tlie  febrile 
movement  may  be  attendeil  by  vomiting  auil  diarrhea,  hy  roitvidsiotm  of 
a  generalized  character,  or  by  defmum  and  diffuse  cerebral  manifesta- 
tions. As  soon  as  the  jxiralysis  is  noted,  the  ease  is  usually  reeognized. 
Most  writei-s  state  tliat  there  is  a  complaint  of  pain  in  the  afflii^ted 
menilx'rs  only  rarely,  hut  that,  as  a  rule,  }<fn.sation  in  all  its  phases  is 
entirely  normah  It  is  probable,  how*ever,  that  early  dysesthesia,  owing 
to  the  usntd  infantile  age  of  the  patient  and  a  laek  of  careful  search 
for  such  diffieuity,  has  been  frequently  overhMtked.  In  some  e<»n- 
sidend>le  mimljiT  of  ciises  handling  of  the  affecte<l  lind*s  during  the 
initial  fever  jirovoked  outcries  which  were  nt>t  elicited  Ijy  similar 
manipulation  of  the  other  meuiliers.  It  is  likely  that  more  attention  in 
this  dirtNL'tion  will  show"  loeatiznl  hypers^^-nsitiveness  or  some  kindreil 
.state  to  be  usually  present  and  of  diagunstie  iuqwirtanee.  Indet^l, 
'^  com  plaints  of  pain  and  of  foruiieatiun  liave  been  generally  noted  in 
older  children  and  in  aJidts,  lending^  |K^rhaps,  undue  weight  U*  the 
usual  snppositirin  that  such  cases  are  not  of  a  true  spinal  tyjie.  The 
sphincters  are  seldom  relaxed,  so  tluit  control  of  the  bladder  and 
bowel  remains  uninqjaircHl,  but  in  the  rare  eases  in  w^hich  the  sphincters 
are  relaxed  there  is  more  or  less  apparent  loss  of  sensation,  the 
extent  of  the  lesion  is  greater,  and  the  pi-ognosis  is  extremely  unfavor- 
able. 

Even  in  fat  children  the  iniplicate<l  mii^vks  can  be  seen,  after  a  few 
weeks,  to  have  wasted,  and  if  testin:!  with  the  fa m die  current,  either  do 
not  respond  at  idl  or  sliowa  remarkable  diniinntiou  in  their  exciti\l>ility. 
At  this  time  the  patient  will  have  begun  to  show  considerable  improve- 
ment, tlie  motor  paralysis  remaining  complete  only  in  the  parts  that 
are  to  suffer  permanently,  and  a  gradual  improvement  may  be  expected 
to  extend  i>ver  several  mouths.  In  tlu*  nmscles  showing  lessened 
faradic  excitability  gtdvau ism  commonly  produces  exaggerated  res|»on,ses, 
as  conipareil  with  the  sound  limbs,  and  the  complete  reaction  of 
d^encniticin  or  any  unwlifieation  of  it  may  he  encountered.  In  a  well- 
marked  ease  faradism  fails  by  the  tentli  <lay,  and  the  iruTeased  galvanic 
I  response  appears,  lasting  for  about  six  months,  when  it  gnulually  declines. 
At  this  point  faradic  excitability  returns  and  the  muscle  regains  some» 
thing  of  its  size  and  strength;  or,  if  too  seriously  impaired,  faradic 
response  does  not  reappear,  galvanic  response  disappears,  and  the  muscle 
ig  irretrievablv  lost. 
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The  reflexes  are  lessened  or  abolished  in  proportion  as  the  muscles 
which  are  anatomically  associated  with  them  are  involved,  or  periiaps  it 
would  be  better  to  say  tliat  tlieir  alteration  depends  upon  the  implication 
of  tlie  cornual  cells  making  up  a  part  of  their  arc.  Bonea  which  have 
not  attained  their  full  growtli  are  retarded  or  entirely  fail  to  develop  if 
their  trophic  centers  are  implicated. 

The  seriously  atrophied  muscles  become  fibrous  bands,  and,  since  they 
oflTer  neither  assistance  nor  opposition  to  the  synergic  and  antergic  mus- 
cles, diHtortiona  soon  develop,  with  joint-changes  and  sometimes  sublvxa- 
tiona.  Joints  which  depend  upon  muscular  support,  as  the  shoulder, 
may  allow  of  so  much  deformity  by  the  relaxation  of  the  muscles  which 
have  lost  their  tonicity  that  the  articular  surfaces  widely  separate.     The 


Fig.    142.— Deformity  of  foot  after 
lumbar  poliomyelitin  acuta. 


Fig.  143.— Deformity  of  upper  extremity  and 
thorax  after  poliomyelitis  anterior  acuta. 


skin  is  inactive,  oflxm  w)ld,  and  sometimes  dry  and  scaly,  but  the  atrophic 
conditions  so  usual  in  neuritis  are  practically  absent  and  bedsores  are 
almost  unknown. 

The  lower  extremities  are  aifected  about  three  times  as  frtnjuently  as 
the  upper,  and  the  left  leg  twice  as  often  as  the  right.  A  crossed  form, 
in  which  the  upper  extremity  on  one  side  is  involved  witli  the  opposite 
lower  limb,  is  not  rare ;  but  involvement  of  both  limbs  on  the  same  side 
is  extremely  uncommon.  In  tlie  lotrer  extremiiy  the  extensors  seem  more 
susceptible  than  the  flexors ;  lience  drop-foot,  with  talipes  equinus,  flexed 
knee,  and  flexed  thigh  are  common.  When  the  paralysis  is  below  the 
knee,  the  sural  muscles  usually  escape.     In  the  upper  extremity  the  most 
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frequently  encountere<l  wasting  is  in  the  small  muscles  of  the  hands,  the 
deltoid,  and  the  extensors  of  the  wrists.  The  biceps  and  supinators 
generally  escape. 

The  distribution  of  the  paralysis  of  muscles  follows  their  segmental 
relations  in  the  cord,  and,  consequently,  when  limited  is  of  a  functional 
character.  The  very  fact  of  such  functional  distribution  at  once  incrimi- 
nates the  cord.  The  muscles  of  the  trunk  are  in  rare  cases  notably  and 
widely  aflTected,  producing  weakness  in  the  back,  deviation  of  the  spinal 
column,  and  defects  in  the  muscles  of  the  chest.  Ordinarily,  however, 
the  segments  of  the  cervical  and  lumbar  enlargements  are  selected.  A 
small  focus  of  anterior  poliomyelitis  in  the  dorsal  region  hardly  pro- 
duces local  signs,  as  the  tnmk  and  thoracic  muscles  are  represented  in  a 
considerable  vertical  extent  of  the  cord.  In  rare  cases,  however,  the 
abdominal  or  chest  muscles  or  those  along  the  spine  arc  involveil  very 
decidedly.  In  a  less  d^ree  this  is  not  rare,  as  shown  by  spinal  twists, 
protuberant  abdomen,  and  abnormal  respirator)'  movements  of  the  thorax. 

The  bulbar  muscles  do  not  always  escape,  as  is  shown  by  various 
ophthalmoplegias,  squints,  facial  and  hypoglossal  palsies,  which  are  now 
and  then  recorded,  and  would  be  more  often  seen  did  not  coincident 
pneumogastric  accidents  usually  terminate  such  cases  fatally. 

Course  and  Forms. — ^The  course  of  the  disease  may  be  clinically 
divided  into  :  (1^  A  stage  of  febrile  invasion,  lasting  from  a  few  hours  to 
several  days,  witn  local  tenderness  and  rapidly  developing  and  increasing 
paralysis  ;  (2)  a  stationary  stage,  lasting  for  several  weeks ;  (3)  a  period 
of  improvement,  lasting  to  the  end  of  a  year,  and  (4)  a  stage  of 
permanent  disability  for  the  remainder  of  life.  Relapses  during  the 
early  weeks  have  been  recorded  in  very  rare  instances,  and  second 
attacks  are  still  rarer.  Among  the  sequelse  the  contractures,  disloca- 
tions, and  deformities  have  been  already  mentioned.  The  fragility  of 
the  bones  makes  them  liable  to  fracture,  but  union  takes  place  with  ordi- 
nary promptness  under  proper  fixation. 

The  adidt  form  is  in  no  way  diflTerent  from  the  infantile  cases,  except- 
ing the  variations  due  to  complete  growth  having  been  attained.  In 
anomalous  cases  the  onset  of  the  disease  is  insidious  and  the  course  may 
be  subacute.  After  infectious  diseases  one  or  more  limbs  may  be  found 
useless,  flaccid,  and  atrophic,  declaring  the  antecedent  myelitis.  Occa- 
sionally the  onset  is  marked  by  pains  of  a  severe,  cutting  character, 
whicii  are  frequently  attributed  to  neuritis  or  to  rheumatism,  but  may 
be  due  to  the  irritation  of  the  sensory  pathway  in  the  cord  by  the  location 
of  the  myelitic  fociLS  backward,  involving  the  neck  of  the  posterior  horn. 

It  lias  been  noted  by  a  number  of  observers  that  in  rare  instances, 
years  after  the  acute  disease  has  subsided,  a  slow,  insidious  reapjyearance 
has  led  to  a  progressive  muscular  atropliy,  wliich  declares  itself  first 
in  the  limbs  that  were  originally  paralyzed  by  the  acute  process.  This 
may  progressively  invade  the  entire  muscular  system. 

Diagrnosis. — In  the  early  stages  of  fever,  before  paralysis  has 
appeared,  diagnosis  usually  fails  except  under  rare  epidemic  conditions. 
The  termination  of  an  apparently  trivial  ailment  in  extensive  paralysis 
is  frequently  the  cause  of  much  chagrin  on  the  part  of  the  medical 
attendant,  who   may    naturally    enough    have    expressed    a    favorable 
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prognosis.  As  already  indicated,  the  initial  fever  may  be  readily  mis- 
taken for  tliat  of  general  disorders,  and  sometimes,  though  rarely, 
the  pain  in  the  limbs  leads  to  the  idea  of  rheumatism.  If,  however, 
the  possibility  of  anterior  poliomyelitis  be  in  mind,  and  examination 
discloses  some  slight  local  tenderness  or  diminished  nmscular  activity, 
or  both,  a  guarded  opinion  will  naturally  follow.  It  is  only  when  the 
paralysis  is  develojunl  or  developing  that  the  nature  of  the  disease 
E>econies  certain,  and  even  then,  if  there  have  been  cerebral  symptoms, 
such  as  delirium  or  convulsions,  difficulties  are  not  at  an  end.  The 
cerebral  palsy  of  childrc»n  is  almost  invariably  ushered  in  by  convul- 
sions, but  these  have  a  definite  distribution  involving  one  side  or  one 
limb,  or  only  the  face,  while  the  convulsions  of  the  disease  under  con- 
sideration are  generalized.  Localized  pain,  from  traiimaiimn  or  inflam- 
mation, may  cause  immobility  of  a.  limb,  and  when  preceded  by  fever 
gives  rise  to  a  doubt ;  but  the  usual  absence  of  extreme  sensory  disturb- 
ances in  disease  of  the  anterior  horns  is  a  distinguishing  feature,  while 
the  local  conditions  can  be  othenvise  made  out.  After  a  few  days  the 
electrical  test  gives  absolute  data.  Faradic  resjwnse  is  abolished  in  no 
other  disease  so  early ;  even  in  severe  neuritis  it  is  longer  maintained, 
and  is  then  attended  by  a  verj'  marked  sensory  disturbance,  which  also 
usually  precedes  it  for  a  long  time.  A  few  careful  applications  of  the 
induced  current  at  this  period  can  do  no  harm.  The  progressive  infan- 
tile mifopaihies  are  of  extremely  slow  development  and  are  symmetrical 
in  distribution.  Spinal  puncture  in  the  early  stage  yields  a  fluid  contain- 
ing the  evidence  of  inflammation  in  lymphocytes  and  turbidity. 

Prognosis. — iSo  far  as  life  is  concerntKi,  this  disease  terminates 
fatally  only  exceptionally,  and  if  the  patient  survives  the  onset  of  the 
panilysis  but  a  short  time,  life  may  be  considered  out  of  danger. 
Further,  one  can  say,  with  a  reasonable  degree  of  certainty,  that  the 
paralysis  at  first  developed  will  notably  recede,  but,  unfortunately,  it  is 
almost  equally  certain  that  a  j)ortion  of  it  will  permanently  remain. 
At  the  end  of  a  fortnight  a  carefully  conducted  faradic  examination  of 
the  muscles  enables  the  physician  to  speak  more  specifically  regarding 
the  amount  of  pennanent  disability.  At  that  time  any  muscle  which 
responds,  however  feebly,  may  be  expected  to  regain  a  fair  degree  of  its 
former  tone  and  strengtJi.  Even  after  several  months,  re])eated  faradic 
stimulation  of  a  muscle,  at  first  perfectly  inactive,  may  develop  some 
contractility,  and  this  is  of  favorable  import  for  the  given  muscle.  The 
extent  of  ]>ermanent  paralysis  governs  the  amount  of  resulting  con- 
tracture and  deformity ;  and,  likewise,  the  retanlation  of  development 
of  the  limb  and  of  the  bones  is  in  similar  relation.  The  anticipated 
amount  of  these  deforming  conditions  w^ill  have  a  bearing  on  the  prob- 
able general  activity  of  the  individual,  his  prospective  physical  health, 
and  liability  to  fractures.  The  possibility  of  the  late  appearance  of  a 
progressive  muscular  wasting  may  be  kept  in  mind. 

Treatment.— Owing  to  the  irn^gularities  of  the  course  of  this  dis- 
ease in  various  cases,  and  its  natural  tendency  to  improve  up  to  a  certain 
point,  it  becomes  a  matter  of  great  difficulty  to  estimate  the  value  of 
any  therapeutic  agent  or  mode  of  treatment  In  the  early  stage,  as 
soon  as  the  diagnosis  is  made,  if  fever  still  continues,  there  is  good  rea- 
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fion  to  suppose  that  antipyretic  antiseptics,  like  the  salicylates,  large 
doses  of  tlie  tincture  of  the  chlorid  of  iron,  or  even  bichlorid  of  mer- 
cury, would  do  good.  Hot  applications  can  be  made  to  tlie  spine  if  the 
circumstances  of  the  patient  will  insure  their  intelligent  and  faithful 
employment;  otherwise  they  are  worse  than  useless,  and  very  mild 
sinapisms  can  be  more  propt^rly  used.  The  child  should  be  kept  on 
the  side  or  face,  and  the  affected  limbs  should  be  thoroughly  enveloped 
in  cotton-wool  to  maintain  the  circulation  and  tlie  nourishment  of  the 
muscles  in  the  parts  laboring  under  diminished  trophic  influence. 
There  is  hope  that  a  specific  antitoxin  may  be  soon  available.  Even  the 
use  of  antistreptococcus  serum  has  some  advocates.  The  use  of  spinal  stim- 
ulants like  strychnin  while  the  lesion  is  active  is  to  be  avoided;  but  when 
the  active  process  has  come  to  a  standstill, — that  is,  ordinarily,  at  the  end 
of  a  fortnight, — its  systematic  use  is  one  of  the  most  important  measures. 
The  usefulness  of  electricity  consists  of  maintaining  the  nourishment  and 
normal  contractility  of  the  muscles,  which  are  temporarily  deprived  of  their 
natural  motor  and  trophic  control,  so  that,  as  the  inflammation  subsides 
And  the  wide-spread  inhibitory  effect  of  the  local  lesion  recedes,  the  central 
apparatus  may  find  the  muscular  periphery  in  the  most  favorable  state  to 
respond  to  its  enfeebled  influence.  For  this  purpose,  as  the  faradic  re- 
sponse is  early  abolished,  the  interrupted  galvanic  current  must  be  used, 
the  slightest  intensity  being  employed  that  will  cause  a  contraction.  Care 
must  be  taken  not  to  unduly  fatigue  the  muscles.  A  dozen  contractions 
at  most  should  be  elicited  at  one  stance,  and  often  only  one  or  two  can 
be  provoked  by  any  strength  of  current  that  is  bearable.  Care  not  to 
alarm  the  child  is  imperative,  as  a  daily  struggle  will  do  more  harm^ 
probably,  than  the  electricity  will  do  good.  As  the  muscles  often 
react  better  and  with  less  pain  to  the  positive  pole  than  to  the  negative, 
it  is  well  to  have  for  the  negative  electrode  a  broad  sponge  which  may 
be  placed  on  the  sacrum  or  breast,  and  with  a  smaller,  positive  sponge 
the  muscles  may  be  exercised.  Applications  of  g-alvaiiism  through  the 
cord  are  quite  useless,  and  even  if  such  currents  reached  the  lesion, 
which  is  doubtful,  their  effect  for  good  is  questionable. 

Later  on,  as  feradic  response  returns  in  the  muscles  only  slightly 
affected  or  temporarily  inhibited,  this  form  of  electricity  is  effiwicious 
for  the  purpose  of  local  stimulation,  and  the  presence  of  this  reaction 
in  any  muscle  is  always,  as  already  indicated,  a  gratifying  circumstance. 
To  intnist  galvanic  electrical  treatment  to  the  parents,  however  intelli- 
gent they  may  be,  is  a  mistake. 

In  the  same  way  local  frictions  and  salt  baths,  warm  wrappings, 
and  massage  are  valuable  measures  which  can  be  more  rationally  trusted 
to  parents  or  nurses  who  take  an  intelligent  interest  in  the  work.  They 
may  be  gently  employed  from  the  first  day,  and  when  electricity  is  not 
tolerated  or  can  not  l)e  systematically  employed,  must  be  relied  ujx)n  to 
replace  it  The  moment  a  group  of  muscles  weakens,  the  limb  tends  to 
assume  an  abnormal  position,  and  it  is  very  imjKjrtant  to  meet  this 
tendency  from  the  \ev\  first  moment,  even  in  cases  where  there  is  every 

E probability  that  the  paresis  will  recede.     It  can  be  easily  accomplished 
y  means  of  the  warm  wrappings,  or  even  by  the  application  of  light 
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splints.  There  can  be  no  question  that  recovering  muscles  will  find 
their  task  much  easier  if  their  proper  relations  have  been  maintained. 
Unbalanced  muscles  will  be  much  less  liable  to  contractures  if  an  arti- 
ficial balance  has  been  provided  and  joint-surfaces  have  not  been  altered 
by  long-maintained  vicious  positions. 

As  soon  as  the  i)ermanent  paralysis  can  be  fairly  well  foretold, 
massage  should  be  esjHicially  directed  to  obviate  the  contractures  and 
deformities  that  ordinarily  result.  Stretching  of  the  unopposed  muscles 
by  passive  movements  of  the  joints  will  accomplish  much,  and  the 
moment  a  tendency  to  contracture  is  perceived,  the  case  becomes  one  for 
mechanical  appliances.  The  tendency  to  talipes  equinus,  for  instance, 
can  be  met  by  a  light  elastic  conl  from  the  toe  of  the  shoe  to  a  band  at 
the  knee ;  and  more  elal)onite  orthoiHjdic  api^ratus  should  be  employed 
at  the  knee  and  hip  if  required.  These  cases  are,  therefore,  practically 
orthopedic  disorders  from  the  very  first. 

Nearly  all  the  improvement  that  is  to  take  place  in  the  muscles  will 
have  develojxKl  by  the  end  of  the  first  year,  and  what  is  slowly  sub- 
seciuently  gained,  seems  independent  of  any  treatment  whatever. 

The  treatment  of  a  late  or  neglected  case  is  practically  surgical. 
Shorteiie<l  tendons  may  be  cut  and  joints  straightened.  Tendons  of 
healthy  muscles  may  sometimes  l)e  transplanted  to  take  the  place  of 
those  j)aralyzetl.  Much  is  being  acxjomjJishetl  by  nerve  suture.  The 
involved  nerves  are  being  gniftiil  into  sound  ones  and  the  innervation 
of  the  atrophic  area  rc^estiiblished.  A  resection  at  the  knee  is  some- 
times of  advantage  to  secure  a  rigid  limb  insteiid  of  a  useless  contortion 
or  a  dangl(»-leg.  By  using  a  high  shoe  or  other  appliance  crutches 
may  often  1k^  laid  aside.  The  arrangtnnent  of  exercises  to  increase  the 
strength  of  the  involvinl  nuisek^s  wliich  retiiin  some  fraction  of  their 
muscular  elements  is  of  distinct  advantage.  By  intelligent  passive  and 
active  movements  and  effort  against  resistance  much  can  be  accomplished. 

SYRINGOMYELIA. 

The  central  canal  of  the  cord  is  sometimes  enlarged  through  congenital 
defect.  This  may  be  a  part  of  a  general  ventricular  distention,  causing 
hydn)cephalus  and  spina  bifida.  In  certain  instanex»s  unattended  by  any 
symi)tonis  during  life  a  tubular  conl  has  been  found  post  mortem.  These 
cases  pres(Mit  hydromycUa  and  are  of  teratological  origin.  The  term 
syrinf/oiiiyeiia  is  now  limited  to  acquired  enlargt^ment  of  the  central 
canal  or  to  the  fi)rniation  of  entirely  new  canals  of  considerable  length 
in  the  gray  substance  of  the  conl.  Such  canals  are  the  result  of  glio- 
matous  infiltration  alK)Ut  the  central  canal  or  in  the  gray  horns  of  the 
conl  and  its  subsequent  degenenition,  forming  tubular,  cystic  cavities. 
In  mre  instances  a  central  myelitis  or  a  central  hemorrhage  may  cause 
a  fusiform  or  tubular  excavation  that  can  not  always  be  clinically  dis- 
tinguished from  the  neoplastic*^  variety  or  may  in  turn  induce  the  latter. 
Some  cases  probably  originate  in  spinal  hemorrhage  occurring  at  birth. 
About  :W0  cases  have  be(»n  reported  and  many  more  have  been  observed. 

Etiology. — Men  are  much  more  frequently  affected  by  this  disease 
than  women,  and  especially  men  exj)ose<l  to  hard  labor.  Verhagen  and 
Vandervelde  report  several  instances  of  syringomyelia  in  the  same  family, 
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but  a  neuropathic  heredity  is  nuT.  Adult  years  furnish  nearly  all  the 
reported  cases,  but  it  has  been  obser%*ed  well  developed  at  ninete<*n  by 
Langdou,  of  Cincioiiati,  by  the  autlior  at  sixteen,  and  by  Ballanl  and 
Thomas  at  three.  ^  Cold,  rheumatism,  ex|x»sure  to  bad  weather,  rrau- 
niatisni,  overwork,  the  acute  infertioii!^  fi'vers,  and  syphilis/-  have  been 
rejxjrted  as  possibly  eausative  in  various  cases,  but  tliis  relation,  in  the 
gliomatous  form,  at  least,  is  entirely  conjectand. 

Morbid  Anatomy, — The  syrinpromyelie  cord  in  marked  cases  shows 
notable  changes  of  CL»ult>rmution   that  correspond  to  its  tubular  coudi- 


Fig.  I4C— 8eetiott»  of  m  sTfingooiireHc  cord.    L  Lower  luwiliar  re|;lon  ;  2,  iipi«r  lanlmr  rc^oD  \ 
a»  midcOTvtcal  rcgiou  tBmy). 


FffB.  145  mod  146. — Siictioiia  or  two  ^fringomjisae  cnrds  ilioiriiig  i?fin]inoa  looitiODJ  and  extent  of 

cmviUe<  (BrtooMid). 

tion.  It  is  soft,  flattened,  and  sometimes  fluctuating.  The  collapse  of 
the  canal  may  pHxhice  a  furrow,  so  that  the  cord  seems  double.  The 
condition  fimls  its  favorite  loridity  in  the  cervical  region,  hut  mav  extend 
tlin>ughout  the  entire  leitL^th  of  the  cord  or  be  confint^l  tii  any  portion 
of  it.      Its  upwartl  extensiViri  airries  it  into  the  fourth  ventriele. 

The  cross-sei'tion  usually  revr^ls  a  single  oval  cavity,  or  there  may 
be  several  in  communit^tion  or  iodependerit.     The  eustomar}^  situation 

»  **Am.  Jonr.  Med.  .Sci./'  Mar,  lHt)«». 
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is  in  the  immediate  neighborhood  of  the  central  canal  and  behind  it, 
but  it  may  extend  laterally  into  the  anterior  or  more  commonly  into  the 
posterior  horn  of  gray  matter,  either  on  both  sides  or  unilaterally. 
Again,  it  may  l)e  limited  to  one  posterior  horn.  While  tlie  white  columns 
of  the  cord  may  be  spared,  it  is  not  unusual  for  the  gliomatous  process 
to  invade  them,  especially  the  pyramidal  tract,  when  the  gray  matter 
has  been  widely  destroyed  and  the  cavity  has  attained  large  projwrtions. 

The  cavity  contains  cerebrospinal  fluid,  which 
is  sometimes  bloody  or  gelatinous.  Its  walls  are 
made  up  of  a  well-defined  substance,  outside  of 
which  the  cord  appears  infiltrated,  dense,  and  even 
sclerosed.  In  the  medulla,  when  the  lesion  extends 
so  high,  the  gray  matter  is  first  similarly  affected. 
The  microscope  shows  the  usual  new  formation 
to  be  gliomatous  and  rich  in  blood-vessels,  especi- 
ally on  the  external  periphery.  The  predomi- 
nance of  various  elements  gives  rise  to  varieties 
such  as  pure  glioma,  neuroglioma,  and  vascular 
glioma,  all  of  which  may  be  present  in  the  same 
cord.  S<!hultze  describes  an  infiltrating  sort  as  a 
gliosis.  It  does  not  usually  result  in  cavity  form- 
ation, and  is,  therefore,  distinguished  from  the 
gliomatous  variety.  He  is  supported  by  Hoffman, 
and  Holt  and  Harter  ^  report  a  case.  Orlowski  ^ 
has  seen  a  double  canal,  one  arising  from  dilatation 
of  the  central  canal  and  the  other  from  gliosis  and 
degeneration  outside  the  central  canal.  Charcot, 
Holloi)eau,  Joffroy,  and  Achard  insist  that  in  some 
cases  the  initial  step  is  a  central  myelitis,  which 
Schultze,  Dejerine,  and  others  deny.  The  nerve- 
tissues  involved  in  these  various  processes  are 
stranghnl  and  destroyiid  even  before  the  formation 
of  cavities.  The  cells  first  yield  their  prolonga- 
tions and  then  disapjxjar.  The  axis-cylinders  out- 
last the  myelin.  The  meninges  and  spinal  roots 
are  usually  unaffecte<l  except  in  the  form  associ- 
ated with  cervical  j>achymeningitis.  Destruction 
of  the  ant(»rior  horns  is  followed  by  the  usual 
trophic  disturbance  in  the  associated  jK'riphery, 
su(!h  as  wasted  muscles,  j)erforating  ulcers,  and 
cutan(H)us  dystrophy.  The  interference  with  the  (hjIIs  of  Clarke's  columns 
is  supposwl  to  a(H'x)unt  for  the  joint-lesions  that  are  commonly  present, 
and  which  are  identic^al  with  the  arthroj>athies  of  locomotor  ataxia. 

Symptoms. — From  the  nature  of  the  lesion  it  is  apparent  that  the 
symptoms  may  in  different  cases  embrace  perversion  and  obliteration  of 
all  the  various  functions  of  the  cord.  Nevertheless,  their  |)eculiarities 
and  groupings  are  sufficiently  <listinct  to  fre(piently  enable  a  diagnosis. 
As  there  is  no  common  tyj>e,  th(j  symptoms  must  be  arranged  somewhat 
arbitrarily. 

'  "Km  Jour.  Med  Sci.,"  April,  1895.  »  "  Aroh.  de  Neurol.,"  Sept.,  1898. 


Flu.  147.— (^ase  of  Hyriii- 
ffomyclia  with  areai)  of 
tberiiKMinuMtlieHia  ninrked 
In  black.  There  \»  cervical 
k7|)ho»iH. 
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Sensory  Disturbances. — The  early  involvement  of  the  sensory  path- 
ways in  the  gray  commissure  and  in  the  posterior  horns  and  columns 
produces  related  sensory  symptoms  which  are  well-nigh  characteristic. 
There  are  usually  definite  coextensive  areas  of  thermo-anesthesia  and 
analgesia,  with  retention  of  the  tactile  sensibility.  This  is  sometimes 
denominated  the  syringomyelic  dissociation  of  cutaneous  sensation,  and  is 
highly  important  to  the  diagnosis.  The  patient  fails  to  distinguish  the 
temperature  of  water  or  objects  brought  in  contact  with  the  skin,  though 


Fig.  14S.— Varioas  distributions  of  thermo-«nestli«sia  and  analgesia  (Brissaud). 

recognizing  contact,  and  may  receive  bums  in  this  way  without  expe- 
riencing any  pain.  The  thermo-anesthesia  may  be  cx>mplete  or  partial,  and 
is  then  relative  to  the  part  examined  and  somewhat  to  the  patient's  in- 
telligence (see  Part  I).  Sometimes  heat  is  felt  as  pain,  or  "  hot "  as 
"  cold."  The  distribution  of  the  thermo-anesthesia  is  also  significant 
Rarely  it  may  be  hemiplegic ;  it  is  seldom  general.  Ordinarily,  it  in- 
volves the  limbs,  or  portions  of  them,  such 
as  would  be  covered  by  a  glove  or  sleeve,  a 
sock  or  long  stocking.  It  may  be  limited 
to  thoracic  or  abdominal  bands.  It  may 
be  unilateral  or  symmetrical.  In  figure 
147  it  is  of  unusual  outline,  but  will  be 
noticed  to  roughly  conform  to  some  spinal 
segments.  In  some  cases  areas  at  first 
discrete  have  been  observed  to  coalesce 
into  anatomical  cord-territories. 

The  analgesia  may  he  partial  or  com- 
plete, and  usually  conforms  in  outline  to 
the  thermo-anesthetic  area  or  may  be  more 
extensive.     It  embraces  all  the  tissues,  so 

that  felons,  caries  of  bone,  and  disintegrating  joints  may  be  painless 
and  insensitive. 

As  a  general  rule,  tmiile  sensibility  is  perfect.  A  slight  diminution 
of  it  is  not  inconsistent  with  the  diagnosis,  and  its  obliteration  follows 
extreme  invasion  of  the  posterior  columns,  being  then  a  part  of  the 
absolute  ane^hesia  that  marks  such  a  lesion.  An  anesthetic  area  may 
thus  have  a  border  of  thermo-anesthesia  and  analgesia,  or  these  condi- 
tions may  be  found  in  diflTerent  parts  of  the  body,  in  relation  to  the 
amount  and  distribution  of  the  cowl  disease. 


Fig.  149.— Thernto-anesthesia  and  anal- 
gesia (Brissaud). 
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Motor  diBturbances  are  dependent  largely  upon  the  invasion  of  the 
anterior  horns  and  the  pyramidal  tracts.  They  are,  therefore,  usually 
secondary  in  jwint  of  time  to  the  sensor)'  symptoms  with  which  they  come 
to  be  ass(K;iated.  As  the  anterior  horn  is  invaded,  the  associated  muscles 
lose  power  and  their  reflexes  diminish  and  disap])ear.  Some  muscular 
atrophy  is  almost  always  present,  and  it  may  reach  a  high  grade.  Its 
distribution  dei>en(ls  uj)on  the  part  of  the  cord  involved,  and  may  con- 
form to  many  of  the  typical  spinal  atrophies,  such  as  the  form  of 
Duclienne-Amn,  for  which  it  has  no  doubt  been  frequently  mistaken. 
It  may  be  progressive  or  advanc^e  by  spurts,  and  is  most  common  in 

the  upiH»r  extremities.  Fibrillary  twitch- 
ing and  rejiction  of  dc»generation  mark  the 
atrophic  muscles,  as  in  other  muscular 
atrophies  of  spinal  origin,  and  their 
strength  is  reduced  in  ])roportion  to  the 
atropliy.  When  the  gliomatous  process 
invades  the  lateral  tract,  si^istic  features 
are  induced.  Thesi*  may  be  associated 
with  disonh»rs  due  to  involvement  of  the 
anterior  horn,  prtKlucing  the  conditions 
found  in  amyotrophic  lateral  sclen)sis,  but 
the  face  is  usually  unaffected.  Involve- 
ment of  the  ix)sterior  columns  causes 
ataxia  and  incoordination. 

Trophic  Features. — ^The  affected  ex- 
tremities, in  addition  to  tlie  muscular 
atrophy,  often  presc^nt  trophic  disturb- 
ances, especially  about  the  digits,  similar 
to  those  in  neuritis.  Glossy^  skin,  hyper- 
trophic nails,  incrt»as(Hl  or  diminished  per- 
spinition,  and  her|K?tie  and  bullous  erui>- 
tions  are  eneouutenHl.  Cuts,  burns,  and 
abrasions  heal  badly  or  tend  to  permanent 
ulceration.  In  this  way  parony(4ua  causes 
the  nails  to  fall.  Felon  is  mther  com- 
h-io.-ca-e  of  f^yrhiKuniyeiia,        mou,  especially  iu  th(»  Morvau  type,  and 

showing  atroiiiiy   ovrr  right   (Hupula  ..i    !•  r  ±.\        Ji  \        aA 

and  thorax  aud  in  light  leg.    Spiue  caUSCS    mutliatlOUS    ot    tUC    tingcrs    by  the 

■**""^'*''  loss  of  several  i)halanges,  unattended,  usu- 

ally, by  the  slightest  pain.  Perforating 
ulcer  is  encMmiitered  with  some  fn'qiiency.  l^)ils,  abscesses,  and  other 
local  infections  are  not  rare.  They  all  hejil  badly,  i)roduce  extensive 
scars,  and  may  cause  mutilations  and  deformities. 

The  arthropathias  an*  almost  invariably  represented.  They  affcHit 
the  spine  by  preferencu^  and  the  articulations  of  the  upjier  extremities 
more  frequ(Mnly  than  those  of  tlu^  lower  limbs.  In  some  cases  the 
l)ones  are  affected.  They  are  fragile,  readily  fractured,  and  unite  with 
difli(»ulty  and  with  jKTsisting  (Villous  deformities.  In  a  few  cases  the 
hamls  have  been  i^idarged,  as  in  acromegalia,  for  which  tins  disease  has 
been  mistaken.     They  have  even  been  found  associated.     The  spinal 
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artbivumthit^  give  ri*^*  to  di'viutioiLs  uf  the  vertebral  i^^ilurmi  in  over 
one-half  nt*  tlie  cases.  Usually  it  is  a  5i;oli(j.sis,  but  anguhir  deformities 
are  not  iiifre<|oeijt.  The  imi.seiilar  weakuejNS  may  an'uuiit  iUr  some  of 
the  spinal  deforniities,  A  tltvp  wivity  at  tlie  ijp[jer  (M>niuij  uf  tlie 
che*?t  in  front  has  been  noted  several  limes  hy  Aslie  ^  and  Sclinuier  has 
reporttnl  tvvo  ea>ies  presenting  hahilual  dislocation  of  the  shoulder  due 
to  ehant^ed  c«)iitours  of  the  Inimeral  liead  and  the  glenoid  eavity. 

Vasomotor  symptoms  are  represented  liy  tlernic^^mphiaj  bhienesa 
or  redness,  nlemata,  and  local tzeil  disturlmnce  of  |>erspi ration,  e^pmally 
in  the  atiected  an^s. 

Unusual  Symptoms,- — In  variiius  rare  instantx^  the  folhnving 
unusual  and  mtlier  aeeidental  eonditioiis  have  l>een  present,  due  ti>  the 
t^pt^'ial  loeation  of  tlit*  irliomatwns  disease  in  the  partienlar  ease:  Loss 
of  sphineter  eontrol,  s<?xnal  inijiotence,  snppression  of  mt^nstruatton, 
pupillary  ineqnality,  narn>win^  of  the  }}alpf4>ral  fissure  and  retmetion 
of  the  eyeball^  nystagmus^  faeial  jiani lysis,  liy|M>^losatiI  |)andysis*  optic 
neuritis,  pnenmo<j^astrie  aeeidents,  and  bull>ar  invasion,  piXHlneing  a  pro- 
gressive bulbar  palsy  and  other  cranial- iiene  disaliletnents.  Sueh  ea^^s 
are  sometimes  desipiated  stfrtngobulbia  (Fig.  152). 

Course, — Syrintromyclia  is  a  elironic  malady  of  slow  pro^ressii^n 
and  fatal  t4iTmi nation*     It  often  presents  stationary  periods 


k  i^  lSl,—Utin*ls  auti  (*jo\  In  ca*e»  of  *jrring'iniveiiii  of  MorvniVH  type,  showinp,  1,  mutiljiliGus  ot  ike 
fiitgcr»  frt>iii  wUiUuws,  2,  OEit«o-iirtbropnOj,y  uf  wribl-Joltil^  acid ;»» \*j^  of  tiK»* 


or  even  slight  tem|H>rary  imjii\>vemeut  may  be  noticed,  Bulbar  invasion 
means  csarlv  tc^rnii nation.  It  has  exceeded  forty  yeai^'  duration  in 
favorable  mse**,  an<l  may  be  interruj^tt^l  by  deatli  tVian  c^oneurrent  r»r 
accidental  diseas*^  Us  lonieal  teniiination  is  in  death  by  rxhanstion  i^v 
by  bulbar  erise;^.  Ulceration.^,  <lystrophic  conditions,  or  infectionss  fmni 
such  sources  may  induce  a  fatal  termination. 

Clinical  Forms.— The  c^rdinary  tunn  has  been  in  view  in  tlie  pre- 
ceding lines.  On<*  elinicid  variety  is  furnished  by  Morran\s  ffi^nusi\  In 
this  form  the  st-nsmy  dis.'^<K-iation  is  marked,  es|>ecially  in  tlie  hand?^  and 
arms,  with  a.sscx»iated  atrophy  ami  [>«iresis.  Then^  are  nnitihitions  of 
the  finjjers  by  successive  whitlows  and  marked  cutaneous  tlystrcjphy. 
Scoliosis  and  arthropathies  arc  usually  present.  Zambaco  insists  that 
this  is  a  form  of  leprosy,  and  Pros-  has  demonstnitixl  in  such  a  case  a 
bacillus  closely  rL»semblin*i:  that  of  leprosy.  On  the  otlier  hand,  Jotfnjy 
and  Achard  have  demonstrated  central  conl-itivities  in  Morvan*s  dis- 
ease, and  tins  is  confinne<l  by  Thomas.^      In  iKith  a  p'ripheral  neuritia 

»  **Tbte»e  de  Paris,''  ISiil.  '  *' Archiv  f  Fsyehiiitrie,^^  Bd.  x^viL 

'  '*  Rev.  MM.  de  la  Suisse  Romaude/' 
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is  common,  and  Prus  nuggests  that  the  pn)pagation  of  tlie  leprous 
bacilli  in  tlie  cord  might  fiiniisli  the  irritation  tliat  incites  the  gliomatosis. 
The  question  remains  open. 

There  is  more  tlian  an  accidental  relation  between  syringomyelia 
and  a  cervical  hypertrophic  pachymeningitis.  Brissaud^  insists  that  the 
meningeal  process  usually  precedes  and  furnishes  tlie  irritation  tliat  sets 
up  the  central  gliomatosis.  It  seems  probable  that  any  permanent  cord 
irritation  may  lead  to  a  secondary  syringomyelia. 

Prognosis. — The  outlook  in  any  given  case  is  ultimately  fatal,  but 
the  duration  of  the  disease  must  be  estimated  by  the  course  it  is  running 
and  the  portions  of  the  cord  affected.  Bulbar  symptoms  are  extremely 
grave  and  lumbar  involvement  is  hardly  less  so.  The  tendency  to  sta- 
tionary periods  and  slight  remission  must,  however,  be  kept  in  mind. 


FIr.  1.">2. — A  caMe  of  HyrinffomyeliHwith  Involveiuent 
or  rac«-  and  toiif^iie — pyringfilmlbia. 


Fig.  153.— Sjringom  jelia  with  much  atropbj 
and  fipinal  deviation. 


Diagnosis. — The  diagnosis  depends  upon  the  insidious  develop- 
ment of  the  disease  and  upon  the  combination  of  sensory,  trophic,  and 
motor  disorders.  The  dissociation  of  touch  and  pain  is  well-nigh  dis- 
tinctive, but  is  occasionally  found  in  tabes,  neuritis,  and  hysteria.  Us- 
ually it  will  l)e  nccessiiry  to  exclude  pmgressive  muscular  atrophy, 
amyotrophic  lateral  sclerosis,  pachymeningitis  hyi>ertrophica  cervicalis, 
locomotor  ataxia,  and  peripheral  neuritis.  Perhaps  acromegalia,  sclero- 
derma, leprosy,  and  hysteria  may  at  times  confuse,  but  in  all  these  an 
attentive  study  of  the  combinations  of  symptoms  should  enable  a  diagno- 
sis to  l)e  made. 

Treatment  has  proved  futile,  or  nearly  so.     Measures  looking  to  the 

general  well-l)eing  of  the  patient  are  most  advisable.     Locally,  massage 

and  electricity  may  give  slight  help  at  times.     Counterirritation  over  the 

spine  must  be  used  with  caution,  as  it  is  capable  of  producing  extensive 

*  *'  I.ieyons  Hiir  h*s  Malmlien  Nerveu3e«,-*  1H95. 
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and  rebellious  ulreration.     Surgical  measures  are  likewise  contrainclicated 
because  of  the  dystrophic  element  in  the  affected  parts. 


PROGRESSIVE  MUSCULAR  ATROPHIES  PRESENTmo  LESIONS  OF 
THE  SPINAL  GRAY  MATTER, 

All  pTOgrt'Ajiive  muscular  utropliiej^  may  be  divided  iuto  tliose  in 
which  (1)  lesions  of  the  spinal  gray  matter  are  found,  and  (2)  those  in 
which  no  such  clianges  are  di^iun-enible  l>y  our  present  means  of  investi- 
gation. It  may  at  oiiee  be  admittetl  tliat  this  division  is  arbitrary  and 
probably  tem|Kvrary.  It  is  not  unliki'ly  that  many  niciolK'rs  u(  the 
second  ^ronp  wilt  eventually  be  found  in  the  fii*st.  The  prest^nt  eon- 
eeption  of  the  integral  character  of  tlio  lower  motor  neuron,  embracing 
the  spinal  pyramidal  cell,  iti^  peripiienjl  prolong-ation,  and  the  muscular 
orgim  under  its  motor  and  tmphic  (hmiaiu,  is  iiiconsi stent  with  the  idea 
that  the  so-called  muscular  dystrojdiies  or  idifipatliic  muscular  atrophies 
are  independent  of  distnrbaiiee  in  the  spinal  iz^i\\  For  ptir|Kises  of 
convenience  they  will  be  separately  describi^l,  though  every  gradation 
is  found  from  first  to  last,  antl  even  a  singh'  case  nniy  present  several 
of  the  varieties  at  one  or  in  ^iiwcRsive  periiwls. 

Duchenne,  followed  closely  by  Amu,  in  1849  and  1850  described 
a  prtigre^ive  muscular  \vasting  without  sensory  disturbance,  which  they 
called  progressive  muscular  atrophy  antl  thought  it  a  disease  of  the 
ma^cles.  Ouveilhier,  in  1855,  recognizwl  it  a^s  a  spinal  disease,  and 
I^x^khart  Clarke  first  limited  the  lesion  to  the  anterior  spinal  gmy 
matter-  Charcot  still  further  ditferentiated  the  lesion  and  jM>inted  out 
it*i  dependence  upon  degeneration  of  the  ganglion-cells  of  the  anterior 
horn.  Ijater  on  Charcot  distingnisbed  a  variety  of  progressive  mus- 
cular atrophy  in  winch  the  lateral  tracts  were  also  degenej':itc<l,  and 
called  it  amtiotrophiv  laieml  sdermis.  Tlie  tirst  variety  is  nowcidlcHl  by 
French  writers  Ihwhenne-Aran^s  dtsease,  the  second,  Charcofs  disetwe. 
Of  late,  some  writers,  notably  ilarlo,  have  tended  to  deny  the  existence 
of  the  Duchenne-Aran  tyjK^  in  XoUk  Others,  as  tiowers,  insist  that  bc»th 
the  Duchenue-Aran  tytx'  and  tlie  tyjjc  cjf  Charcot  are  identical,  only 
var^'ing  a.s  the  lateral  tractn  or  the  anterior  gray — that  is,  as  the  up])er 
or  lower  motor  neurons — are  tirst  or  most  degenerated.  Gowers  states 
that  he  has  never  sei'n  a  case  in  whii-h  lesions  in  both  spinnl  regions 
could  not  be  detecteth  suhI  eases  presenting  lesions  ccmfined  abstjlntelv  tt> 
the  anteritir  gray  no  longer  ajvjiear  in  current  literaturt\  Many  wises 
formerly  classcfl  with  the  Duchenue-Aran  ty|ie  were  doubtless  those 
of  multiple  neuritis,  syriugoniyelia,  €1uuTot*s  disease,  and  the  stM^illed 
idio[*atliic  muscular  atrophies  to  be  later  described.  AVe  may,  thereiore, 
projK^rly  discanl  many  of  these  ecuiflicting  terms  and  sp-ak  i»f  progres- 
sive muscular  atnrphy  with  or  without  conl-lcsions. 

Attention  \s  now  directed  to  the  Hyy^i  s^irt,  whicli  cinbraces  eonditions 
variously  called  Rpiaal  profprmire  muM'u/ar  itirojJtj^,  fraxlhif^  p^^^^Vh 
chrr/nic  polwrnijelHtA^  amiffjtropliic  kiirraf  >irf*itm^^  atrophia  muJieularis 
profirvssiva  »pinaHii^  DuehenneH  dimasey  antl  Chftri^fifs  dkeaM, 

Etiology. — Progressive  sjiinal  muscular  atrophy  is  practically  a  dis- 
ease of  adult  life  occurring  betwet^n  the  af;fi^  of  twenty-five  and  fifty,  but 
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it  may  appear  earlier  or  later.  It  is  somewhat  more  frequent  in  men  than 
in  wornen.  Direct  inheritance  is  very  rare,  but  a  neuropathic  tendency 
can  occasionally  be  traced.  It  has  been  noted  as  following  various 
alleged  vague  auises,  such  as  anxiety,  overwork,  exposure  to  cold,  con- 
cussion of  the  spine,  syphilis,  and  various  infectious  and  8ei)ticeniic  states. 
Its  apj>earance  years  after  an  aciite  polimnyeUiis  has  been  already  indicated 
under  that  caption.  A  close  inquiry  will  sometimes  detect  a  history  of 
symptoms  antedating  the  alleged  cause.  There  can  be  little  doubt  that 
at  least  in  some  instances  it  is  an  expression  of  teratological  defect  in  the 
motor  and  trophic  portions  of  the  cx»ntral  apparatus,  and  constitutes  a 
primordial  shortcoming  by  which  these  parts  reach  an  early  dc>ath. 

Morbid  Anatomy. — ^The  lesions  of  progressive  spinal  muscular 
atrophy  embrace  in  rare  ciises  the  entire  motor  field  of  the  ner\'ou8 
apparatus  from  cerebral  cortex  to  muscular  nerve-endings,  and  include 
the  muscles  themselves.  Both  upi)er  and  lower  motor  neurons  in  their 
entirety  are  destroyed  by  a  degenerative  jirocess.  Following  the  patholog- 
ical rule  that  a  neuron  degenerating  from  toxic  cause  or  involution  first 
shows  changes  in  its  peripheral  portion,  tlu*  up|)er  motor  segment  may 
present  alteration  only  in  the  j)yramidal  filwrs  of  the  cord.  This  may 
reach  the  nuKlulIa,  and,  as  a  rule,  does  not  extend  into  the  peduncles, 
capsule,  and  cortex,  though  it  may  do  so.  In  the  lower  neuron  the  de- 
genenition  is  probably  at  first  |>eripheral,  but  in  all  cases  that  reach  a 
marked  development  the  cells  of  the  anterior  gniy  are  found  degener- 


Flg.  164.-1,  Normal  anterior  horn ;  2,  anterior  horn  in  a  case  of  amyotrophic  lateral  scleroBls  (Marie). 


atcnl.  Att<*nding  this  we  have  muscular  atrophy,  with  fibroid  and  fatty 
change.^  and  degeneration  in  the  motor  fibers  of  the  nerve-tninks,  limited 
sharply  by  the  anatomi(»al  relations  oi*  the  diseased  cord-elements. 

In  the  vord  the  (fvaif  Hiihataiicr  of  the  anterior  horns  shows  atrophy. 
The  ganglion-cells,  many  of  which  usually  have  disapiK»ared,  are  wasted 
and  degenerated,  and  there  is  a  general  shrinking  of  all  the  nervous  ele- 
ments of  the  horn.  The  irln'tr  substanee  of  both  the  direct  and  crossed 
pyramidal  tracts  shows  sclerotic  degeneration.  This  process  is  not 
strictly  confined  to  them,  but  usually  involves  the  anterolateral  tracts  to 
a  lesser  degree,  and  may  invade  the  lateral  limiting  layer.    This  is  espe- 
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t.i.v  tlie  ea.se  in  llie  u|>per  tloi>iiil  and  eervieal  it'gH:^!!?*  Tlip  eolumiis 
of  (toll  sninetinic  ^i  sliow  A\0i\  eliaiit^(^>i,  ajiimnMitly  due  t<i  tlie  sliriidciiii^ 
of  tlte  myelin,  and  not  to  an  nt^tive  tlegenemtion.  The  Icisiuiis  nf  the 
aiiterinr  eonuia  are  ^^lUTally  most  pronoimeed  above  the  dorsal  rc'irion, 
but  the  involvement  of  the  ehK-Jsinl  pyr:imidal  tracts  extends  to  tlie  lowest 
cord-levels,  Sitnilar  elmnges  may  be  tniet^  through  the  nmlulia^  both 
in  tlxe  gray  jnatt<n-  l»elow  the  iVairth  ventrir*Ie  and  in  the  pymniidal 
tmets  aliove  the  tieeussations.  These  latter  may  mount  tin'ongb  the 
pednneieji  and  mff^nial  cafi^itieji  to  the  pyra midal-eell  layer's  of  the  vortex^ 
and  there  a  eelluhtr  de^encratioUi  identieal  with  that  in  the  sjiinal  gniy, 
may  owaslonally  be  eneoinitered. 

The  mimde^  are  pale  and  fatty^  and  under  tlie  rnirroseripe  pix^sent 
varions  ehangCf?;.  Tiie  tibers  may  he  narrowed,  witli  stride  pcxn-ly 
marked  or  less  frequent  than  in  health,  or  more  frerpient  and  deeply 
marked,  showing  a  ten<leney  to  lissnnition.  Tlie  striation  may  entirely 
disappear  in  fatty  gramdations,  and  distinct  glnhules  or  the  empty  sar- 
colcnima  sheaths  may  alone  remain.  Jjongitudinal  striation  sometimes 
develops,  and   the   transverse   markings   may   later  disappear.      The 
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Itf.  t&i^^Coni  ■ceticwi*  in  a  case  of  amjotropbrc  lateral  sclercMis.    I,  Lumbar  region ;  2,  doraal  region; 

a,  c-ervlciU  ivgion  (Marie), 


fW!rr^-/nm^x  often  contain  degenerated  fibers,  which  can  l>e  traced 
through  the  anterior  spinal  mots  to  the  anterior  horns.  All  these  cen- 
tral ami  i>eripheral  chaIlgt^s  vary  in  degree  in  ditlcreut  cases,  and  intcr- 
mefliate  instances  are  l>t*couiing  more  and  more  frequently  note<l  in 
which  the  ranseh's  or  the  nerve-endings  or  the  anterior  coronal  cclitf 
show^  prepinclerating  changes.  Only  the  nif>st  apjiroved  teehnic  can 
be  relied  upon  to  determine  minor  abnormalities. 
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S3nnptomB. — The  various  types  of  spinal  muscular  atrophies  and 
the  confusion  that  has  arisen  over  them,  as  well  as  the  symptoms  in 
various  cases,  are  referable  to  the  vertical  extent  of  the  lesions  and 
the  varying  intensity  of  the  process  at  different  levels.  It  must  at 
once  be  evident  that  if  the  degeneration  falls  first  on  the  lower  neuron, 
flaccid,  atonic,  atrophic  paralysis  will  appear  in  the  periphery.  On  the 
other  hand,  if  the  upper  neuron  be  primarily  affected,  the  paralytic 
state  will  l)c  spastic  and  the  tonic  atrophy  will  be  marked  by  rigidities. 
All  degrees  between  these  extremes  are  encountered  in  practice.  Flao- 
cidity  may  be  present  in  the  upper  and  spasticity  in  the  lower  extrem- 
ities in  the  same  case.  Involvement  of  the  upper  neuron  can  only  be 
evidenced  through  the  lower  in  the  way  of  increased  reflexes  and  spas- 
ticity. If,  then,  the  lower  neuron  leads  the  upper  in  the  degenerative 
course,  the  latter  can  not  produce  its  signs.  Again,  the  degenerative 
process  falls  by  preference  on  the  cerviod  cord  and  manifests  itself  in 
the  upper  extremities  first  Thence  it  tends  to  extend,  and  eventually 
reaches  the  cranial  nuclei  in  the  bulb,  inducing  a  progressive  bulbar 
palsy.  In  other  cases  the  higher  levels  are  first  affected,  presenting 
bulbar  palsy  or  ophthalmoplegias,  and  the  downward  extension  of  the 
disease  may  be  cut  short  at  any  point  by  pneumogastric  accidents. 
Ijabiolinguopharyngeal  jmralysis  or  bulbar  palsy  is  apparently  identically 
the  same  disease  first  affecting  the  bulbar  centers.  It  is  also  variously 
combined  with  the  spinal  forms. 


Fig.  \:^.  —Hand  In  adyanced  cane  of  amyotrophic  lateral  KcleroMiR,  showing  muscular  wasting  and  the 
churacteriHtic  ape  position  of  thumb. 

The  muHcxdar  airophy  and  treahiess  usually  come  on  together  and 
progress  ('(jiially.  In  the  ^reat  majority  of  «ises  wasting  apjx^ars  first 
in  the  radial  half  of  the  hands,  sometimes  first  in  one  hand,  sometimes 
in  botli  hands  at  once.  In  another  group  of  cases  the  shoulder-muscles 
are  first  affec^ttKl.  In  the  hands  the  disease  ordinarily  afft^cts  first 
the  thenar  nuis<^les.  It,  therefore,  apjH'ars  to  elect  those  musi^les  which 
show  the  highest  differentiation  of  function  and  which  represent  the 
latest  motor  acxjuirements  in  the  evolutionary  scale, — namely,  circum- 
duction of  the  upper  limb  and  the  opposition  of  the  thumb  to  the 
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fingers.  If  the  morbid  profess  Ite  one  of  iiivulution,  we  might  naturally 
expect  such  a  program.  It  results  in  flattening  the  palm,  and  the 
thumb  falls  hni*k  into  the  siaroc  plane  with  the  other  digits,  produeiiig 
the  *"ape  hand"  (Fig.  156).  The  int^Tussei  and  luinbrieales  are  also 
affected,  and  again  most  on  the  radial  ^^ide  of  the  hand.  Furrows 
between  tlie  metaearpala  mark  thv  luss  ol'  tlie  stuall  musek'8,  and  the 
integument  himgs  h-M>se  and  rt^dundant  ^rith  numemns  iblrk  and 
wrinkles  over  the  hones,  entirely  d(^nufh'd  (d'  nruscnlar  t^overing  iti 
severe  ctLses.  A  jMTsistt  nee  of  suh<!utan*l'^uls  fat  sonietiraes  ohseures 
tlie  museidar  atrophy.  In  late  eases  there  is  a  marked  tendeiiey  to 
clawing  of  tlie  fingers,  from  the  inx^olvement  of  the  small  muselos,  bo 
that  the  first  phalanges  are  extentJed,  the  second  and  tlrinl  sharply 
flexetl  (Fig.  156).     They  may  be  rigidly  and  s]Mstically  fixal,  all  vol- 


Fl^  tSS7.— A  cue  of  progresRtTi*  miiflcnltr  atrophy  of  rhe  splnnl  fTpe  in  the  «f  xtb  yi»r  of  Ihe 

All  likdutiit  itiii»clvd  aifecied. 


untary  motion  destroyed,  and  pissive  motion  mueh  limited.  The  mus- 
cles of  the  forearm  suffer  next,  or  they  may  e&cape  for  a  time  and  the 
shonlder-nuiseles  waste  first.  lu  other  <*ases  the  nmseles  of  the  lurk 
are  first  involved,  and  then  those  of  the  nplK-r  extreniity,  or  the  wasting 
may  even  develop  first  in  t  he  legs  or  buttoeks^  M  useles  like  t  he  [leetoralis, 
deltoid,  and  trai.>e?jius.  which  have  different  associations,  and  receive  tlieir 
intien-ation  from  different  spinal  levels,  may  waste  in  corresponding  {»or- 
tions.  It  thus  happens  that  the  npi>er  portion  of  the  tray^ezius  is  fre- 
quently sparoil  until  late  in  the  disease,  ns  it  is  controlled  by  the  spinal  ae- 
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cessory.  Again,  it  may  suffer  early.  The  muscles  of  the  back  are  among 
those  early  invaded,  and  those  of  the  scapula  are  commonly  first 
affected,  allowing  corresponding  displacements  of  this  bone  and  limit- 
ing the  use  of  the  arm.  The  thoracic  muscles  are  also  involved, 
impairing  respiration,  and  if  the  abdominal  groups  suffer,  breathing 
may  become  purely  diaphragmatic.  Wasting  in  the  legs  is  much  less 
common  and  is  usually  less  in  degree,  though  atrophy  may  here  first 
show  itself.  In  the  same  way  the  face  escapes  for  a  time,  or  the  dis- 
ease may  commence  in  the  bulbar  nuclei,  and  labioglossopharyngeal 
palsy  may  be  the  first  step  toward  generalized  progressive  muscular 
atrophy.     Finally,  no  voluntary  muscle  may  escape. 

The  muscular  wasting  and  loss  of  power  result  in  corresponding 
changes  of  contour  and  position  deformities.  The  patient  may  be 
unable  to  hold  the  head  erect.  The  uncovered  acromium  renders  the 
shoulder  angular.     The  claw-hand,  the  scoliotic  spine,  tlie  displaced 


Fig.  158.— Hand  In  early  amyotrophic  laternl  8olcroHl»,  RhowliiK  excavation  of  the  interwweous  apaccH  uiid 

flattening  of  palmar  emiucDces. 

scapula;,  and  the  distorted  chest  manifest  the  unsupported  skeleton. 
The  characteristic  of  the  atrophy  is  its  gradual  invasion  of  a  muscle 
fiber  by  fiber,  conunonly  preceded  by  fibrillary  twUchings.  These 
twitchings  are  sometimes  decidedly  exaggerated,  causing  arhythmic  jerk- 
ing movements  of  the  hands  and  arms  or  twitchings  of  facial  muscles. 
The  reflexes  may  l)e  either  alx)lishe(l  or  more  commonly  increased  in 
activity.  Early  and  rapid  wasting  is  often  marked  by  diminution  and 
even  extinction  of  the  reflexes  in  the  affected  muscle ;  but,  again,  there 
is  often  early  rigidity  and  marked  myotatic  irritability,  which  last 
throughout  the  dis(»ase  and  persist  even  when  the  muscles  are  much 
wasted,  or  reflexes  at  first  exaggerated  may  disappear.  The  reason  for 
this  variability  has  been  already  indicated. 
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In  the  lower  extremities,  however,  it  is  the  rule  that  the  reflexes  are 
augmented  and  spastic  disturbance  of  u  paraplegic  sort  is  commonly 
-fniind  unWss  the  atrophy  iH'tf^iiis  in  the  lower  rjitvobers.  This  ^ives  rise 
'ttv  the  spa?itie  jiiiit  nften  market!  liy  ehjniis  and  <h^aggin^  i^Mitsteps,  The 
rigidity  may  show  itstOiM>y  tlic  fixity  of  positic^n,  even  when  tlie  patient 
h  seated  or  iti  IxtL  The  leijs  tend  to  extension,  the  arms  to  d(inifiexiun, 
and  the  hands  are  lield  in  the  negative  jmsitiiai,  midway  between  prtK 
nation  and  supination.  The  sphhtctrrii  are  seldtMu  affeeted.  An  t  xe€\s- 
sive  jaw-Jerk  ran  sotaetimes  Ix?  elieite<l,  and  im[>lies  bullxir  extension  of 
the  di^iease.  The  cutaneoits  reflexes  are  ncjrmal  so  long  as  their  muscles 
survive  the  atrophic  invasion, 

The  bulbar  j<qmpttmm  of  the  *tisea.se  corresjwntl  to  those  of  hnlhar 
pfidsy  (s(.»e  p,  153).  Fi  I  nil  la  ry  twitehings  about  the  month  and  t^yes 
and  iu  the  tongue  are  foUuwetl  by  wasting,  and  the  charaeteristie  facial 
expression  is  developetl.  In  advance*!  cases  the  open  mouth,  tlie 
druling  sjiliva,  the  difhcnlty  of  deglutition,  the  nasal  voice,  and  the 
pnenmogastric  palsies  only  too  jihdnly  indicate  the  upward  extension  of 
the  disease  and  the  critical  condition  uf  the  patient.  Tlie  phaiyngeal 
reflex  usually  jKTsists  as  long  as  the  pharyngeal  nuiseles  have  power  to 
act.     The  mind  is  not  disturljcd. 

The  eiecfrutil  re^poim'  in  nerves  anil  nmscles  is,  as  a  rnle,  <|uautita' 
tively  reduced  for  lx)th  currents,  and  tiiially  cxtinguislicd.  In  a  rough 
way  it  is  proportionate  to  the  amount  of  mnscuhu*  tiber  present.  In  most 
instances  the  reaetiou  of  degeneration  is  found  in  a  few  muscles^  or  any 
variation  of  it  may  be  presenti'd. 

Stii^ihilttti  is  practiced  I y  intact.  In  some  iiistam-es  there  is  complaint 
of  dull  pains  at  or  bete^re  the  onset  of  atn^phy,  and  vague  feelings  of 
M'e^ikness,  fullness,  and  formication  may  be  nuMitioned  during  the  distmse. 
The  paralytic  and  wastc^l  limbs  are  usually  cold  and  the  circulation  h 
poor,  but  trophic  *listurl)ance  in  the  skin,  peHtjrating  ulcers,  arthrojv 
athies,  and  hedsores  are  unknown.  The  visceral  functions  are  not 
notably  im|)aiixNJ. 

Varieties.~The  chief  varieties  to  be  distinguisheil  are  ;  First,  crises 
marktHl  by  Haccid*  atonic  atrophy,  which  reaches  an  extensive  degree, 
usually  first  a])]H'aring  in  the  small  muscles  of  the  hand>, — the  Dnchcnne- 
Aran  type  ;  second,  cases  marked  by  similar  wasting,  but  less  in  degree, 
and  presenting  tonicity,  rigidity,  ami  increaseil  reflexes  from  the  tirst, — 
arayotrophie  latend  sclerosis,  or  Charcot's  disease  ;  third,  an  interme^liate 
variety  with  oidy  slight  muscular  wasting*  but  wifli  great  weakness  and 
with  spasms  and  retained  reflexes  ;  fourth,  the  variety  beginning  as  a 
labioglosso|iharvngeal  ixamlvsis,  an  ophthalmoplegia, or  some  bulbar  palsy. 

Course.— These  spinal  nmscular  atrophies  may  eonuucuce  in 
various  wavs  and  first  invade  any  f><jrtion  of  the  cord  or  the  bulb* 
The  eliniail  course  varies  acjt^ordingly.  It  is,  hc^wever,  progressive, 
and  may  terminate  in  a  few  months  or  a  year,  or  consume  twenty  or 
thirty'  years  in  it^  evolution.  Apt»arently  stationary  prioils  iu  the 
protracted  cases  are  not  nneounmin,  but  the  logical  termination  in  all  is 
atli  from  canliac  or  respimtory  fiiilure.  Intertnirreut  disease,  espe- 
[  daily  acute  infeKiTtions  and  particularly  pncumoniaj  are  badly  borne  and 
frequently  end  life. 
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DiagrnoBis. — In  fully  developed  cases  of  the  spinal  progressive 
atrophies  the  diagnosis  is  usually  not  difficult,  but  a  differentiation  from 
the  so-called  idiop<dMc  muscular  atrophies  of  the  next  section  may 
sometimes  be  impossible.  We  rely  ujwn  tlie  presence  of  fibrillary 
twitching,  increased  reflexes,  if  only  in  the  legs,  and  tlie  reaction  of 
degenemtion  in  at  least  some  of  the  muscles,  to  indicate  the  spinal 
location  of  gross  changes.  These  cases  usually  begin  in  adult  life  and 
show  no  particular  family  history  ;  the  second  group  usually  begin  in 
childhood  and  are  fretjuently  familial.  The  spinal  varieties  select  the 
muscles  of  the  hands,  shoulders,  or  lips  first ;  the  idiopathic  varieties 
commonly  spare  the  hands  at  first  and  may  select  the  humeral  muscles 
or  the  pen)neal  group  first,  and  are  frequently  marked  by  pseudohyper- 
trophies,  esixjcially  of  the  calf,  gluteal,  and  scapular  muscles.  Multi- 
ple neuritis  ordinarily  affects  all  four  extremities  and  can  be  traced  to 
some  com{)etent  infection  or  poisoning.  In  it  the  sensory  symptoms  are 
prominent  from  the  first,  while  they  are  slight  or  absent  in  spinal 
myopathies.  Syringoinyelia  may  produce  a  local  atrophy,  but  has  its 
distinctive  index  in  the  dissociation  of  cutaneous  sensations  and  the 
usual  presence  of  arthropathies  and  other  trophic  disorders,  besides 
usually  being  unsymmetrical.  Mvltipk  arthritis  is  sometimes  marked 
by  extreme  muscular  atrophy.  Here  we  have  the  early  history  of 
articular  disease  and  the  continued  existence  of  arthritic  mischief. 
The  wasting,  too,  is  usually  on  the  proximal  side  of  the  joints,  thus 
sparing  the  small  muscles  of  the  fingers.  It  is  as  likely  to  appear  in 
the  lower  as  the  upper  extremities,  is  rarely  accurately  bilateral,  and 
affects  first  and  principally  the  joint  extensors.  The  reflexes  may  be 
increased,  if  not  inhibited  by  pain  or  ankylosis,  and  the  faradic 
irritability  is  usually  increased.  Transverse  myelitis  is  limited  distinctly 
by  an  upper  border  of  sensory  and  anatomically  correspomii  ig  motor 
disturbance.     The  onset  and  clinical  history  are  acute. 

ProgrnoBis. — The  prognosis  is  always  grave,  and  \n  proportion  as 
the  diseas(»  tends  to  invtuh^  the  l)iilb  death  is  imminent.  Intercurrent 
aficctions  present  niort?  than  their  projKT  danger. 

Treatment  is  practically  futile,  but  should  none  the  less  be  consci- 
entiously instituted.  The  continuous  use  of  nitrate  of  strychnia,  as 
reeommendiMl  l)y  (Jowers,  in  increasing  dose,  for  long  j>eri(Kls  of  time 
by  the  liypoderniie  method  slionld  l)e  faithfully  tried.  Begiiniing  with 
j^*^  gniiii,  tlinnj  times  a  day,  the  dose*  may  be  gnulually  inereas<»d, 
under  proper  sujKTvisioii,  to  j^j^  grnin  at  a  dose  and  even  to  ]r  grain 
in  some  cas(»s.  The  application  of  tlie  therniocauter}'  to  th<»  Iwick, 
the  careful  use  of  exercises,  massage,  and  electricity  to  the  muscles,  and 
endless  attention  to  the  general  h(»alth  and  the  pr(K*esses  of  nutrition  and 
elimination  may  prolong  life.  The  danger  of  choking  to  death  or  of 
inducing  an  inspiration  pneumonia  when  the  pharynx  is  involved  must 
be  borne  in  mind.  It  is  to  be  hopcnl  that  some  pnnluct,  perhaps  of 
biochemistry,  may  be  discovered  that  will  maintain  vitiUity  in  the  de- 
generating motor  api>aratus  and  iK)stpone  the  involutional  changes  of 
the  disease*. 
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frcxjRessive  muscular  atrophies  not  marked  by  striking 
histological  cord-lesions. 

The  view-point  regarding  a  group  of  clinical  forms  that  have  in 
common  the  feature  of  progressive  muscular  weakness  and  atrophy, 
oflen  associated  with  hypertrophy  or  pseudohypertrophy  of  some  mus- 
cles, has  altered  markedly  during  the  past  few  years.  When  it  was 
first  found  that  such  cases  presented  no  spinal  lesion,  they  were  termed 
progressive  museiilar  dystrophies  by  Erb,  and  primitive  progressive  myopa- 
thies by  Charcot,  A  variety  of  forms  were  described  by  different 
obser\'ers,  whose  names,  unfortunately,  became  associated  with  and 
served  to  fix  these  variations,  which  are  now,  following  Erb,  Brissaud, 
Sachs,  and  others,  grouped  under  a  common  head.  Writers  also  refer 
to  the  pseudohypertrophic  form,  the  brachial,  facioseapuhhumeraly  pelvic, 
and  peroneal  types,  as  hypertrophy  prevails  or  the  atrophy  is  most 
pronounced  in  the  various  indicated  regions.  As  material  lias  accumu- 
lated, transition  forms  have  been  encountered  with  increasing  fre- 
quency. Two  or  more  of  the  foregoing  types  have  been  found  in 
the  same  patient  or  in  memliers  of  the  same  family.  What  is 
more  important,  the  same  family  has  presented  cases  of  progressive 
muscular  atrophy  of  the  spinal  form  and  also  of  the  so-called  idiopathic 
muscular  variety  in  one  or  in  succeeding  generations.  Again,  there  is 
an  increasing  number  of  obser\'ations  going  to  show  that  in  the  so-called 
myopathic  cases  the  spinal  gray  is  not  absolutely  normal.  A  much 
larger  series  of  obser\'ations  discover  changes  in  the  muscle  ner\'e- 
endings  or  in  the  peripheral  extremities  of  the  lower  neurons.  The 
so-called  peroneal  or  neurotic  type  furnishes  an  intermediate  form 
between  the  spinal  and  the  alleged  purely  muscular  varieties.  This  is 
clinically  indicL:ted  by  the  fibrillar  twitch ings,  the  reaction  of  degenera- 
tion, the  relation  of  the  muscular  dystrophy  to  certain  spinal  segments, 
and  the  functional  relation  of  the  affected  muscles.  Yet  similar  seg- 
mental and  functional  outlines  are  presented  by  all  cases.  This  alone 
compels  an  acknowledgment  of  the  spinal  factor.  An  attentive  and 
intelligent  study  of  any  given  case  will  usually  show  the  features  of 
several  of  the  so-called  types  and  serve  to  prove  their  essential  identity. 
The  upper  spinal  levels  or  the  musculature  pertaining  to  the  upj>er 
spinal  segments  are  first  invaded  in  some ;  in  others,  the  lower  pon'ion 
of  the  cord  first  manifests  the  disease. 

If  any  significance  is  attached  to  the  autonomy  of  the  lower  motor 
and  trophic  neuron,  it  will  be  im{)Ossible  to  consider  the  cell-lxxly  in  the 
spinal  horn  as  above  reproach  when  its  axonal  prolongation  shows  de- 
generative changes,  or  when  its  trophic  control  is  perverted  or  destroyed. 
At  present  such  change  in  the  cell  may  be  called  dynamic  or  functional 
when  no  morphological  alteration  can  be  discovered,  but  the  pertinent 
fiu5t  remains  that  actual  changes  appear  in  some  instances,  and  the  prob- 
ability is  strong  that  improved  technic  will  discover  them  in  all. 
Sainton  ^  has  found  well-marked  changes  in  the  spinal  cord  in  the 
neurotic  form,  and  Abadie  and  Denoyes,^  in  a  typical   pseudohyper- 
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26 


402  DISEASES  OF  THE  COBD  PROPER, 

trophic  case,  obtainod  the  electrical  reactions  of  degeneration  that 
are  supposed  to  be  a  part  of  spinal  and  nerve  disintegration.  Indeed, 
as  before  insisted,  every  gradation,  fn)m  progressive  spinal  muscular 
atrophy  to  cases  only  showing  nuiscular  changes,  can  be  adduced. 
Some  observers,  however,  insist  that  the  spinal  changes  are  secondary 
to  the  muscular  atrophy,^  and  well-examined  cases  still  fail,  in  some 
instances,  to  present  any  demonstrable  cord  variation,  even  when  the 
clinical  type  suggests  the  spinal  variety  of  disease. 

These  muscular  atrophiea,  to  adopt  that  term  for  convenience  only, 
have  in  common  a  familial  tenden<!y.  They  often  appear  in  several 
memlHjrs  of  a  given  family  or  in  blood-relations  of  the  same  or  diflFerent 
generations.  While  they  may  ap|K»ar  at  any  age,  they  show  a  marked 
tendency  to  occur  in  the  early  years  of  life,  and  commonly  affect  the 
roots  of  the  extremities  rather  than  their  distal  ends.  They  are  almost 
always  unmarked  by  changes  of  sensibility,  by  fibrillar  twitchings,  and 
by  the  electricid  rcacti(ms  of  degenemtion. 

Etiologry* — Regarding  the  ciuisiition  of  these  progressive  myopathic 
atrophies  very  little  «vn  be  ]K)sitively  stilted.  Their  appearance  in  sev- 
eml  members  of  the  sjmie  family  or  in  several  memlwrs  of  succeeding 
generations,  their  interchangeability  of  form,  th(»ir  propagation  by  the 
females,  their  api>eartvn(;e  during  the  age  of  active  growth  and  at  de- 
velopmental ejKKjhs  of  life,  sbimp  them  as  lienHlitary,  familial,  and  em- 
bri/onic.  Meek  has  demonstrattnl  that  new-born  animals  possess  many 
more  nuisele  fibers  than  adults,  as,  for  instAnee,  in  the  biceps,  and  Pick  * 
suggests  that  in  some  instances  this  natural  disappearance  of  muscle 
fil)ers  may,  from  prenatal  orotlier  cause*,  exceed  physiological  limits  and 
produce  progressive  dystrophy.  The  fiabby  and  wast(»d  muscles  of  old 
age  may  be  in  part  due  to  a  similar  cause.  Age. — The  great  majority 
of  cases  appear  before  jniberty  is  established,  with  especial  frequency 
during  tlu»  s(»eond  dentition  and  at  pubescence.  Others  arc  first  mani- 
fest (luring  adoleseenee,  from  eighte(»n  to  twenty-six  years  of  age ;  and 
a  mpidly  diminishing  series  is  (uicountered  later  in  life.  It  sometimes 
hap|KMis  that,  ap|H?aring  at  adult  years  in  one  generation,  the  myopathy 
follows  in  early  eliildlKKxl  in  the  next.  As  males  are  rendered  impo- 
tent by  the  disease,  its  transmission  necessiirily  falls  to  those  females 
of  the  family  who  esca])e  and  reach  maturity.  In  addition,  boys  seem 
more  frecpiently  affectc^d  than  (/iris.  ApiH'aring  commonly  during  the 
years  of  childhoiKl,  it  often  follows  the  diseases  pc^culiar  to  that  period 
of  life,  but  it  is  difficult  to  assert  their  cjiusative  activity.  In  some 
eases  diphtheria  has  seenK'd  to  lead  to  it ;  in  others  it  has  followed 
exi)osures  to  cold,  slight  injuries,  and  infections.  Given  a  neuron 
feebly  endowed  with  enduring  qualities,  it  is  not  improbable  tliat  any 
condition  capable  of  reducing  the  general  health,  or  any  toxic  state  may 
act  niK)n  it  with  umisual  virulence. 

Morbid  Anatomy. — The  mu^rJeH  show  various  morj)hological 
changes,  de]>ending  upon  the  pn»s(»nee  of  hyjK»rtn)phy,  pseudohyjKjr- 
trophy,  or  atrophy, — the  final  and  logical  end  for  all  the  affected  muscles. 
The  sareode  elements  may  be  hypertrophied  or  atrophied.  Enlarged 
fibers  may  be  found  in  a  mass  of  greatly  wasted  muscular  tissue.     There 

i  rick,  **Deut8ch.  Zeit  f.  Nervenh.,"  ikl.  xvii,  1900.  '  Pick,  loc.  cil. 
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is  rouiid-et*Il  iiifiltnitiofi,  vaouoljition,  splitting,  divisiiin,  and  luiigihidi- 
nal  st nation  of  miisele'til>prs,  with  hv[M'r[»lasia  of  connpetive  tissue  and 
an  incre;tse  in  fat  that  may  rrat-Ii  thtj  hi^liest  de^rot*  of  lipMiiatosi^. 
The  early  ehanges  ei>nsist  of  inrrtnise  of  coiineetixe  tissue^  f>o^i.sib!y 
some  nMii^oular  hypertrophy,  tlit'ii  nuist^le  atrojjliy  and  fatty  infiltration. 
What  ap|>ears  eliniailly  as  a  hir^e  muscular  niasSj  in  some  instances  is 
found  to  be  a  markedly  liiiomatous  structure  almost  devoid  of  muscular 
fibt^rs. 

Von  Babes  ^  has  found  the  muscle  iienw-plafeA  undevelQ|HKl  an<l 
degenerated,  Htid^ner,  StriinijK'lh  aiid  !Marinesni  have  dcs^-riljrd  t!ie 
j>rnphrr(d  mrn^^  as  degenerated  in  tlie  jveronwd  or  leg  ty{K*  <*f  the 
disea*^ ;  the  nnisc»les  and  tlie  antt'iior  jjyranudal  cells  of  (lie  eon!  were 
als<:>  involveil,  Hop[>e  has  found  sirnihy  t^hanges  in  tlie  faeioseaptdnhu- 
meral  variety,  Sachs  and  Broc^ks  *'  have  observed  universal  shrinkage 
of  the  posterior  rL»ot  gangli*tn  cells  in  one  case.  To  onlinar\'  n-agents 
the  nerves  and  pynunidal  cells  usually  react  in  a  normal  mamier,  but 
the  finer  tirhnic  of  recent  years  is  likely  to  determine  changes  tiL  both. 


Fi>5*.  IVj  jiiJ  irai. -^Scapulobumeral  tjpeai  jtro^reasflre  umacnl&r  iUrophy .     N««*'  tht-  aiiii^lean  right 
I  of  neck  with  ieugtlieiiing  of  the  neck,  due  to  warning  of  »bt*  irapeziuw,  aud  the  pi-tuliuriif  of  ilj« 


Symptoms. — ^The  most  striking  symptoms  dt'jvt-nd  ujion  the  chauffes 
of  coitionr  iti  muscles  and  the^ir  loss  of  strength.  These  are  variously 
combined  in  f liferent  cases,  \Vc  will  first  take  thcni  up  in  systeniatic 
ordtT,  and  finally  gnvup  tlu-m  iu  d(  srrilving  thr  rnnininn  typrs  of  the 
disease.  The  viifopaihir  fiwia^  dejx*uds  upt*n  the  p;iresis  (»f  tlie  facial 
inu^les*  The  face  present**  a  vacnoni?»  sleepy,  inert  expression,  and 
foils  to  adequately  show  forth  the  lively  emotions  that  may  actuate  the 
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patient  The  brow  is  smooth,  and  the  frontalis  is  unable  to  assist  in 
raising  the  tliin  and  drooping  eyelids.  The  wasting  of  the  eyelid  mus- 
cles may  give  the  eyeball  a  false  apjjearance  of  prominence  and  cause  a 
haggard  expressi(m.  The  lower  lid,  fn)m  the  laxity  of  its  tissues,  often 
tends  to  droop.  The  cheeks  and  lips  are  flaccid,  and  the  lower  portion 
of  the  fa(^e  droops  Irom  the  bones.  The  eyes  can  not  be  firmly  closed 
nor  the  lips  puckered.  In  some  cases  the  lips  are  thickened  by  hyper- 
trophy and  drag  down,  increasing  the  nasolabial  furrows.  The  mouth 
may  then  n^nain  open  constantly,  with  a  thickened,  {)endent  lower  lip. 
In  other  cases  the  lips  are  thinned,  motionless,  and  can  not  be  retracted 
from  the  teeth.  In  either  case  puffing,  whistling,  or  spitting  is  poorly 
jHjrformed  or  impossible.  The  movements  of  the  eyeballs  are  usually 
not  disturlKKl,  but  in  two  cases  the  author  has  noted  a  very  great  loss  of 
conjugsito  lateral  movements.  Movements  of  the  tongue  may  also  be 
greatly  limited.  The  pjilatal  excursions  may  likewise  be  reduced  in 
amplitude,  and  laryngeal  disturbance  may  be  added. 


FIgi.  161  and  162.— Case  of  facioscapulohumeral  type,  ihowlng  facles,  Uplr  mouth,  horlsontal 

clavicles,  etc. 


Brissjiud  calls  particular  attention  to  an  apparent  lengthening  of  the 
neck  that  he  finds  a  constant  symptom,  and  due  to  the  dr(K)]>ing  of  the 
sliouldcr.  Th(»  direction  of  the  ciavirlr  is  fre<piently  outward  and  down- 
ward, instead  of  upward,  iu<  in  health.  This  may  Ik?  accentuateil  by  the 
early  involvement  of  the  trapezius,  causing  the  characteristic  angle,  as 
shown  in  figures  151)  and  1()0.  The  (InK)ping  shouhler  may  also  appear 
onlv  on  one  side.  Attempts  to  extend  the  arms  laterally,  or  even  to  hold 
them  rigidly  at  the  sides,  cause  a  widening  of  the  neck  by  the  pnmii- 
nenee  of  the  upper  lK)rders  of  the  trapezii.  The  »upra<^Iavi<^ar  hollows 
are  thereby  inordinately  exaggenited  and  the  sternomastoids  spring  into 
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great  pnmiinenco.  Even  the  upptT  iinicr  aii^lo  (*f  tlir  soiipula  may  be- 
come salii^nt  above  tlie  iioroially  eurved  line  from  nmt>tuid  to  acToiiiioii. 
The  scapula  is  usually  tnof>ilc,  and  may  wing  out  freely  from  the  chest. 
The  spinati  museles,  especially  the  infra.spinati,  have  a  marked  ten- 
dency to  pseudohypertrophy,  whirh  may  mkl  greatly  to  the  scapular 
deformity  and  aeeentuate  tlie  anterior  enrve  <jf  the  himhiir  Sjmte  when 
viewed  from  tht*  ^Uh,  Tliis  curvature  is  ver%'  cotnniouly  present,  nnd 
may  reaeh  extreme  |im|Mirtions.  It  is  due  to  the  weakening  of  the  sjiinal 
erectors  in  part^hut  is  inereasetl  greatly  when  the  glutei  nllow  the  pf his 
to  tij>  forwartl  ou  the  heads  of  the  femurs,  and  is  dnig^eil  into  still 
jrreater  |>rouiinenee  \n*  the  protulwrant  Mhf^  due  in  the  weakened 
alxlooiinal  muscles. 

The  (Mifmi  retiuin^s  partieular  mentifiu.      It   is  eotnnionly  hypertro- 
phied  ami  shows  tlie  markinl  diserepaucy  Iw^tween  the  Ijelliesand  extremi- 


( 


W\p  liai.— P«>gro»l«  niHiCnIar  •trophy  nt  advaactnl  aiag«.  sluiwlujj  defortniiiwi  about  «hoii Idem,  with 
pseuilohrperlrupliy  of  infra-epinati,  wftsUiig  of  »!)  dorsaJ  muscles,  ami  »i>huii  nulerlor  curvature. 

tie.^  often  touud  in  lotitj^  tntis(^"les.  The  fihmus  elian^es  are  marked  at 
the  ori^^in  of  the  muscle  fi-oni  the  seai*ula  and  clavicle,  apparently  dis- 
phtcing  the  full,  round  shoulder-cap  Uy  the  outside  of  the  neck  of  the 
humerus,  where  it  stands  out  as  a  lumpy  ma.ss  (see  Figs.  159  to  174 \). 
Similar  changes  in  contour  are  occasionally  encountered  in  the  biceps 
of  the  arm,  in  the  anterior  crund,  ami  in  tiic  snnd  ^nnip.  The  ionarms 
and  hands  are  comniouly  spar*LiJ,  at  least  until  very  late  in  the  disease, 
but  K-  Mendel  ^  has  reporttnl  a  case  showing;  early  involvement  of  the 
inteross»jal  muscles  of  the  lumds.  The  i^lufet  and  the  gaHiroenema 
are  favorite  If^catious  for  j»scudohypcrtn»pliy.  The  eaU'-nuiscles  nlso 
are  freipiently  shortened  ^i\  that  the  patient  can  not  raise  the  toes 
from  tlie  floor  while  standiuj^  on  his  heels  nor  can  tlie  fmit  be  passively 
flcxt-d  lieyond  a  rijii^ht  ann:le.  This  interferes  with  the  gJiit,  causing 
the  patients  to  stumble  over  the  smallest  obstacles.  It  may  even  pro- 
duce an  equinovarus.  In  rare  cases  a  general  increase  in  the  a4iipose 
tissue  may  greatly  obscure  the  underlying  muscular  defects  and  maintain  a 
»  *'NViirol.  CViitmll.l/^  Jiilv  1,  tWt. 
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fictitious  appearance  of  muscular  development  that  is  belied  by  great 
weakness.     In  the  same  way  the  muscles  presenting  pseudohypertrophy 
^^^      look  immensely  strong,  and  feel  very  firm,  but  are 
^^M      found  lacking  in  contractile  power  and  subject  to 
^^BH       fibroid  shortening. 
^^^^V^  The  attitude  presented  by  the  patients  is  the  re- 

^^^^^Kj^m      s^l^  of  ^he  atrophic  and  paretic  condition  of  the 
j^^B^J^^      affected  muscles  and  of  the  contractures  that  some- 
m  I         l^V  times  appear  in  them.     It,  therefore,  varies  with 

fl  I  *      ^m  the  location  of  the  disease.    Owing  to  the  shorten- 

V  W  ing  of  the  calf  muscles,  little  difficulty  is  found  in 

H  ■  maintaining  the  ankle-joint  at  a  proper  angle  unless 

^^         I  an  equine  position  of  the  foot  has  developed,  caus- 

^&         ■  ing  the  patients  to  stand  uix)n  their  toes.     Stand- 

^ft       ^K  ing  then  l^ecomos  extremely  difficult.    The  position 

^        ^^^^  at  the  knee  and  hip  is  often  entirely  dependent 

I  ^^^Ml  ^P^^  ^'^^  ligamentous  support  of  these  joints. 
l^i^^HI^H  This  allows  the  )x>Ivls  to  ti))  forward  upon  the 
head  of  the  femurs  and  necessitates  a  strong 
anterior  sj)inal  l)end  to  carry  the  head  and 
shoulders  back  into  the  line  of  gravity  for  the 
maintenance  of  the  equilibrium.  The  i)rominence  of  the  al)domen  is 
thus  produced  and  is  accentuated  in  turn  by  the  weakness  of  the  abdomi- 
nal muscles.  In  some  cases  the  head  is  tilted  backward,  but  when  the 
spinal  curve  is  pn)nounce(l  the  chin  may  rest  on  the  sternum.  Ordi- 
narily the  feet  are  kept  wide  apart  to  increase  the  base  of  support. 


FIk.  1G4.— SUowliijf  the 
deltoid  ill  a(Ivaiice<l  iiiy<»- 
pathy. 


Figp.  !(».'>,  106,  Hiid  1()7. — Waddliiif?  gnit  in  a  caso  of  |»s«'udohfpertrophic  pnralfulK 


The  (jnii  is  broad-based  and  waddling  (Kigs.  165,  166,  and  167).  The 
foot  to  l)e  advanced  is  clumsily  put  forward,  the  pelvis  tilting  sharply 
downward  on  that  side,  the  lM)(ly  l)eing  inclined  over  the  supporting 
foot  as  a  counterpoise  to  the  swinging  limb.  This  is  repeated  in  the 
opposite  sense  at  the  next  step,  and  the  patient  advances  in  a  swaying, 
waddling,  awkward  fashion,  stumbling  over  the  least  obstacle,  and  falling 
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ivily  if  the  %*er>*  unstable  equilibrium  is  momentarily  lost,     Mounting 
^stairs  Ls  oft-en  an  early  difiiculty, 

7Vtf  jnanmr  oj  rising  from  the  ground  is  most  characteristic.     If 


Fijji*  IGU,  l&^,  iiod  im— M«*Unwl  ol  rUtiiig  from  tbtj  u'rouiiti  hi  caflc^of  mjro]mUl7. 


Figs,  171,  172.  aiiti  173.  — MfUu^^  of  r(*ltifi  from  Uic  ground  in  myo|»alhT 


placed  on  the  back,  the  patient  may  have  gxetd  diffinilty  in  rising  at  all. 
His  usual  plan  is  to  turn  over  on  his  fat*e,  then  huddle  himself  together, 
and  get  upon  his  knees.    The  usuall}'  weakened  psoas,   vastus,  and 
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gluteal  muscles  are  now  inadequate  to  the  effort  of  lifting  him.  He, 
therefore,  advances  the  IkkIj  into  the  "  all  fours  "  position,  and,  carrying 
the  weight  of  the  liead  and  shoulders  on  the  arms,  pushes  up  tlie  lower 
end  of  the  trunk  with  his  legs  as  a  cow  gets  up  by  the  hindquarters. 
The  hands  are  now  brought  toward  the  feet,  one  is  placed  above  the 
knee  on  the  same  side,  then  the  other  at  a  higher  point  on  the  thigh  of 
its  own  side  ;  the  shoulders  and  head  are  pusluHl  upward,  the  pelvis  tilts 
forward,  the  sway-back  suddenly  appears,  and  the  patient  attains  the 
erect  attitude  by  a  process  of  climbing  up  his  own  legs  (Figs.  168  to 
173).     In  late  stages  standing  and  walking  may  be  impossible. 

It  is  needless  to  say  tliat  in  the  cases  in  which  the  legs  and  pelvic 
muscles  escape  or  are  only  slightly  affected,  the  attitude,  gait,  and  man- 


Fi^.   174.— j^howinff  attitude,  facios,   deltoid,  FIk.  174  a.— Advanced  cane  of  progremiye  niy- 

aiui  ralf  deformities  in  a  case  of  pMeuduhyi>er-       onathy,  at  one  time  marked   by  p«cudohypertro- 
tropliic  ]>arulyHiti.  phitw.    Olwcrve  fucien,  deltoid  confurmation,  and 

comparative  integrity  of  hand  and  forearm. 


ner  of  rising  are  not  disturbed.  The  sway-back  may  also  disappear 
when  the  imticnt  is  sitting,  or  may  then  give  place  to  a  rounding  of  the 
back,  the  patient  resting  his  elbows  on  his  knees  or  otherwise  gaining 
a  fictitious  su])ix)rt  for  the  upper  part  of  the  trunk. 

The  upper  eaireinify  is  most  affected  by  the  impairment  of  the  mus- 
cles of  the  shoulder-girdle.  Next  in  frecpiency  the  brachial  group  is 
affected,  while  the  muscles  of  the  fon^arm  and  hand  are  usually  sjwired. 
In  the  lower  extremUif  wasting  rarely  avoids  the  gluteal  and  psoas  groups 
and  commonly  affects  the  anterior  crund  distrii)Ution.  The  calf-mus- 
cles with  the  glutei  furnish  favorite  lociitions  for  pseudohypertrophy, 
while  the  calf-muscles  in  addition  are  the  commonest  of  all  locations 
for  fibroid  contractures,  which  may,  however,  ap]>ear  in  any  muscle  in 
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the  late  stages  of  atrophic  shrinking.     The  small  niiisoles  of  the  foot 
may  est^aj>e.     The  peroiiei  are  selected  first  in  the  leg  type. 

The  tendtm-njli'j^es  are  usually  (Uiiiiiiii^he<l,  and  when  wa^-^titig  or 
pseudohypertmphy  i.^  apparent  they  are  eommonly  aholishe^h  The  or- 
dinary (sise  shows  only  a  quantitative  rediietion  of  efeefrmd  museular 
dim}tififnhifU\i  for  Ijoth  eurrents»  In  rare  instanees,  and  u^nally  in  the 
pel  oner  1  or  so-ealleil  neurotic  type,  tlie  reaction  of  degenc^nition  n)ay  lie 
obtaiiied.  Fihrillary  tiritchings  anit  sertrt'  pains  are  equally  rare»  l)nt 
are  found  under  tiimthir  cireumstanees.  The  sphmders  are  not  affected. 
Seii^aiion  is  intact  in  all  its  modes  aii<l  tenses,  A  large  proportion  of 
these  i^ases,  and  jx^rhaps  all  of  theo>  dating  from  early  ehiMhood^  sht»w 
some  menta  tKwkirardttess  and 
apathy.  Trophic  disturbances  are 
Qot  encountered  ♦  but  grouih  may  he 
retarded  and  the  Ixjnes  may  Ije 
diminutive.* 

CoiiTBe. — These  conditions  are 
progressive.  The  muscular  wasting 
usually  steadily  advances  with  its 
attendant  and  increa^^ing  weakness. 
8ome  cases  present  stationary  periods 
without  assignable  cau^,  and  re- 
sume their  course  without  adequate 
explanation.  As  a  rule,  the  ycnmger 
the  age  at  which  the  disease  appears, 
the  more  rapidly  does  it  incapaci- 
tate; the  individual.  It  commonly 
occurs  in  girls  at  a  later  period 
tlian  in  boys,  and  then  runs  a 
slower  course.  When  nminienc- 
ing  in  childhood,  s^imetimes  an 
agp  of  forty  years  may  be  reached, 
but  death  usually  occurs  between 
twenty  and  thirty.  Not,  as  a 
rule,  fatal  in  itself,  ext^ept  by 
pneumogastric  accidents,  death  or- 
dinarily occurs  from  intercurrent 
disease. 

Varieties. — A  numl>er  of  clin- 
ical   varieties   have   \yeen    described 

and  are  wortliy  ttf  some  attentitm,  ijut  it  should  lx»  borne  in  mind  that 
they  are  not  distinct  morbid  c«inditions. 

The  earliest  reco**;nized  form  is  the  one  called  pAnuJohfffffrirophie 
pat'altfmg.  It  usually  a}>pears  in  early  child  In  hhI,  atti-cts  buys  iuueh 
more  frequently  than  liirls  'i»d  is  marked  by  extreme  enlar^nK'nt 
of  the  calves  and  buttocks.  These  stand  out  in  intensihcil  relief  next 
the  wasted  thighs  and  forward-tilted  pelvis.  The  psoas  group  is  early 
^affected,   rendering   going   up-stairs   diflicult   at   an   early   date,     1^'alsc 

?rtrophy  is  also  fTmuiionly  found  nn  the  dorsum  of  the  scapula,  in 


FJg.   ]7r>.— A   Tiiixetl   c»s<?  showing   fwcio- 

lu|f,  jitiil  Uie  itHtt  derurtiniY  of  Frietlrfk-h'a 
ctbciU'e,  There  wt'rf^  tibrj  ilai'y  ( vrtie1iniii!i»  ami 
the  r<?aetiou  uf  ilotfeni'ruljujt  ib  ibclei;  Diui»cle«i. 
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the  lower  border  of  the  i)ectoraliH,  and  the  lower  part  of  the  deltoids. 
The  serratus  ma^us,  erector  spina},  and  humeral  muscles  commonly 
suflFer  early.  The  myo|)athic  facies  is  not  well  marked,  but  can  be 
detected  in  late  cases.  The  forearms,  hands,  and  feet  are  commonly 
spareil  until  the  last.  The  enlargi^d  nuiscles  finally  shrink,  and  present 
all  the  features  of  those  that  shrink  from  the  first. 


Figs.  176, 177,  aiul  178.— Case  of  the  netiritic  variety  of  family  progremiye  myopathf. 


The  peroneal  or  //»//  variety,  sometimes  calletl  the  Ouireot'Maric  type.j 
or  the  neurotic  form,  is  marked  by  the  early  atr()])hic  shrinkinjr  of  the 
]>eroneal  mus(^les.  The  calves  an*  next  involved  and  the  thifijhs  follow. 
The  disease  may  thus  Im»  confined  to  the  lower  extn^mities  for  years. 
Eventually  it  inva(l(»s  the  trunk  and  upjHT  extremities,  first  affecting 
the  hands.  It  shows  fibrillar  twitching*,  the  electrical  changes  of 
defeneration,  and  presents  undoubted  conl-lesions. 

Tlw  juvenile  type  of  Krb,  also  called  the  brachial  form,  affects  mainly 
the  nuiscles  of  tlu*  arms  and  shoulders,  and  apjK'ars  in  early  youth,  and 
usually  in  several  members  of  the,  simie  family. 

The  faeioHcapuhhnniera!  form,  or  the  type  of  lAindouzy-D^Mnej 
affects  face,  shoulder,  and  arm,  or  may  1h^  consideriKl  as  the  brachial 
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form  plus  facial  involvement*  These  cases  furnish  marked  instances 
of  the  myopathic  fades. 

The  infantile  or  Werdnig-Htyffman  type  occurs  in  family  groups,  usually 
appeariiDg  during  the  fin^t  years  of  life  and  coming  to  a  fatal  termination 
in  one  to  four  years.  The  movements  and  control  of  the  hip-joints  are 
finrt  affected ,  followed  by  feebleness  of  the  muscles  of  the  l)ark  and  aWo- 
men,  then  of  the  neck  and  shoulders.  T.ater  the  atrophy  and  paralysis 
affect  the  arms  and  forearms,  so  that  the  child  is  rendered  quite  helpless. 
The  facial,  buccal  and  faucia!  parts  are  not  implicataL  Death  ensues 
from  respiratory  feebleness  and  pulmonary  complications. 

Several  of  these  forms  may  be  present  in  the  same  pjitient,  as  the 
leg  type  with  the  fafioscapulolmmenil  variety,  or  j>scudohyiK'rtroj>liY 
in  the  U^  an*I  the  bmchial  tyjie  above.  The  hyj>erfnij)hic  variety 
ret^ndarly  becomes  shnnikcu  tiiially,  and  lumps  of  false  hyjK^rtrophy,  on 
tlie  other  hand^  may  appear  in  muscular  groups  otherwise  greatly 
wastcnl. 

Prognosis* — ^The  outlook  is  always  uiiia%'orable,  but  some  of  these 
amyotrophies  appear  late  in  life»and  do  not  apparently  sh<vrt en  it.  The 
menace  of  the  disease  falls  upitn  the  respiralury  apparatus  and  heart. 
Intercurn>ut  disi^ases  also  txnd  au  easy  prey  in  the  weaken<Hl  orgaiiisin. 

Treatment. — Unfortunately^  all  tnrnis  of  nieilieinal  treatment  have 
^ven  net^tive  results.  Carefully  selected  exerciseSj  j^nuluateil  to  the 
ca|i:icity  of  the  weakeue<l  museles,  promise  the  nir»st  ^iKiik  Gowt^rs  eiirly 
msisteil  U|M>u  this,  and  Wiener  *  has  nciinled  a  very  cnnuiraging  in- 
stance  in  which  much  improvement  was  seeure«l.  Massage  to  the  wast- 
ing muscles  may  have  a  benetieial  etlVct.  The  aj>plication  of  electri^'ity 
is  usually  rendered  inipossihle  by  the  ]jaini\ilness  of  the  currents  n^piircd 
to  actuate  the  muscles  if  much  wasted,  and  it  is  n<it  eertaiTi  tliat  its 
vigorous  use  is  harmless,  (ieneral  ineasui-es  pertaining  to  the  health, 
ctiimfort,  and  edneation  of  these  nnfortnnates  will  be  suggested  by  their 
individual  requirements.  Sometimes  a  tenotomy  of  the  heel-tendon  is 
refpiiretl  to  keep  them  on  their  feet,  but  the  use  of  sustaining  (X)rs<'ts 
and  brac^t^s  nsually  augments  the  nmseular  feebleness  by  depriving  the 
parts  of  their  only  natural  exercise. 

ARTHRITIC  MUSCULAR  ATROPHY, 
All  varieties  of  joint-disease  may  cuase  wasting  of  the  muscles  re- 
lateil  to  the  joint.  This  occurs  in  two  ways  ;  (1)  The  iuHanimation  nuiy 
involve  nerve-trunks  passing  the  joint,  set  up  a  neuritis  am!  frnMluce 
motor,  sensory,  and  trophic  disturbances  in  the  distal  distribution  of  the 
afftH^ted  ner\Ts  below  the  diseiisi^l  j<tiiit.  Thr*  priK'css  is  simplva  neuritis, 
(2)  The  articular  litameuts  may  InMlisturljed  by  the  nrthritis.  Irritation 
ascends  to  the  spinal  centers  and  disturbs  the  tmpliic  etmtrol  of  tliosc 
cells  related  to  the  nuiriclcs  physiitlogiciilly  asswiatc^l  with  the  joint  and 
locateil  on  the  proximal  side  of  the  atfectetl  artieulatioiK  It  is  a  pro- 
cess acting  throygli  the  n*flex  arc.  We  are  to  (M>osider  the  second 
variety  only.  It  is  (ilaeiHl  in  this  conneetion  because  it  is  a  disease 
markeil  by  disturbance  of  the  spinal  prjij  matter. 

Etiology. — Any  joint-lesion  involving  the  articular  filaments  is  eom- 

*  *' Aiueru^H  Jtmrnal  of  Mai.  Sci.,"  (>ct.»  1^96. 
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petent  to  set  up  an  arthritic  muscular  atrophy.  It  may  thus  follow 
simple,  acute,  or  chronic  arthritis,  infectious  arthritis,  the  arthritis  of 
gonorrhea,  of  rheumatism,  or  of  traumatism.  It  has  no  proportionate 
relation  to  the  severity  of  the  joints! isease,  but  rather  appears  to  be 
relative  to  the  irritant  qualities  of  the  articular  mischief. 

Symptoms. — In  acute  joint-lesions  the  muscular  atrophy  usually 
l)egins  witliin  a  month,  sometimes  within  a  week,  and  the  muscles 
})r()mptly  show  diminished  bulk  and  altered  contours.  In  chronic 
arthritis — for  instance,  in  gout  and  chronic  rheumatism — it  may  very 
gradually  develop,  appearing  very  insidiously  and  requiring  many  montlis 
for  its  cxmiplete  evolution.  The  striking  peculiarity  of  the  atrophy  is 
that  it  is  usually,  and  at  first  always,  confined  to  Uie  extensors  of  the 
joint,  and  involves  them  in  their  entire  length.  The  only  exception  is 
in  arthritis  of  the  ankle-joint,  in  which  case  the  calf-muscles  waste. 
Arthritis  of  the  shoulder  affects  the  deltoid,  of  the  elbow  the  triceps,  of 
the  wrist  the  extensors,  of  the  fingers  the  interossei,  of  the  hip  the  glutei, 
of  the  knee  the  anterior  crural  muscles,  of  the  ankle  the  calf-muscles, 
of  the  toes  the  intt^i'ossei  of  the  foot.  When  the  flexors  are  also  involved, 
they  suffer  to  a  less  degree.  Senmry  disturbances  are  absent,  or  are 
such  as  are  referable  to  the  arthritis.  In  occasional  instances  the  joint- 
inflammation  also  affects  the  nerve-tninks  in  its  neighborhood,  and  a 
neuritis  is  added,  with  symptoms  below  the  joints.  The  wasting  in- 
volves the  affected  muscles  uniformly  from  end  to  end,  and  there  is  a 


Fig.  179.— Severe  arthritic  miisculnr  atrophy  in  a  caae  of  multiple  artbritio. 

c<)rres|><)n(ling  //>/«  of  power.  The  rledricnl  excitability  of  the  nniseles  may 
be  reduced  slightly,  but  is  generally  increased  relatively  to  the  bulk 
of  muscle  }>resent  The  reaction  of  degeneration  is  never  found.  The 
tendon  rejiexen  are  ('xalt^il.  In  very  pronounced  ceases  a  rectus-clonus  or 
an  ankl(Milonus  may  he  obtaiiunl.  When  the  joint-disease  subsides,  the 
tendency  is  for  the  muscles  to  slowly  rt»cover,  but  in  quite  a  pn>}M)rtion 
of  cases  they  iH»ver  (completely  regain  their  former  vigor,  and  sometimes 
they  remain  |K'rinanently  wasted. 

Morbid  Anatomy. — The  atn)phic  muscles  are  flaccid,  pale,  and 
inelastic.  The  HIkts  are  siinj)Iy  diminished  in  size  and  there  may  be 
a  little  interstitial  fibrosis.  The  only  change  in  the  nervous  apparatus 
thus  far  rec4)rded  is  in  tlu^  nerve-terminals  within  the  inflameci  joint, 
due  to  their  implication  by  the  local  disease.  Better  technic  may  be 
expected  to  discover  cellular  e()nl-ehang(»s. 

Pathology. — Paget,  J.  K.  Mitchell,  Vulpian,  and  Charcot  early  re- 
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cognized  the  reflex  mechanism  of  articular  muscular  atrophy.  Valtat 
found  that  arthritis  experimentally  produced  was  followed  by  the 
limited  atrophy  in  question,  and  Raymond  found  that  this  atrophy  did 
not  follow  if  the  corresponding  posterior  nerve-roots  were  divided. 
Hoffa  clinched  the  matter  by  irritating  joints  on  both  sides  and  cutting 
the  nerve-roots  on  one  side.  The  atrophy  only  occurred  on  the  side 
retaining  an  unbroken  reflex  arc.  The  anatomical  rule  is  that  nerves 
supplying  the  extensors  of  a  joint  also  innervate  the  joint  The 
physiological  association  of  arthritis  and  atrophy  limited  to  the  joint- 
extensors  would  in  itself  indicate  the  spinal  element  in  the  pathological 
mechanism.  An  interesting  question  is  whether  the  symmetrical  joint- 
changes  and  osteal  conditions  of  gout  and  chronic  rheumatism  are  not 
primarily  due  to  the  action  of  toxic  substances  upon  the  spinal  cells 
governing  the  nutrition  of  bones  and  joints.  Some  cases  of  panarthritis 
or  multiple  artliritis  symmetrically  distributed,  as  well  as  the  distortions 
of  arthritis  deformans  and  gout,  strongly  suggest  a  central  disturbance 
as  the  principal  and  initial  factor. 

The  diafirnosiB  of  uncomplicated  arthritic  muscular  atrophy  is 
usually  easy.  It  depends  :  (1)  On  the  limitation  or  excess  of  atrophy  in 
the  extensors  of  a  joint  actively  diseased  or  formerly  arthritic ;  (2) 
upon  the  quantitative  electrical  changes  and  absence  of  the  reaction  of 
degeneration,  and  (3)  upon  the  increase  of  myotatic  irritability.  A 
microscopic  section  of  the  muscle  would  show  a  simple  diminution  of 
the  muscle-fibers.  When  the  joint-inflammation  invades  adjoining 
nerve-trunks,  a  neuritis  may  at  the  same  time  give  symptoms  below  the 
affected  joint.  The  atrophy  usually  remains  sharply  limited,  in  strong 
contrast  to  the  invading  tendencies  of  progressive  forms. 

The  prognosis  depends  upon  the  joint-condition.  If  the  arthritis 
subsides,  the  atrophy  usually  disappears.  This  is  the  rule  in  acute 
arthritis  with  early  recovery.  In  more  persistent  lesions  the  atrophy 
is  of  corresponding  duration  and  less  likely  to  disappear  when  the  joint 
recovers. 

The  treatment  is  primarily  of  the  joint  and  secondarily  ef  the 
muscles,  by  massage,  electricity,  and  gentle  exercises. 


CHAPTER   IV. 

LESIONS  PRINCIPALLY  AFFECTING  THE  WHITE 
MATTER  OF  THE  CORD- 

There  are  a  number  of  diseases  of  the  spinal  cord  in  which  the 
lesions  are  principally  confined  to  certain  white  tracts,  and  they  are  fre- 
quently classed  among  the  so-called  system  diseases  or  diseases  of 
systematized  lesions.  The  conception  on  which  such  a  classification  was 
based  has  been  so  much  modified  that  it  seems  better  to  drop  it  alto- 
gether, especially  as  there  has  always  been  a  great  divergence  of  opinion 
as  to  what  should  be  embraced  under  that  caption.  Acute  poliomye- 
litis, for  example,  which  was  one  of  the  usually  accepted  types,  is,  as 
we  have  seen,  the  result  of  accidental  infection  by  way  of  the  vascular 


414  DISEASES  OF  THE  CORD  PROPER. 

supply.  Posterolateral  sclerosis,  or  ataxic  paraplegia,  is  also  usually  based 
U|)on  anatomical  vascular  conditions,  and  presents  so  many  variations  that 
it  can  not  be  considered  as  systematized  from  any  point  of  view.  In  loco- 
motor ataxia  the  spinal  lesion  is  as  sharply  delimited  as  in  any  other, 
but  it  is  a  disputed  question  whether  or  not  the  cord-l(«ion  is  secondary 
to  initial  root-changes.  The  morbid  anatomy  of  the  disease  is  so  wide* 
spread  that  to  class  it  as  a  systemic  cord-lesion  is  to  seriously  contract 
the  full  view  of  the  disease,  and  to  ignore  its  neuritic  and  cerebral  feat- 
ures. The  secondary  degenerations  of  the  cord-tracts  have  been  con- 
sidered in  connection  with  the  various  cerebral  and  spinal  lesions  which 
give  rise  to  them.  Primarj-  spastic  paraplegia,  or  Little's  disease,  has 
been  discussed  with  the  Cerebral  Palsies  (see  p.  242),  as  it  is  depend- 
ent u])on  a  congenitally  unfinished  condition  of  the  up|)er  neurons,  and 
furnishes  one  of  the  diplegias  of  childhood. 

Because  the  spinal  symptoms  of  locomotor  ataxia  are  the  most  salient 
of  its  many  manifestations,  and  as  its  diiferential  diagnosis  is  a  constantly 
recurring  problem  in  cord  diseases,  it  is  taken  up  at  this  time.  In  fact, 
however,  it  is  a  disease  of  the  entire  nervous  system  and  must  proi)erly 
l)e  so  classeil.  The  student  should  never  lose  sight  of  the  fact  that 
the  cord-lesion  in  tabes  dorsalis  is  only  a  small  portion  of  its  morbid 
anatomy. 

TABES  DORSALIS  I   PROGRESSIVE  LOCOMOTOR  ATAXIA. 

Tabes  dornalisy  progratHive  hcmnotor  ciiiixiaj  leukmnyelUis  poderioVy 
sclet'OHM  of  thi^  poHtenor  columtw,  are  som6  of  the  many  names  applied 
to  a  symptom-gn)up  of  vast  }>n)j)ortions.  It  is  a  dis<»ase  almost  always 
preceded  by  a  syphilitic  infection,  usually  marked  by  a  degenerative  pro- 
cess in  the  sensory  nerves,  iK)sterior  nerve-roots,  posterior  columns  of 
the  spinal  conl,  and  often  by  similar  chang(»s  in  the  medulla  and  cerebrum. 
Clinically,  there  is  commonly  disturbance  of  cutaneous  and  joint  sen- 
sation ;  imimirment  of  the  muscular  sense ;  incoordination  of  muscular 
movements,  especially  in  the  lower  extremities ;  diminished  or  abolished 
knee  reflexes  and  lessencMl  pupillary  reflexes  to  light ;  visceral  and 
trophic  (listurl)anc(»s  and  paroxysmal  attacks  of  jwiiu.  The  disease  pre- 
sents a  progressive  tendency  towanl  complete  helplessness. 

In  the  description  of  this  protean  dis(»ase  the  masterly  lectures  of 
Marie  ^  have  been  found  of  great  help,  and  in  some  measure  his  arrange- 
ment of  the  suhj(»et  is  followed  herein. 

Etiology. — The  princij)al  factor  in  the  etiolog}'  of  tabes  dorsalis  is 
syphilis.  It  is  imjwssible  at  present  to  say  that  it  is  an  indis})ensable 
element  in  a  given  case,  because  chronic  intoxication  with  ergot  may 
induce  tabetic  features  and  similar  degenerations.  The  same  changes 
are  found  in  pellagra,  and  it  is  at  least  supposable  that  other  toxic 
states  may  lead  to  tabetic  conditions.  Since  attention  was  first  called  to 
the  j)arasyphilitic  nature;  of  locomotor  ataxia  by  Fournier,  in  1875, 
statistics  on  the  subject  have  shown  an  increasing  proix)rtion  of  cases 
l)resenting  syphilitic  antecedents.  In  1894  ^  he  states  that  in  the  ex- 
amination of  750  cases  he  finds  the  percentage  of  syphilitica  varying 

*  "Lemons  sur  lea  Maladies  de  la  Moelle,**  Paris,  1892. 
'  **Le8aflfectione8  iwrasyphilitiqucw,"  Paris,  1894. 
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fixim  87  to  93  for  each  huiulretl,  taken  sejiarately.  Erb  re|}orted  89  per 
cent,  D^jvriiie,  92  to  94  \wv  ot^iit.,  Sue! is  over  90  ptT  oi'iit.,  Peters<jii,  71 
per  c*?jit.,  mul  tlie  uutlmr,  in  the  last  100  consecutive  eases  riccarriiip^  in 
priviite  practi^^ie^  has  failtnl  to  find  liistorj*  or  evidence  of  luetic  infection 
but  twice*  It  is  safe  to  say  tljat,  practically,  9  out  of  10  ca^^es  are 
syptiilitie,  and  tlmt  the  tenth  ease  is  open  to  very  serious  doiiht*s  if  it 
mx'ur-;  under  ordinary  eireunistauces  e»f  life.  Re  pur  ts  of  cases  of  tabes 
aei|uiriu^  sypliilis  subsitpient  to  the  devehipmeut  of  ataxia  can  not  be 
obtained.     Sueh  immunity  argues  prior  iufeetiou. 

Thetabetie  syuiptums  itiay  ap[>ear  lu  from  one  to  thirty-five  years  after 
the  initial  syphilitic  sore,  but  onlinarily  develop  from  tlie  fifth  to  the 
fifteenth  year.  It  is  a  notieeable  and  nmst  imp^nlmit  faet  that  the 
appanj^ntly  mild  cases  of  sy[»lnlis — those  in  which  the  secomlary  features 
are  indistinct  or  entirely  lacking — loom  largely  in  the  histories  of  tal>etic 
patients.  Tliese  are  precisely  the  eases  in  which  an  intense  medication 
is  not  urged  t*r  in  which  faithfnl  piu^uit  oi'  it  hy  the  patient  can  n**t  be 
seeure^l.  It  must  be  said,  liowever^  that  eases  of  tabes  are  only  too  fre- 
quently encountered  in  wliieh  syphilis  has  run  a  severe  eonrsc  and  in 
which  |x*rsistent  and  intensive  mcHlieation  has  been  heroic;illy  prescribed 
and  faithfully  borne  fnr  two  and  three  years,  and  yet  tahcs  has  subse- 
quently develojKMb 

It  is  rare  for  tabes  to  develop  before  the  ar/f  of  twenty-tive  years, 
ja«it  as  it  is  rare  for  syphilis  to  he  aerpiired  before  adf)h'scenee.  In 
all  cases  appeannc:  in  childhoofl,  hereditary  or  acquired  syphilis  is  present. 
The  great  proportion  of  cases  appear  l>etween  thirty  and  forty-five.  As  a 
rule,  the  alleixtnl  etit»logi<'al  factors  nf  tabes,  other  than  syphilis,  are  the 
veiy  ones  which  contribute  to  the  frequeney  of  sy])hilis.  Tluis,  the  male 
aRC  is  about  ten  times  as  frequently  ailWted  witli  tabes  as  tlic  female. 
The  same  jiropirtinn  obtains  fur  syphilis.  But  amrm^^  females  subject 
to  tain's  Erh  found  the  |K*n\^ntage  of  syphilities  to  be  89.5  per  eent.^ 
practically  the  same  as  in  males. 

The  I'aee  question  tells  the  Bame  ston%  In  niral  communities  and 
among  the  orthoilox  Jews  cases  <if  syplxilis  are  compamtivcly  rare,  and 
tabe^  equally  infrecpicnt.  Excessive  vmerif  has  been  aceiisc^l  o(  ]jro- 
ducing  talKS,  Its  ndation,  if  it  has  any,  is  hy  the  increased  exposure 
to  luetic  infection  it  entails.  Tlie  action  of  vohl,  rhriuHulmnj  orerfxer^ 
tMon^  alcoboVmn^  and  arufe  fevers  hafi  btN?n  much  insisted  nix>n  in  fonner 
years,  but  we  know  nothing  definite  al)out  them.  Many  eases  attributed 
to  irmtmtfimti  have  licen  inisinterprctcil  cases  <vf  org^auic  indiscriminate 
or  combined  eord-lcsictns.  In  other  iustaiu^es  the  accident  leading  to  the 
iDJur)'  has  been  tlie  rcsidt  of  tabes,  not  its  cause,  as  in  falls  and  fraeturesj 
the  result  of  the  previonsly  unrecognized  ineimrtli nation.  The  qUL^stion, 
however,  is  still  debatable.  PrineCj^  after  a  critical  examination  of  the 
eases  in  litenituix%  is  inclined  to  deny  the  traumatic  origin  of  tabes. 
Schitteidmlnij'^  after  reviewing  the  snbject  and  the  literature,  reaches 
the  ixmclusion  that  tmuma  as  a  unicpie  cause  of  tabes  is  not  proven,  hut 
tliat  it  may  aggravate  the  tabetic  condition. 

»  'Moar.  Nurv.  jiiid  Merit  Dis,,'^  Feb.,  lBt»5. 
»  **Miinch.  med.  Wwli./*  1903, 
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A  neuropathic  heredity  appears  to  play  a  predispofiing  part  to  some 
extent  We  thus  not  infrequently  encounter  epilepsy,  hysteria,  chorea, 
insanity,  hemiplegia,  and  diabetes  in  the  ascendants  of  tal>etic8,  and 
even,  though  most  rarely,  other  cases  of  locomotor  ataxia.  May  it  not 
l)e  that  such  instances  indicate  an  inheritiHl  vulnerability  on  the  part  of 
a  c^»rtain  portion  of  the  nervous  apjiaratus  to  the  toxic  oftects  of  luetic 
infection  ?  It  must  be  evident  that  only  a  very  small  percentage  of 
syphilitics  develops  tabes. 

The  lK>aring  of  octnipation  is  that  relatt»d  to  syphilis.  Artists,  actors, 
journalists,  ami  soldiers  are  frequently  affected,  physicians  and  surgeons 
not  infrequently,  clergymen  most  rarely.  Country  lal)orer8,  so  greatly 
exi)()sed  to  traumatism  and  exjK)sure,very  seldom  prt»sent  tabes  or  syphilis. 

In  spite  of  the  immense  imi)ortance  of  syphilis  in  the  causation  of 
tal)es  dorsal  is,  it  must  be  kept  in  mind  that  the  nerve-lesion  is  not  com- 
parable to  the  tertiary  or  secondary  specific  lesions,  and  is  not  amenable 
to  antiluetic  remedies.  It  is  a  degeneration  showing  progressive  sclerotic 
changes  that  are  Iwyond  repair.  Following  the  views  of  Striimpell  and 
Marie,  we  may  hyjx>thetically  attribute  the  ascending  degenerations  in 
the  nerves,  roots,  spinal  (H)nl,  and  brain  to  the  action  of  a  syphilitic 
toxin  whicli  primarily  affects  the  wll-lKxlies  of  the  fil)er8  making  up  the 
afferent  tracts. 

Edinger  undcrtikes  to  explain  the  apparently  selective  activity  of 
the  toxic  agent  upon  certain  physiological  nervous  tracts  and  structures 
by  an  ingenious  hyjiothesis.  Those  ner\e-elements  which  are  the  most 
constantly  employed  aR»  most  affected.  Thus,  the  sensory  tracts,  esjK*- 
cially  in  the  lower  jmrts  of  the  eonl,  the  puj)illar)'  activities,  the  bladder 
function,  and  the  int^^tinal  field  are  early  an<l  commonly  affi?cted.  The 
hyi>othesis  conjoins  the  elements  of  (1)  fatigue  locally  precipitating  the 
effects  of  (2)  a  general  toxic  state. 

The  theories  as  to  the  pathogenesis  of  tabes  are  numerous  and 
varied.  Four  principal  ones  may  l)e  mentioned.  First,  the  toxemic 
theory  with  syphilis  as  the  usual  origin  of  the  toxin.  Second,  the 
strangulation  theory  of  Obersteincr  and  others  who  find  the  initial  fac- 
tor in  pial  thickening,  whence  arises  the  posterior  root  and  cord  changes. 
Third,  Marie's  recent  (H>ntention  that  the  changes  start  in  a  lymphangitis 
of  the  posterior  columns  of  the  cord.  And,  fourth,  the  "  Ersatz  '^  theory 
of  Edinger  alK)ve  indi«ited.  Orr  and  Kows,^  while  granting  a  heredi- 
tary or  ae(|uir(Hl  weakness  of  tlie  nervous  apparatus,  believe  that  the 
pr(K»ess  is  loc4it<Hl  in  the  sensory  neurons  of  the  posterior  cord  tracts 
Imhmuisc  of  the  anatomical!  absence  of  the  neurilemma  at  the  point 
where  the  sensor^'  root  fib<»rs  enter  the  eonl.  They  find  this  to  be  the 
initial  jioint  for  tlie  degenerative  proe^»ss. 

Morbid  Anatomy. — In  this  section  it  is  purix)sed  to  take  up  the 
morbid  anatomy  of  the  ncTvous  apj)aratus  in  tal)es  dorsalis.  The  morbid 
anatomy  of  the  trophic  lesions  in  the  bones,  joints,  and  soft  structures 
will  be  (les(Til>ed  respectively  with  their  clinical  features.  As  the  dist*ase 
is  essentially  inark(»cl  by  ascending  degenerations,  it  is  well  to  commence 
at  the  periphery. 

1  "Bniin,"  Winter,  1904. 
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The  Mjjinal  nrrvix  are  usually  ioiiiitl  tf>  present  a  Jegeneratioii  which 
is  greatest  al  ttie  [Mn-iphi'iy  and  riMist  tuarkecl  in,  if  not  entirely  e<jntin!xl 
to,  the  &pns»iiy  tihei-s  tor  the  .^kin,  rnus(4es,  am]  j<>iuts*  The  tn^pliic 
tenters  for  these  fibers  are  in  the  p interior  nHit-ganirlinn  in  part,  but  it 
seems  probal>le  that   then'  are  alsti  su[K»rtieial   puriplR-ml  trophic  celU 


\; 


Flf.  IIKI,— 6«ctioDiof  the  cord  in  ati  oorlj  cMe  of  lAbea,    1,  Lumbar  r^egioD ;  2,  dors&l  region ;  3,  cerrlcsl 

regiua  (Marie). 

for  at  leai?t  a  few  of  thenu  The  wrw/r  j^pituUfK  wliieh  tnidoulttedly 
have  a  sens<iry  tiitietion  are  constantly  found  doirenenited.  By  some 
writers  these  nerveH?hantri\s  are  clcnoniinated  a  neuritis^  hnt  liistoloy^ieaily 
the  ehanges  eontorni  to  a  Wallcrian  degeneration.     The  spitud  m'trv-trntt^ 


— B 


Fig.  IBL — Section  of  cords  jn  sflranced  lAb«8.    t,  I>orsal  retfloo ;  3»  eerriciil  reglou. 


Soleroala  aliown  bj 


present  a  marked  difference  Ix'tween  the  anterior  or  nioti>r  nieinl>ers, 
which  are  ordinarily  nonnal,  and  the  posterior  sensr*rv  roots,  wliirli  are 
usually,  if  not  invariably,  ^ireatly  de*:cuerate<l.  Only  when  t^hant^ets 
have  taken  place  in  the  anterior  coruual  cells  do  we  find  changes  in  the 
anteriiir  mots,  and  then   there  is  corresponding  anivotmphy.     This  is 
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usually  a  late  and  secondary  or  accidental  feature  in  tabes.    The  poMerior 
rooi^  and  their  ganglia  show  much  disease.     Opjwnheim,  Simmerling^ 
^         ^  Marie,    Obersteiner,^    Juliuslx^rger    and 

"^  Meyer,  2    describe    chang(>s    in   the   root'- 

f/anf/lion  cells,  which  are  found  reduced 
in  size  and  number.  Nuclear  displace- 
ment and  granular  changes  were  de- 
monstnited  by  NissFs  method,  accord- 
ing to  the  last-mentioned  authors.  The 
fibers  within  the  ganglia  were  also 
atrophic.  The  posterior  roots  are  prac- 
tically always  degenerated.  The  poste- 
rior root-ganglion  occupies,  therefore,  a 
prominent  position  in  the  development  of 
tabetic  lesions,  as  it  exercises  a  trophic 
control,  l>oth  downward  over  the  sensory 
fil)ers  of  the  nerves  and  upward  over  the  ix>sterior  root-fil)ers  and  their 
continuation  within  the  posterior  tracts  of  the  cord.  Changes  in  the 
visceral  branclu^s  of  the  Hympitthvtic 
nenm  of  a  degenerative  character 
have  also  Ikh-Mi  reiK>rte(l,  and  degener- 
ation of  the  fine  fibers  of  the  sym- 
pathetic arising  from  the  visc^eni 
and  entering  th<»  cord  by  tlie  jM)ste- 
rior    nK)ts    has   been  demonstnit^Ki 


Fig.  182.— Section  in  lower  dorsal 
cord  in  a  oaMc  of  advanced  tabes  show- 
ing coniphMc  ncIeroHi.H  of  the  posterior 
columns  and  of  Clarke's  cellular  columns 
(Marie). 


m  a  series 


of 


cjises.  * 


To  understand  the  distribution 
of  the  vord'lvmons  it  is  necessary  to 
recall  that  the  |H)sti»ri(>r  r(K)t  fur- 
nishes three  sets  of  fibers,  which 
entiT  the  jK)steri<)r  horn  by  different 
rout(\s  and  at  different  levH'ls.  The 
fibers  of  the  firM  group^  almost  as 
soon  as  they  reach  the  conl,  enter 
th(»  posterior  gniy  to  the  inner  side 
of  tlie  horn  at  its  jK)steri<)r  third  by 
a  sh(»rt  route  thnuigh  the  tract  of 
Lissauer.  Those  of  the  HccomJ  group 
pass  to  the  inner  side  of  the*  first  in 
Bnrdach\s  column,  and  enter  the 
middle  third  of  the  horn's  iniHT 
border  at  a  level  considerably  above 
their  point  of  entrance  to  the  cord. 
Some  of  them  reach  Clarke's 
column.  The  third  f/roupy  arising 
mainly  from  the  lower  limbs,  enter 
still  nearer  tlu^  me<lian  line  and  pass  up  nearly  the  entire  length  of  the 

»  *'  R-rlin.  klin.  Wochena.,"  Oct.  1^,  1R97.     *  *'  Neuroloj?.  Centralbl.,"  Feb.  15,  189a 
*  Itoux,  **  Lesions  of  the  Sympathetic  System  in  Tabes,**  Paris,  1900. 


Fig.  188.- Schematic  repreKntation  of  the 
courKeM  pursued  by  the  sensory  root-fibers  ent«r- 
inK  the  cord  from  the  root-ganglion  (Marie). 
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cord,  constituting  the  columns  of  Goll,  and  terminate  in  the  bulbar 
gray.  The  tract  of  Lissauer  lying  between  the  head  of  the  posterior 
horn  and  the  periphery  of  the  cord  among  the  entering  posterior-root 
fibers,  is  made  up  of  fine  fibers  arising  from  the  posterior  roots  either 
as  collaterals  or  as  direct  continuations  of  the  numerous  finer  fibers  of 
the  root  These  fibers  of  Lissauer's  tract,  after  ascending  a  short 
distance,  enter  the  gelatinous  substance  of  Rolando,  which  caps  the 
posterior  horn,  and  some  of  them  penetrate  the  posterior  horn  itself. 
This  tract  also  degenerates  in  tal)es. 

Embryologically,  the  posterior  columns  of  the  cord,  including 
Lissauer's  tracts,  are  an  accession  to  the  cord.  They  arise  in  the  lateral 
neural  plaques,  which  are  *  finally  represented  by  the  posterior-root 
ganglia,  and  enter  the  cord  by  way  of  the  posterior  roots,  pursuing 
Uieir  course  upward  in  the  manner  indicated.  This  part  of  the  cord 
only  reaches  full  development  at  birth.  It  is  to  this  posterior,  exogen- 
ous, independently  developed  portion  of  the  cord-structure  that  the 
spinal  lesions  of  tabes  are  principally  confined. 

These  vary  at  diiferent  levels  and  at  different  stages  of  the  disease. 
In  long-standing  cases  the  entire  portion  of  the  cord  embraced  between 
the  posterior  liorns  and  the  commissure  may  be  sclerosed  from  the  filum 
tennimile  to  the  medulla.  In  incipient  cases  the  tracts  of  Lissauer  and 
the  columns  of  Burdach  are  affected  at  the  lowest  level,  the  columns  of 
Goll  above.  Ordinarily,  the  sclerotic  changes  of  tabes  are  most 
marked  in  the  lumbar  cord,  where  they  commonly  begin  ;  in  other  cases 
the  cervical  enlargement  is  most  affected ;  again,  in  others,  the  intra- 
cranial lesions  of  the  medulla  predominate,  and  when  associated  with 
cortical  changes  we  have  the  progressive  paralysis  of  the  insane. 
Clinical  varieties  correspond  to  these  various  preponderating  locations 
of  the  sclerotic  process,  and  all  intermediate  varieties  and  combinations 
of  lesions  and  clinical  types  are  encountered.  This  sclerotic  change, 
like  that  in  the  nerves,  is  a  pure  Wallerian  degeneration. 

The  lesions  of  the  spinal  gray  in  tabes,  as  far  as  now  describable, 
consist  of  a  degeneration  of  the  fine  nervous  reticulum  about  the  cells 
of  Clarke's  column  near  the  inner  bonier  of  the  neck  of  the  posterior 
horns.  The  change  is  an  early  one  and  most  marked  in  the  outer  cells  of 
the  group.  This  reticulum  is  made  up  of  the  terminal  brushes  of  fibers 
from  the  posterior  roots.  Ordinarily,  the  cells  themselves  are  spared, 
but  in  some  cases  they,  too,  show  degenerative  changes,  and  the  dired 
cerebellar  tt^aets  and  Gower^s  ascending  anterolateral  tracts  are  then  also 
sclerotic.  These  two  cord-tracts  find  their  trophic  supply  in  the  cells 
of  Clarke's  column ;  hence  their  degeneration  when  these  cells  are 
affected.  Clarke's  column  begins  in  the  upper  lumbar  segments  and 
extends  to  the  seventh  or  eighth  dorsal,  when  it  becomes  extremely 
attenuated  and  practically  disappears  at  the  second  dorsal,  to  again 
appear  above  the  cervical  enlargement  in  the  upper  cervical  conl.  The 
lesion  of  Clarke's  column  is,  therefore,  most  marked  in  the  lower 
dorsal  region. 

The  posterior  horn  proper, according  to  Lissauer  and  others,  shows  only 
insignificant  changes  except  in  the  caput  of  Rolando,  where  the  fine  fibers 
and  radiating  fibers  from  the  posterior  roots  are  customarily  d^enerated. 
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The  eord-lesioiiR  in  tabes  are  commonly  symmetrical,  but  not  infre- 
quently in  early  stages  one  side  will  show  more  sclerosis  than  the  other, 
often  corres{K)nJing  to  greater  symptoms  in  the  limb  or  limbs  of  thai 
side. 

In  addition,  it  is  to  be  note<l  that  there  is  a  douding  of  the  meninges 
overlying  the  sclerotic  tracts  in  the  spinal  cord,  to  which  much  impor- 
tance has  been  given  by  some  who  see  in  it  a  meimigitis  forming  an 
initial  jmthologicail  })rocess  in  talxjs.  This  and  the  cord-changes  can  \ye 
frecpiently  recognized  by  the  eye,  but  in  incipient  cases  recourse  to  the 
microscoiK)  is  required  to  decipher  the  morbid  condition.  In  some 
instances  the  meningeal  condition  n»aches  one  of  chronic  infiammation, 
which,  in  turn,  may  cause  a  marginal  myetitis  that  may  even  extend  to 
the  pyramidal  tracts. 

Bearing  upon  the  question  of  meningitis  is  the  fact  that  the  spincU 
fluid  during  life  commonly  presents  a  lymphocytosis,  as  has  been  abun- 
dantly proven  by  Widal,  Sicard,  Ravaux,  Schoenbrun  and  many  others. 

The  cranial  nerves  are  all  liable  to  degeneration,  but  this  tendency  is 
most  marked  in  the  optic  and  auditory  nerves,  which  in  effect  are  cere- 
bral lobes.  Changes  of  a  similar  sort  are  not  rarely  found  in  both 
roots  of  the  trifacial  or  in  the  nuclei  of  the  motor  nerves  of  tlie  eyeball 
and  of  the  intra-ocular  muscles,  in  the  glossopharyngeal,  pneumogastrio, 
fiicial,  and  hypoglossal.  Involvement  of  the  iridociliary  apparatus  is, 
perha))s,  the  most  common  of  all. 

The  cerebral  le^iom  of  tabes,  aside  from  those  of  the  cranial-nerve 
nuclei  or  even  embracing  them,  are  those  of  paretic  dementia,  the 
description  of  which  is  contained  in  the  second  jiart  of  this  book. 
With  this  disease  tal)es  has  the  most  intimate  relations.  Fournier  has 
gone  to  the  \)ouit  of  considering  them  of  identical  nature  and  only 
varying  in  the  primary  loaition  of  the  lesions.  The  parasyphilitic 
theory  of  jMiretic  dementia  rests  on  exactly  the  same  sort  of  a  founda- 
tion as  does  that  of  tabes  dorsalis.  A  ciTtain  projK)rtion  of  cases  of 
tabes  develop  jMiralytic  dementia  ;  a  large  number  of  jiaretic  dements 
pn^sent  tabetic  symptoms  and  tabetic^  cord-lesions.  Both  diseases 
commonly  have  identical  bulbar  and  cmnial-nerve  sym})toms  and 
lesions.  Though  Jendmssik  tends  to  consider  the  cerebral  lesicms  of 
tabes  as  always  initial,  they  an*  pn)bably  concomitant  only,  and  due 
to  the  same  sjHJcutic  «uis<».  Their  associaticm  in  iK)int  of  time  and 
devel()j)inent  is  open  to  all  possible  modifications  throughout  all  the 
varieties  of  each  affection.  The  most  pronouncAnl  tyjK»s  of  both  syn- 
dromes are  presentcKlas  the  sclerotic  process  falls  first  and  most  severely, 
resj)ectively,  on  the  caudal  or  cephalic  extremity  of  the  cerebrospinal 
system. 

Symptoms. — From  the  ext<nit  of  the  morbid  anatomical  elianges  in 
tabes  it  must  be  evident  that  its  symj)tomatology  embraces  nearly  every 
bodily  orgjui  and  function.  The  clinical  features  of  the  disease  can  only 
be  fully  pres(»nted  by  taking  them  up  systematically.  Afterwanl  an 
attenij)t  will  be  made  to  grouj)  them  in  desiTibing  the  common  clinical 
varieties  of  the  malady.  As  we  proeewl,  the  relation  of  the  various 
symptoms  to  the  C4)urst»  of  the  disease  will  be  indicated.  Their  rela- 
tive fre(piency  will  be  shown  in  fibular  form. 
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Motor  Disturbances. — ^The  motor  disturbances  of  tabes,  while  not 
the  earliest,  are  among  the  most  important,  and  are  the  ones  which 
usually  first  seriously  attract  tlie  patient^s  attention.  They  consist  of: 
(1)  ataxia;  (2)  involuntary  movenient^y  and  (3)  palsies. 

Tabetics  aeprived  of  their  muscular  sense  by  the  posterior  sclerosis 
or  by  the  degeneration  of  the  peripheral  sensor}-  fibers  in  the  muscles 
and  joints  can  not  determine  the  exact  positions  of  their  limbs  without 
the  aid  of  vision.  This  is,  no  doubt,  increased  to  some  extent  if  attended 
by  cutaneous  dysesthesia,  which  is  frequently  present.  They  thus  "  lose 
their  legs  in  the  bed  "  in  marked  cases,  and  have  to  verify  the  position 
of  their  limbs  with  their  hands  or  eyes.  In  less  pronounced  cases  they 
can  not  with  closed  eyes  duplicate  with  one  limb  the  position  passively 
given  the  other  by  the  examiner,  or  do  so  with  uncertainty.  Another 
manifestation  of  the  jjerturbation  of  the  muscular  sense  is  an  inability 
to  accurately  distinguish  the  difference  in  weight  of  similarly  shaped 
objects  held  in  the  hands.  The  normal  individual  can  usually  deter- 
mine a  difference  of  five  per  cent.  This  symptom  can  sometimes  be  shown 
by  having  the  patient  first  write  a  short  sentence  with  open,  and  then 

Fig.  184. — Ataxia  of  the  upper  extremities  sboirn  in  the  handwriting.    1,  Written  with  efesopen; 

2,  with  clutied  eyes. 

repeat  it  with  closed,  eyes.  The  uncertainty  of  position  and  the  conse- 
quent incoordination  is  then  sometimes  graphically  demonstrated,  while 
grosser  movements  with  the  upper  extremities  may  be  tolerably  exact. 
Many  patients  fail  to  touch  the  nose  or  ear  or  any  given  point  with  the 
index-finger  when  the  eyes  are  closed. 

Tabetics  commonly  present  the  sign  of  Romberg  early  if  the  lower 
portion  of  the  cord  is  involved.  With  closed  eyes  they  sway  or  may  fall 
heavily  if  the  feet  are  placed  close  together,  and  may  even  be  unable  to 
stand  with  a  broad  base  of  support  Walking  backward  with  closed 
eyes  will  almost  invariably  determine  incoordination  in  the  lower  ex- 
tremities if  present  in  the  slightest  degree.  So  will  attempts  to  stand 
on  one  foot  In  advanced  cases  this  loss  of  muscular  sense  causes  so 
marked  an  ataxia  that  walking  is  impossible,  even  with  the  eyes  open. 

To  this  source  we  must  also  attribute  the  ataxic  gait  that  is  so  char- 
acteristic when  well  developed.  It  by  no  means  appears  clearly  in  all 
cases,  but  may  usually  be  induced  to  some  degree  by  having  the  patient 
walk  with  closed  eyes,  or  may  be  manifest  in  the  difficulty  of  executing 
a  prompt  "about  face,"  in  suddenly  rising  from  a  chair  and  attempting  to 
imme<liately  walk  forward,  in  descending  a  stair,  in  halting  suddenly 
when  advancing,  and  in  marking  time  after  the  military  fashion.     In 
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crossing  one  kneo  over  the  other  the  moving  limb  is  often  raised  too 
high  and  too  vigorously  dropjxil  across  its  fellow.  When  the  gait  is 
plainly  ataxic,  the  patient  rises  from  the  chair  with  some  suddenness,  as 
if  lifted  by  a  spring,  then  balances  a  moment  before  putting  himself  in 
motion.  The  first  steps  are  usually  taken  briskly  and  the  patient  may 
even  ])lunge  forwanl.  The  legs  are  thrown  out  widely.  The  foot  goes 
forward  irregularly  with  some  rigidity,  the  toe  up,  often  departing  later- 
ally fn)m  the  direct  line,  and  is  brought  down  with  a  shock  Ujwn  the 
he(?l,  or  flat-f()ote<l.  As  the  ImkIv  in  advanced,  there  is  a  tendency  to 
overextension  of  the  sup|>orting  kne(vjoint,  which  often  producers  a 
backward  bowing  of  the  limb  and  may  constitute  a  marked  deformity. 


Fig.  185.— (lait  in  tnhos.  Ob-nerve  over- 
extension of  NtipiMirting  knoo,  riKidity  of  h(1- 
van«;injj  legi  «'U'vat«Ml  ute,  lH*avily  <lt»sc-»MnllnK 
hwjl,  watciifulnesw  of  ^t«•|»K,  Hn<l  as»ihtanrt'  l>y 
cane. 


Fig.  186.— .Showing  the  tendency  to  orer- 
oxtenHion  of  tliu  Icnee-Jojnts  in  tJibea,  to  secure 
flrmnpHN  in  Htantling. 


Th(»  foot  is  usually  raised  too  high  at  the  end  of  the  step,  but  is  also 
prone  to  caUih  ujM>n  any  trifling  obstacle  as  it  swings  forward.  The 
op|K)site  foot  is  then  advanced  in  a  similar  irregular  way,  and  the  patient 
almost  invariably  aids  himself  by  carefully  watching  his  feet  and  by  the 
additional  assistiince  of  one  or  two  canes  (Fig.  185).  In  some  cases 
there  is  considerable  uniformity  in  the  manner  of  taking  each  step,  but 
as  often  no  two  paces  an;  exactly  alike,  and  the  jwitient,  instead  of 
advancing  in  a  straight  line,  swerves  more  or  less  to  one  and  the  other 
side,  often  bumping  into  neighboring  objects. 

When  he  sits  down  he  does  so  with  suddenness,  as  if  both  knees 
gave  way  too  soon,  as  they  oft<'n  do.  In  the  same  way  he  can  not  grad- 
ually lower  himself  from  the  erect  position  to  a  squatting  attitude,  but 
drops  suddenly  when  the  knees  are  partially  bent.     The  sudden  giving 
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way  of  a  knee  sometimes  causes  him  to  fall,  and,  as  a  nile,  his  attitude 
and  gait  denote  every  effort  to  trust  these  joints  as  little  as  possible  and 
to  fix  them  by  overextension. 

When  the  upper  extremities  are  markedly  ataxic,  it  is  shown  in  the 
manner  of  grasping  a  small  article,  toward  which  the  hand  goes  with 
wide-spread  fingers,  and  grabs  down  on  it  as  if  it  might  escape  by  flight 
Finally,  walking  becomes  impossible,  and  the  upper  extremities  may  be- 
come useless  except  for  wide  and  inexact  movements.  Commonly  inco- 
ordination is  most  marked  in  the  lower  extremities,  but  in  the  cervical 
type  of  tabes  the  condition  may  be  more  pronounced  in  the  arms.  In 
ail  these  motor  affections,  however,  muscular  power  is  not  necessarily 
im}>aired.  It  is  only  the  muscular  sense  that  fails.  The  ataxia  is 
commonly  of  insidious  development,  but  in  some  instances  comes  on 
abniptly,  usually  as  the  result  of  some  physical  strain  or  exhausting 
condition  or  after  a  period  of  disuse  of  the  limbs,  as,  for  instance,  after 
an  illness  or  fracture.  In  cases  where  it  is  slowly  increasing  it  may 
show  sudden  intensification,  some  of  which  may  recede,  but  rarely  does 
such  sudden  increase  of  ataxia  fully  i>ass  away. 

Involuntary  movements  in  tabes  dorsalis  are  not  uncommon,  and  prob- 
ably more  frequent  than  rejH)rts  indicate,  as  they  are  obscured  by  the 
major  features  due  to  inco(*)rdination.  In  the  early  as  in  the  late  stages 
they  may  be  observeil  in  some  cases,  and  usually  are  uniform  for  the 
given  pjitient.  They  may  consist  of  a  sudden  involuntary  movement  of 
the  thumb  or  a  finger,  or  the  turning  of  the  wrist,  or  the  jerking  of  the 
arm  or  foot.  In  a  cjise  now  under  observation  the  entire  lower  extrem- 
ity is  frequently  violently  jerked,  mainly  by  the  flexors  of  the  hip,  and 
these  movements  may  be  repeated  rapidly,  but  irregularly,  for  several 
minutes,  and  even  for  an  hour  or  two  daily,  irrespective  of  fatigue  or 
position.  Such  jerkings  of  the  legs  are  prone  to  occur  during  sleep. 
In  exceptional  cases  and  in  their  terminal  stages  both  lower  extremities 
may  be  forcibly  drawn  up  to  the  body.  This  occurs  u|X)n  coughing, 
sneezing,  or  sometimes  upon  voluntary  efforts  of  any  sort  or  even  uj>on 
the  manipulation  of  the  extremities.  The  slighter  movements  have 
been  called  athetoid  by  some,  but  they  present  nothing  in  common  with 
the  tnie  athetotic,  vermicular  movements  so  common  in  the  cerebral 
palsies  of  children. 

Fraenkel  has  recently  emphasiztxi  the  fact  that  myoidism  is  easily  pro- 
voked, in  the  muscles  which  show  diminished  reflexes,  by  sharply  pinch- 
ing them,  or  by  a  smart  light  blow  with  a  ruler,  at  right  angles  to  their 
length. 

PaMea. — The  paralytic  features  in  tabes  are  of  two  orders,  and  are  to 
be  clearly  distinguished  from  the  loss  of  coordinate  jx)wer  which  consti- 
tutes the  major  motor  difficulty.  (1)  One  is  due  to  the  wasting  of  the 
muscli»s,  a  result  of  the  involvement  of  the  anterior  horns  of  the  cord, 
usually  appearing  late  in  the  disease ;  (2)  the  second  group,  to  which 
attention  is  here  confined,  is  the  result  of  organic  or  vascular  changes 
in  the  cerebmm  or  cord.  They  api>ear  in  about  one-fifth  of  the  cases, 
and  embrace  hemiplegia,  facial  jwralysis,  lingual  paresis,  monoplegias, 
laryngeal  palsy,  and  paraplegias,  the  last  being  due  to  focal  disturbance 
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in  the  cord.  In  addition,  paralytic  drooping  of  the  lid  constituting 
ptosis,  one  of  the  early  manifestations  of  tobes,  may  be  mentioned,  but 
will  be  more  fully  described  under  disturbances  of  the  ocular  apparatus. 
The  facial  jmlsy  also  may  be  neuritic. 

A  peculiarity  of  these  palsies,  as  {K)inted  out  by  Foumier,  who  has 
tabulated  them,  is  their  usual  benign  and  fleeting  character.  They  may 
last  some  days  or  a  few  weeks,  when  they  may  completely  and 
spontaneously  disappear,  but  a  minority  of  the  [mlsies  remain  per- 
manently. Some  of  thi^se  transitory  cases  undoubtedly  are  to  be 
referred  to  hysteria,  which  not  infrequently  is  a  complication  of  tabes. 
The  permanent  cases  are  probably  due  to  vascular  or  inflammatory 
accidents  in  the  brain  or  cord ;  in  other  instances  a  neuritis  may 
determine  a  localized  loss  of  power. 

Sensory  Disturbances. — The  sensory  disturbances  in  locomotor 
ataxia  are  among  the  very  earliest  to  appear,  and  persist  in  some  form 
or  other  throughout  the  course  of  the  disease.  They  are  rarely  the 
same  in  any  two  patients,  and  may  vary  almost  infinitely  in  a  given 
case. 

SiihjecfiiH?  Semory  Distiirhanee^i. — The  first  group  of  sensory  disturb- 
ances are  those  of  a  subjective  nature,  regarding  which  we  have  to  de- 
pend entirely  upon  the  descriptions  of  the  patient.  They  may  be  subdi- 
vided into  those  which  are  intermittent  and  those  which  are  permanent. 
First  and  most  imi)ortant  of  the  intermittent  variety  are  the  so-called 
lightning  paim,  which  are  ex|)erienccHl  in  the  face,  extremities,  or  trunk, 
but  most  commonly  in  the  legs.  They  are  describeil  in  the  most  vigor- 
ous language  and  the  most  striking  terms  by  these  unfortunate  sufferers, 
are  clearly  atrocious  in  character,  and  are  not  associate<l  usually  with 
any  evid(»iu»e  of  disturbanc^e  in  the  part  where  they  locate.  Pains  of  a 
similar  character,  but  somewhat  less  in  intensity,  and  transitory  like 
the  lightning  jxiins,  are  larwinating,  horingy  bunnnyy  Uciding  sewiations 
of  a  painful  character.  In  each  patient  an  attack  of  such  {)aiu  is 
likely  to  be  followed  by  a  similar  attack  in  a  similar  location,  and  these 
attiicks  or  crises  (xxjur  in  some  ciisi»s  with  a  degree  of  regularity  every 
w(»ek,  month,  or  year.  Ordinarily,  they  are  attributed  to  rheumatism, 
and  it  is  not  uncommon  for  j>atients  to  be  treated  for  rheumatic  disturb- 
ance for  nuniths  and  even  years  before  th(»  tabetic  nature  of  the  (minful 
af!e(»tion  is  rwognized.  A  careful  examination  in  a  case  marked  by 
re|K»atid  painful  attacks  will  almost  invariably  determine  other  evi- 
dences of  talx's.  The  diagnosis  should  be  made.  When  commencing 
early  in  the  disease,  the  pains  may  disappear  after  the  ataxia  has 
iKH'ome  j)roininent,  but  if  they  do  not  appwir  in  the  early  stage  they  are 
not  likely  to  appear  later.  In  some  cases  they  j)ersist  through  the 
entire  duration  of  the  disease. 

Another  variety  of  subjective  pains  are  associated  with  the  viscera, 
and  (constitute  (iiidi,  icHiicuhtr,  ovarian^  nrdhral,  vesical,  gastric,  lari/ngeal, 
and  intedimd  criacn,  whi(»h  will  be  taken  up  in  the  consideration  of  the 
visceral  disturbances  of  the  disease. 

Tabetics  also  frecjuently  complain  of  attacks  of  muscular  cramps, 
which,  like  the  lightning  pains,  have  a  tendency  to  come  on  in  gusts^ 
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and  frequently  compel  the  patient  to  take  to  his  bed.  Their  common 
location  is  in  the  muscular  masses  of  the  lower  extremities  or  in  the 
small  of  the  back. 

The  second  class  of  pains  is  more  permanent  in  character,  lasting 
weeks,  months,  or  even  years,  perhaps  appearing  and  disappearing  sev- 
eral times  during  the  course  of  the  disease.  One  of  the  most  important 
of  these  is  the  girdle  sensaiion.  The  patient  describes  it  as  the  feeling 
of  a  tight  belt,  and  may  frequently  attempt  to  relieve  it  by  loosening 
his  clothing.  It  may  be  situated  in  the  lower  portion  of  the  abdomen, 
or  at  the  level  of  the  umbilicus,  or  about  the  chest.  It  is  usuallv  rather 
narrow  in  its  vertical  extent,  but  may  be  of  considerable  width,  giving 
rise  to  sensations  of  an  iron  or  rigid  corset.  An  analogous  sensation  is 
sometimes  felt  in  the  extremities  as  of  a  bracelet,  or  as  if  the  legs  or  arms 
were  wound  with  rope.  Paresthetic  sensations  of  a  more  or  less  per- 
sistent character  are  described  by  the  patient  as  the  creeping  of  ants  or 
insects,  a  feeling  of  fullness  in  certain  parts  of  the  body,  esj>ecially  along 
the  ulnar  bonier  of  the  forearm  and  hand,  and  in  the  lower  extremities 
below  the  knees.  In  other  cases  the  sensation  is  that  of  a  cobweb  or 
some  light  fabric  upon  the  skin. 

Sensory  DisturbcLnoes  Partially  Objective. — Analgesia  is  one  of 
the  commonest  manifestations  of  tabes,  aflfccting  not  only  the  cutaneous 
extent,  but  the  muscles,  bones,  and  joints.  Even  dislocations  and  frac- 
tures, perforating  ulcers,  and  other  diseases  of  the  deeper  parts,  as  well 
as  of  the  skin,  are  frequently  unattended  by  pain.  Very  often  the 
patient  is  unaware  of  the  analgesia  and  is  surprised  to  observe  that  a 
needle  can  be  thrust  deeply  into  the  tissues  without  giving  rise  to  any 
discomfort.  This  loss  of  the  sensation  of  pain  is  frequently  distributed 
in  plaques  upon  the  trunk  and  extremities  without  reference  to  the  ordi- 
nary manifestations  of  the  disease,  and  does  not  spare  the  surface  of  the 


Fig.  187.  --Tabetic  cuirass  of  blunted  tactile  sensation. 


head.  It  has  a  tendency  to  synmietry,  affecting  both  upper  extremities, 
both  lower  extremities,  or  the  tnink  bilaterally.  On  the  head,  however, 
there  Is  a  tendency  to  a  unilateral  distribution  of  the  analgesia.  On  the 
trunk  the  most  common  location  for  the  analgesia  is  over  both  pectoral 
r^ons,  about  the  umbilicus,  in  each  inguinal  region,  and  over  the 
shoulders.     Frequently  these  analgesic  plaques  are  marked  by  a  hyper- 
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esthetic  border.  On  the  upfKir  extremities  the  analgesia  most  commonly 
aflTects  the  fingers  or  the  ulnar  border  of  the  forearm.  In  the  lower 
extremities  it  is  the  sole  of  the  foot,  the  heel,  and  the  toes ;  on  the 
thighs  the  inner  surface,  corresj)onding  to  the  adductors.  The  nerve- 
trunks,  as  the  ulnar  at  the  elbow  and  the  extenial  j)opliteal  at  the  head 
of  the  fibula,  are  frecjuently  found  insensitive  in  very  early  stages  of 
the  disease.  The  testicle  may  also  lose  its  normal  sensitiveness  to 
pressure. 

On  the  trunk  is  frequently  found  what  may  be  denominated  the 
Uibetic  cuirasti.  In  about  four-fifths  of  the  jMitients,  even  at  an  early 
stage,  there  aj)poars  a  band  about  the  chest,  which  may  be  most  marked 
on  the  anterior  or  more  commonly  the  i)osterior  surface,  or  rarely  con- 
fined to  the  ])ect()ral  regions.  This  area  j)resents  a  diminished  sensation 
to  touch  (Laehr,  Patrick,  Bonar).  Its  outline  alK)ve  and  below  is  some- 
times hy])eresthetic.  It  varies  in  v(»nical  width  from  three  or  four 
inches  to  an  area  which  would  be  covered  by  a  corset,  and  is  sometimes 
ass(KMated  with  a  girdling  sensation.  This  cuiniss  distribution  is  not 
ordinarily  one  of  analgesia,  but  of  tactile  loss,  though  it  may  be  both. 
Its  limits  are  those  of  the  cutaneous  extent  of  the  spinal  segments,  and 
do  not  conform  to  the  course  of  the  intercostal  nerves.  Tliesc  an^as  of 
tactile  anesthesia  have  four  principal  localizations:  (1)  In  horizontal 
])at(^hes  or  girdles  on  the  tnink  ;  (2)  the  internal  surface  of  arms  and 
forearms  and  ulnar  lH)rders  of  hands ;  (11)  the  jHTineal  and  genital 
regions ;  (4)  the  outer  margins  of  the  feet,  outer  sides  of  legs,  and  the 
anterointernal  surfaces  of  the  thighs.  They  are  often  related  ^  to  the 
painful  disturbances  of  neighboring  viscera. 

JIi/peralf/cHia  is  a  common  condition  in  tabes.  It  may  appear  in 
plaqnes  similar  to  those  of  analgesia,  but  has  l(»ss  tendency  to  symmetry 
of  distribution  and  is  less  ])ersistent.  Thesis  hyperalgesic  plaques  fre- 
quently are  the  fim  of  lightning  pains  and  often  apjwar  during  the 
,j)ainful  crises.  Hyperalgesia  may  be  found  not  alone  for  the  painful 
stimulus  of  the  needle,  but  fi>r  cold  and  other  sources  of  pain.  Many 
j>atients  in  the  early  years  of  the  disease  find  hot  water  intolerable  in 
the  bath  and  frictions  by  liand  or  towel  almost  unl)earable. 

In  some  instances  the  K(e?rof/not<tic  t^nisc  is  materially  impairtKl  and  in 
a  ratio  <lispro|>ortionate  to  other  s(»nsory  mcMlifications.^  Thus,  in  the 
hands,  which  may  be  the  stmt  of  cmly  slight  paresthesia,  a  match-l>ox 
may  not  be  told  from  a  coin  and  other  familiar  obj(»(^ts  similarly  mis- 
taken or  unrecognize<l. 

M(Klifications  of  the  cutaneous  scMisations  are  (piite  frequent.  Com- 
monly the  traufnnission  of  noimtion  from  the  extremities  is  retarded  so 
that  the  patient,  when  instnu^ted  to  do  so,  does  not  indicate  the  percep- 
tion of  the  ])in-])rick  upon  his  shin  or  f(K)t  within  a  period  of  thrcH?, 
five,  or  even  ten  seconds,  or  more.  In  a  general  way  the  retardation 
of  the  transmission  of  sensation  increases  with  the  distance  of  the  part 
from  the  head,  not  only  because  of  th(»  distance,  but  from  the  fact  that  the 
extremities  usually  ])resent  the  greater  disturbana*  of  sensation,  probably 

*  Marinesco.  "Siin.  Mr<l.,"  Oct.  13,  1897. 
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owing  to  the  changes  in  the  distal  ramifications  of  the  sensory  nerves. 
A  peculiarity  is  that  the  retardation  of  sensation  may  be  dissociated. 
Painful  sensation  may  be  retarded,  while  tliat  for  touch  is  not,  so  that 
the  patient  feels  the  prick  of  a  pin  immediately  as  a  touch  and  subse- 
quently as  a  pain.  Frequently  patients  are  unable  to  distinguisn  the 
character  of  the  stimulating  impression,  recognizing  a  prick  as  a  pinch. 
This,  in  other  words,  is  an  expression  of  the  diminution  of  their  sensi- 
tiv^eness.  Tabetics  may  fail  to  properly  locate  the  stinmlus, — a  pinch 
on  the  foot  may  be  referred  to  the  knee  or  to  the  opposite  foot.  In 
general,  the  tactile  sensations  arc  abolishe<l  later  and  to  a  less  degree 
than  sensations  of  pain,  but  they  are  also  frequently  modified,  and  this 
gives  rise  to  additional  difficulty  in  locomotion.  The  patients  express 
themselves  as  having  a  feeling  of  walking  upon  a  thick  carpet,  upon 
cushions,  ujwn  rubber,  or  other  yielding  substances. 

It  may  be  found  that  a  stimulus  not  at  first  recognized  is  appre- 
hended upon  being  repeated  a  few  times  with  some  rapidity,  the  mmma- 
Hon  of  effects  being  competent  to  reach  a  sensorium  cut  off  from  a 
single  impulse.  Again,  a  stimulus  at  first  competent  may,  upon  repe- 
tition, fail  to  rouse  the  sensorium  by  exhavMion  apparently  of  the 
conduction  apparatus  which,  after  a  short  interval  of  rest,  again  responds 
to  the  original  excitation.  Even  the  syringomyelic  dissociation  of 
cutaneous  sensibility  has  lu^n  encountered  in  tabes,  but  commonly  it  is 
devoid  of  those  exact  and  equal  boundaries  for  all  forms  of  sense 
anomalies  which  are  found  in  the  true  syringomyelic  syndrome.^ 

In  all  cases  it  is  necessary  to  use  the  utmost  caution  in  making  tests 
of  sensation,  as  already  indicated  in  Part  I.  Some  allowance  also  must 
be  made  for  the  intelligence  and  temperament  of  the  given  patient. 

Disturbance  of  the  Reflexes. — The  knee-jerks  are  lessened,  un- 
equal, or  more  frequently  abolished,  and  that  at  an  early  stage  of  tabes, 
in  at  least  nineteen  out  of  twenty  cases.  The  lost  knee-reflex,  often 
called  WestphaPs  sign,  nmst  be  sought  with  great  care,  but  in  no 
instance  should  the  patellar  reflex  be  considered  extinct  unless  the  plan 
of  reinforcement  and  all  precautions  are  token  to  elicit  it.  It  may  also 
be  well  to  recnU  that  it  is  diminished  in  advanceil  age,  in  sleep,  by 
fatigue,  in  exhausting  illness,  and  by  any  condition,  such  as  a  peripheral 
neuritis,  that  destroys  the  afferent  and  efferent  paths  or  the  spinal 
center.  It  is  also  possible  that  verj-  rarely  a  healthy  adult  may  be 
found  without  a  knee-jerk.  The  Achilles  reflex  ordinarily  fails  with  the 
knee-jerk.  In  fact,  it  may  disapi^ear  before  the  knee-jerk  is  lost  and 
constitutes  a  valuable  early  test.  The  reflexes  in  the  upper  extremity 
fail  when  the  cervical  conl  is  involved,  and  Fraenkel  claims  that  the 
triceps  reaction  is  lost  as  commonly  and  as  early  as  the  knee-jerk.^ 
The  superfieiai  reflexes,  such  as  the  plantar,  alxlominal,  dorsal,  and 
scapular,  are  variable.  The  iris  reflex  to  lir/hi  is  usually  abolished  early, 
but  will  be  considered  later  with  the  disturbances  of  certain  other 
organic  reflexes,  including  those  of  the  cremasters. 

All  muscles  in  the  involved  areas  present  a  |)eculiar  lack  of  tonicity, 
of  which  the  reduced  or  last  tendon  reflexes  are  a  manifestation.     This 

1  Raymond,  ^^Lejons,"  Paris,  1901.       »  '^Deutach.  Zeit  f.  Nervenh./*  July,  1900. 
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hypotonc  is  readily  demonstrated  by  the  ease  with  which  over-extension 
can  be  imparted  to  knees,  ankles,  and  elbows,  and  in  the  great  range 
of  flexion  at  the  hip  and  of  abduction  of  the  thighs. 


Fig.  188.— AbDormal  range  of  flexion  of  hip-Joint  due  to  hjpotonus  in  tabei. 


Fig.  1K9.— Abnormal  alxluctlon  of  thigha,  the  *'  split"  position,  due  to  hjpotonus  in 


Fig.  190. — Abnormal  flexibility  of  spine  and  hips  in  tabes  doe  to  hypotonoiL 
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Disturbance  of  the  Visual  Apparatus. — Both  tijo  external  and 
internal  portions  of  the  ooular  mechanism  are  fre<|uently  impaired  in 
tabes* 

Ptoma  and  squiniji^  nsually  unilateral,  sometimes  bilateral,  are  of  com- 
mon fK-cnrrence  in  the  prt^ataxic  as  well  as  in  tlie  later  stages  of  loco- 
motor ataxia.  Tht*y  may  be  and  vjftun  are  temporarj^and  tleetin^,  almost 
momentary,  but  show  a  nxarked  tendency  to  reenr  and  oc^aisionally  are 
|>ermanent.  Caretid  ([nestioning  will  eojiimonly  reeall  to  a  tal)etie's 
mind  some  sueh  neular  exjHTienee.  Its  tenip<n'arv  ehamcter  is  the  best 
evidence  of  its  tahetif,  we  may  even  say  nf  its  syphilitic,  nature*  Any 
of  the  extrinsic  musi'les  M'  thr  eye  may  be  selcettHl  by  the  disease,  bnt 
those  under  the  control  of  the  thinl  cranial  nerve  show  more  than  their 
due  proportion  of  paralytic  tlisturlianecs.  They  may  be  gradual ly  in- 
vaded, and  a  progressive  external  iiphtludmoplcgia  n'sults  witli  j>ernia- 
neni  disability.  Ltjcrimation^  iwophtitalino^^  ruopitiltrdmtfi<,  ittfsfitf/mHj<^ 
and  reduccnl  ocular  teimou  on  one  or  both  sides  has  been  notieed  in  rare 
instances. 

The  pupik  are  atfeeted  in  the  threat  majority  cjf  tabetic  eases,  and 
furnish  some  of  the  earliest  and  most  imjwu'tant  diagtmstic  symptoms* 
Ever}'  possible  pupillary  nuKlitieatiun  may  be  ent^onntered  in  tal>es,— 
inapuslity^  irreiyulurittff  mlmu%  mi/driimii,  Hhir/r/i^hnem^  /oa*j  of  light  rrjirXj 
to«is  of  ftccommoilaiion  nflex^  Ims  of  rrfftix  to  ^muh^  and  (tijuolufe  indoplef/ui. 
There  is  only   one  other  <lisetise  tliat  has  a  jKiralk-l  in  this  matter  of 


Fig,  19K— Coiitractwl  irregiUar  viiuial  BeMn  in  taJwiic  optiy  fttmpby.  U  I^H  eye;  i(nHrnk<»n,  line 
b«UTtds  fortu  field,  brokeui  line  ----  bound!«.  fiHti  for  t»?i1  in  Krhlth  ihf  n-  i**  u  Miiifl  scototua  ;  Muall  c«nlral 
fkid  b  for  groeii ;  2,  right  eye;  unbroken  Uoe  tioiindft  furni  field  ;  isiiiall  iiiuvt  field  a  for | 


pu  pi  liar}'  disturbance,  and  that  is  pan^ic  demmtia.  The  analog}-,  if 
ntil  identitA\  of  these  disinises  lias  lx»en  sufllicicntty  indictite<l.  Tliese 
varioiu^  pupillary  dis*»rders  may  be  ct»njbine<l  in  any  and  every  way. 
Sluggishness  ijfthe  pupils  tu  light  and  slight  inequalities  and  irrc^guhir- 
ities  of  (lutline  are  usually  cnrtnmtrn'tl  very  dirly  in  the  din^iine.  Later, 
contraete<l  pupils  still  resjMUiding  to  aiH^rminiodativt*  eH'nrts  btit  TMit  to 
light,  constituting  tlie  RnlKi-tmn  pitpilhtrt/  shju,  arc  notcil,  and  still  later 
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loss  of  reflex  to  pain,  and  eventually  complete  iridoplegia,  with  or  with- 
out paralysis  of  accommodation,  is  often  found.  Dilated  pupils  may  be 
subsequently  contracted,  but  pupils  once  contracted  to  an  extreme  degree 
very  rarely  again  dilate  widely.  The  fixed  pupils  of  tabes  resist  agents 
that  ordinarily  control  the  pupillary  muscles,  and  if  forced  from  their 
abnormal  proportions,  as  by  belladonna,  return  to  them  only  after  sev- 
eral weeks.  The  dissociation  of  the  light  and  accommodative  reflex  is, 
perhaps,  the  most  important  of  all  ocular  symptoms,  and  appears  early 
in  over  on(»-half  of  all  cases.  Over  seventy  per  cent  of  tabetics  show 
some  pupillary  disturbance. 

The  optie  nerve  degenerates  in  about  ten  jxjr  cent  of  tal)etics,  and 
this  occurs  in  those  patients  who  have  shown  ocular  palsies  more  fre- 
quently than  in  others.  The  optic  atrophy  is  usually  bilateral,  but  has 
a  tendency  to  attack  the  left  eye  first.  Its  natural  termination  is  in 
blindness.  In  rare  instances  it  comes  to  a  standstill,  or  even  recedes  a 
trifle.  It  may  cause  blindness  in  a  few  months,  or  many  years  may  be 
required  for  the  extinction  of  sight.  As  a  matter  of  fact,  the  optic 
atrophy  may  have  advanced  to  a  considerable  development  l>efore  the 
patient  notices  any  visual  im|)airment.  The  order  of  symptoms  is  usu- 
ally :  (1)  A  contraction  of  the  color-fields,  green,  red,  and  blue  fading 
in  the  order  namwl ;  (2)  the  form-field  shrinks,  and  (3)  vision  l>egins  to 
diminish.  The  retniction  of  the  field  is  usually  most  pronounce<l  on  the 
temporal  side,  but  may  be  irregularly  concentric.  In  occasional  instances 
hemianopsia  or  quadrant  defects  have  been  observed,  and  even  central 
scotomata.  These  partial  fields  are,  perhaps,  properly  attributed  to  a 
retrobulbar  neuritis.  The  characteristic  ophthalmoscopic  picture  from 
the  first  shows  a  blanching  of  the  papilla,  which  becomes  grayish  or 
bluish-white  and  jK^arly.  Its  border  is  sharply  defined,  and  sometimes 
it  is  stij)pled  by  the  cribriform  markings.  Eventually  tlie  vessels  diminish 
in  size,  first  the  arteries,  then  the  veins. 

Optic  atrophy  may  be  a  very  early  tabetic  feature,  and  usually  ap- 
pears either  before  or  during  the  early  portion  of  the  ataxic  stage,  while 
the  imtient  is  still  walking  fairly  well.  It  is  a  clinical  fact  of  much  value 
that,  as  a  rule,  the  cases  developing  optic  atrophy  early  do  not  show 
much  ataxia,  and  the  locomotor  difficulties  are  only  those  of  blindness. 
When  appearing  in  the  ataxic  stage  there  is  little  or  no  further  increase 
of  incoonlination,  and  in  certain  cases  the  ataxia  almost  or  quite  disap- 
pears.    Benedikt  says  it  invariably  subsides. 

Auditory  Symptoms. — Morpurgo  ^  has  shown  that  eighty  per  cent 
of  tiibetics  present  auditory  defects  which  may  appear  early  or  late  in 
the  disease. 

The  auditory  nerve  is  subject  to  a  degeneration  similar  to  that  noted 
in  the  optic  and  about  as  frequently.  In  other  instances  tlie  disturbance 
is  in  the  middle  or  external  ear.  The  impairment  of  hearing  is  frequently 
insidious  and  extremely  slow  in  reaching  a  complete  degree,  but  in  some 
cases  comes  on  with  rapidity  or  even  abruptly.  It  is  usually  bilateral 
but  coniinonly  more  marked  on  one  side  than  upon  the  other.  The  dis- 
tinction between  disease  of  the  nerve  and  disease  of  the  conduction  appa- 
1  **  Archiv.  f.  Ohrenheilk.,"  1890. 
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ratus  is  determined  by  Rinne's  test  (see  page  64).  Weber's  test,  which 
consists  of  placing  the  handle  of  a  vibrating  tuning-fork  on  the  vertex, 
enables  the  patient  to  thus  hear  the  note  better  in  cases  of  middle  or 
external  ear  disease  than  when  the  nerve  is  affected.  The  disease  of 
the  middle  ear  is,  perhaps,  sometimes  of  a  dystrophic  sort. 

Many  tabetics  are  troubled  with  tinnitus  and  vague  subjective  audi- 
tory sounds.  Others  have  constant  or  paroxysmal  attacks  of  aural 
vertigo  that  may  be  sufficiently  severe  to  provoke  vomiting  and  great 
prostration.  Auditory  hyperexdtability  to  electric  currents  was  found  by 
Marina  ^  in  eight  out  of  eleven  cases  of  tabes,  which  also  indicates  the 
frequency  of  disturbance  of  the  auditory  apparatus  in  locomotor  ataxia. 
Bounnier  ^  attributes  to  labyrinthine  disturbance  many  of  the  common 
signs  and  symptoms  of  the  disease.  He  enumerates  deafness,  vertigo, 
ataxia,  nystagmus,  diverse  disturbances  of  oculomotricity,  pupillary 
changes,  and  a  large  number  of  others,  and  found  labyrinthine  irregu- 
larity in  80  per  cent,  of  cases  examined. 

The  senses  of  smell  and  of  taste  have  also  been  found  impaired  in  rare 
cases,  even  to  the  point  of  complete  loss.  A  careful  examination  for 
similar  defects  in  all  cases  would  probably  show  them  to  be  somewhat 
common.  Klippel  and  Julian  ^  have  reported  nasal  crises  marked  by 
curious  sensations  in  the  nose  and  nasopharynx  and  violent  bouts  of 
sneezing. 

Visceral  Disorders. — ^The  visceral  features  of  tabes  are  among  the 
most  interesting  and  constant  manifestations  of  the  disease,  and  among 
those  most  frequently  overlooked  and  misinterpreted  by  the  physician. 
They  consist,  for  the  most  part,  of  paroxysmal  attacks  attended  by  pain 
and  disturbed  function  of  some  viscus,  as  the  stomach,  intestine,  or 
bladder,  and  are  called  tabetic  crises.  Other  visceral  disorders  are  of  a 
continuous  character,  and  are  attributable  to  impairment  of  the  nervous 
and  vasomotor  control  of  the  parts.  Though  any  viscus  may  be  affected 
in  tabes,  the  crisis  features  for  the  given  patient  are  usually  limited  and 
uniform  in  their  manifestations. 

The  Stomach. — Gastric  crises  in  tabes  are  very  common.  They 
are  characterized  essentially  by  pains  and  vomiting.  The  pains  are 
located  in  the  pit  of  the  stomach  and  often  radiate  in  various  directions. 
They  are  occasionally  referred  to  the  heart;  indeed,  angina  pectoris 
may  appear  with  them.  They  are  intense,  and  sometimes  so  severe  as 
to  seem  unbearable,  and  may  actually  cause  insensibility.  Sometimes 
they  strike  through  to  the  back  or  flash  into  the  flanks  and  through  the 
abdomen.  The  vomiting  is  repeated  and  intractable.  Sometimes  it  is 
attended  with  excessive  straining,  and  again  the  gastric  contents  are 
ejected  with  very  slight  eructative  efforts.  The  vomitus  at  first  consists 
of  undigested  food  and  then  of  gastric  mucus  in  large  amounts,  and 
finally  of  bilious  mucus  in  the  protracted  attacks.  The  vomiting  is  fre- 
quently repeated,  only  a  small  amount  being  ejected  at  a  time  after  the 
first  efforts.  Thei  slightest  ingestion  of  food  or  liquid  of  any  sort 
promptly  provokes  a  repetition  of  the  emesis.     Sahli,  Hoffmann,  and 

»  "  Arohiv.  f.  Psych.,"  t.  xxi,  p.  156.         »  "  Nouv.  Icon,  de  la  Salp6t.,"  1899. 
»  "  Rev.  de  Med.,"  Jul.  10,  1900. 
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others  have  Hhown  that  there  is  hyperacidity  due  to  an  increase  of 
hydrochloric  and  lactic  acids,  most  marked  at  the  beginning  of  the 
attack  and  gradually  diminishing  as  it  proceeds. 

The  gastric  crisis  is  usually  attended  by  a  state  of  marked  prodror 
Hon  that  may  even  recall  the  collapse  of  the  algid  stage  of  cholera  and 
is  usually  ec^ual  to  tliat  of  severe  seasickness.  The  patient,  cold, 
blanched,  and  covered  with  profuse  perspiration,  presents  the  appear- 
ance of  severe  shock. 

Gastric  crises,  like  all  the  critical  manifestations  of  tabes,  are  of 
sudden  onset  and  ahrupt  tentUnation.  They  may  last  an  hour  or  two,  or 
several  days  or  weeks  without  intermission.  In  spite  of  the  great 
thirst  that  attends  prolonged  attacks,  the  smallest  amount  of  liquid  is 
not  tolerated  by  the  stomach,  and  alimentation  per  os  is  out  of  the 
question.  Suddenly  the  patient  may  feel  hungry,  the  pains  may 
abruptly  cease,  and  both  food  and  drink  may  be  taken  freely  without 
further  disturbance. 

Gastric  attacks  often  occur  in  the  preataxic  stage  of  posterior 
sclerosis  and  are  attributed  to  all  sorts  of  indigestion,  but  it  is  difficult 
to  identify  any  actually  determining  cause.  They  sometimes  occur  but 
once  in  a  given  case.  Ordinarily,  they  are  repeated,  and  sometimes  with 
regularity,  every  few  weeks  or  months,  or  even  daily.  After  several 
years  they  may  diminish  in  frequency  and  definitely  cease,  or  they 
may  persist  throughout  the  entire  course  of  die  disease.  They  may 
even  cause  a  fatal  termination. 

Variations  are  not  uncommonly  encountered  in  which  the  gastric 
crisis  may  be  unattended  by  much  pain  or  the  pain  may  be  excessive, 
and  vomiting  slight  or  absent.  They  may  closely  simulate  hepatic  or 
nephritic  colic,  or  be  marked  most  by  the  generation  of  an  extreme 
flatulency.  Occasionally  there  is  considerable  blood  in  the  vomitus, 
giving  rise  to  the  suspicion  of  gastric  ulcer. 

The  intestine  is  oft^^n  disturbed  in  tabes.  In  some  cases  there  is 
persistant  causeless  diarrhea,  marked  by  frequent  slight  liquid  stools,  not 
attended  by  colics  or  pain.  In  other  instances  condipation  is  beyond 
control  and  fecal  accumulations,  aj>parently  even  above  the  colon,  cause 
distressing  ami  jK'rsistent  ccmi plaint.  Intestinal  or  rectal  tenesmus  occa- 
sionally drives  the  j)atient  almost  distractwl.  There  is  a  constant  desire 
to  defecate,  but  efforts  are  abortive,  or  only  result  in  a  small  passage. 
The  repeateil  imperative  character  of  tlu^se  attacks,  with  their  ap])arent 
causolessness,  should  serve  to  distinguish  them.  A  rectal  examination 
is  usually  negative.  Kwtal  cris(»s  may  simulate  dysenter)^  particularly 
as  considemble  blocnl  may  ap{)ear  in  the  stools.  In  many  late  cases  the 
aiud  sphindir  is  incompetent  to  retain  fluid  lx)wel-con tents  or  injections. 

The  urinary  apparatus  presents  some  of  the  earliest  indications 
of  tabes.  Among  the  first  symptoms  is  a  difficult i/  in  darting  the  urinary 
discharge  and  in  completely  emcyvaiimf  the  bladder.  This  condition 
must  be  intelligently  investigated,  as  it  may  escaiK)  the  jMitient's  atten- 
tion or  be  deemed  of  no  signifi(»ance.  Asa  rule,  tabetics  have  to  make 
forceful  alxlominal  expulsive  effort^s  to  complete  micturition,  and  in  some 
cases  this  is  aided  by  pressing  the  hands  deeply  into  the  lower  belly- 
wall.      Not  infrequently  after  protracted  waiting,  the  feeble  stream  sud- 
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denly  ceases  to  flow,  or  after  the  act  is  tlinuglit  to  be  eonipletai  a  sniaU 
amount  of  urine  wets  the  clothing,  C(>nip!et<3  rdcntioti  is  rarely 
eotHiuiitereiI»  hut  daily  eatheterizjitiun  may  he  requirwl  iii  some  cases^ 
Similarly  partial  rir  enniplete  ineottfltienre  is  inr*twltli^  hut  what  is  more 
oommon  b  an  iuuhility  to  coutml  the  flow  of  a  few  dtv^psor  more  of  urine 
if  the  slightest  drsire  to  urinate  arises,  or  even  the  thought  of  it  oeeur. 
Very  frequent  uritiatiou  may  he  due  to  a  weak  Hplnncter  or  to  ct/atitt^^ 
which  orteu  arises  fnun  reteutiou. 

The  dtaraeUr  of  i/u'  urim  iu  tahes  is  frequently  altered.  Gipcosurin 
is  some\\'hat  common  among  tahetics.  The  horeditarv  relation  of  tabes 
and  diahetes  has  lieen  already  suggest e<l.  The  nKHJriUary  lesions  of 
tabes  may  stand  lor  something  in  tliis  relation.  In  some  mses  there  is 
a  qtmnlihillvc  dhnhudlon  of  tiie  urea,  or  jiluisphates,  or  ehlorids,  Sonit^ 
times  the  quantity  of  urine  is  uotahiy  h'ssened,  sometimt^s  greatly  in- 
creased in  a  paroxysmal  manner. 

The  muf^ius  lining  uf  tiie  urethra  and  the  bladder  may  he  insensitive, 
bnt  that  dt>es  U(jt  prevent  tlieir  being  the  seat  of  atmeicius  painful 
attackB  that  cf^nstitute  tv/x/V/f/  rvvW;^,  *>i\  extenthng  to  the  hinihar  regions, 
suggest  tiie  terra  mphrifw  crms.  Dnriug  such  att^ieks  the  patient  is 
constantly  torment«jd  with  tlie  desire  to  urinate,  but  fails  to  expre^ 
more  than  a  drop  or  two  at  a  time*  Mrantinie  the  Citlieky,  darting, 
intenst:*  pains  alnHit  tlic  neck  of  tlie  hladtk^r  and  (.lown  thij  un'tlira  or 
thighs  may  give  rise  Uy  intense  sutiering.  Liglitning  pains  iu  this  region 
are  not  infrequent  and  vcsi(*al  and  rectal  erisi-s  are  often  associate*!. 

The  generative  functions  frec|uently  undergo  modilieations  in 
tabes.  In  over  one-half  the  t^ses  there  is  a  hmi  of  sexual  appdiie  iMid 
more  or  less  impoienri\  P^rectiuns  either  eomjiletely  th'fault  or  are  jiar- 
tial,  and  ejaf*ulation  does  not  take  |>lace,  Impolenve  may  develop  very 
early,  mid  somi'times  is  the  iii'st  syru|>tom  to  attract  the  patient\s  notice. 
In  a  majority  of  these  cases  there  is  an  early  [femlal  excitement  that  has 
i^vmetimes  htl  to  H?xual  excesses  and  has  perhaps  contributed  to  the 
idea  of  the  cans^il  role  of  such  practices.  The  same  tiling  is  seen  in 
genera!  paresis*  Otlier  reflexes  than  the  genital  may  be  exaggeratt^l  in 
the  initial  ]>eriod  of  tahes,  as  witness  the  increased  knee-jrrk  that 
appears  in  very  exceptional  instances,  and  the  spasniixlic  action  of  the 
bowels,  ret'tunj,  ainl  bladder. 

Witli  the  loss  of  generative  aptitudes  in  tabes  we  usually  find  a 
diminution  or  complete  extinctiim  €*f  tiic  ercmoateriv  rf/fc^.  As  there 
is  a  h^ss  of  appetite  these  patients  make  no  complaints,  contrasting 
sharply  with  the  sexual  neurasthenic,  who84'  eremaster  also  is  likely 
to  be  extremely  aetive.  In  the  same  tabetic  condition  the  hnihnrarernous 
r^kx  of  Onanotf,  or  tlie  r/n7c  n^ex,  as  it  is  called  hy  Hughes,  is 
usually,  if  not  always,  absent.  To  secure  this  reflex  the  index-finger 
of  the  examiner  is  firmly  placfHl  over  the  huh>ar  jKirtion  of  the  urethra 
at  the  anglr^  of  the  scrotum  and  perineum,  ami  the  mucous  memlu'anc  of 
the  c*orona  gland  is  lightly  pinehcd.  The  palpating  fingt^r  will  distin- 
guish tlie  rontractions  of  the  bnllH>cavernons  and  isehifieavenious  mus- 
cles. This  reflex  is  said  to  be  invariably  present  in  healthy  males,  and 
even  in  other  nervous  diseases,  whenever  complete  erection  is  possible, 
28 
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Testicular  analgesia  has  been  already  mentioned.  It  i8  present  in 
about  four-fifths  of  all  tabetics,  and  is  not  infrequently  attended  by 
airophy  of  tlie  tjeMicle, 

In  female  tabetics  there  are  analogous  changes  in  the  sexual  sphere. 
In  both  sexes  the  genital  organs  are  occasionally  the  site  of  painful 
crises  that  are  conmionly  misunderstood,  especially  as  they  are  prone  to 
occur  in  the  preataxic  stage  of  the  disease. 

The  Respiratory  Apparatus. — Hyperedhesia  and  anesthesia  of  the 
soft  palate  and  diminution  or  increase  of  ])haryngeal  and  laryngeal  sen- 
sibility may  be  found  separat<»ly  or  variously  combined  in  cases  of  loco- 
motor ataxia.  Opi)enheini  has  described  plutinpigeal  einseSy  consisting 
of  raj>idly  re|)eated,  noisy,  and  very  painful  swallowing  efforts  tliat  are 
involuntary.  They  last  from  a  few  minutes  to  a  half-hour  and  are  at- 
tended by  some  facial  cyanosis  and  abundant  perspiration.  The  writer 
has  observed  them  in  a  ease  w4th  progressive  involvement  of  the  cranial 
nuclei. 

iMrynf/e/d  crises  are  tolerably  common  in  tabes  and  vary  greatly  in 
degree  and  intensity  in  different  cases.  Sometimes  there  is  a  noisy, 
croupy  inspiration,  to  which  a  cough  may  be  addcKl  tliat  strongly  sug- 
gests whooping-cough.  There  is  more  or  less  dyspnea,  pain,  anxiety, 
and  depression.  In  some  instances  the  dyspnm  seems  to  be  absolute 
and  the  patient  falls  suddenly,  cyanotic,  unconscious,  and  convulsed. 
After  a  few  moments  the  laryngeal  spasm  yields  and  full  consciousness 
immediately  returns.  This  form  of  laryngeal  crisis  has  been  called  the 
laryngeal  stroke  by  Charcot 

In  j)ati(»nt8  subject  to  these  crises  they  may  be  provoked  by  slight 
irritation  of  the  laryngeal  mucous  membrane  by  mechanical  or  other 
means,  and  in  some  instances  by  pressure  of  a  sensitive  jK)int  on  the 
side  of  the  neck  betwwn  the  lower  bonier  of  the  larynx  and  the  sterno- 
mastoiil.  Like  other  tabetic  crises,  they  may  increase  in  severity  and 
frequency  or  grow  less  intense  as  time  passes,  and  they  have  the  same 
tendency  to  recur.  Though  giving  rise  to  alarming  symptoms,  they  are, 
ordinarily,  without  danger  in  themselves.  They  app(»ar  to  be  due  to 
unusual  sensitiveness  of  the  laryngeal  surfaces. 

Ijiiyngeal  palsies  are  encountered  in  tabes  and  may  or  may  not  be 
attend(Hi  by  laryngeal  crises.  The  palsy  may  affect  any  of  the  laryn- 
geal groups  of  muscles  on  one  or  both  sides,  but  seems  to  exercise  a 
preference  for  the  dilators.  Corn»sjK)nding  respirator)'  and  vocal  symp- 
toms follow.  The  nerves,  nK)ts,  and  bulbar  centers  have  been  found 
variously  degenenited,  and  the  mus(»les  themselves  secondarily  atrophied. 
Bronchial  aiiaehy  mark(Kl  by  spasmodic  cough  and  resi)iratory  difficulty, 
are  rarely  eneountenHl. 

The  Vascular  Apparatus. — Taking  into  view  the  fact  that  syph- 
ilis is  one  of  the  commonest  (»auses  of  vascular  deformities  and  disease, 
the  fre(|ueney  of  arterial  sclerosis  and  cardiac  abnormalities  in  loco- 
motor ataxia  is  not  surprising.  Aside  fn)m  the  cerebnil  vascular  acci- 
dents arising  fnmi  this  source,  angina  jieetoris,  assogiateil  sometimes  with 
gastric  crisCvS,  is  encountennl.  Valrulur  diaexisej  affecting  both  tlie  mitral 
apparatus,  usually  in  the  form  of  insufficiency,  and  the  aortic  valve, 
mainly  by  stenosis,  is  found  w^ith  considerable  frequency.     In  300  cases 
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Limbach  ^  found  mitral  insufficiency  alone  in  2  cases ;  with  aortic 
stenosis  once ;  2  cases  of  aortic  insufficiency  were  noted,  1  of  aortic 
insufficiency  and  stenosis,  and  1  aneurysm  of  the  aorta, — 7  in  all,  and 
all  syphilitic.  Lesser  ^  found  aneurysm  in  19  out  of  96  cases,  20  per 
cent.  A  rapid  pulse,  from  100  to  120,  is  not  uncommon.  The  blood 
may  be  normal  or  impoverished  and  frequently  contains  cliolin. 

The  temperature  in  tabes  is  normal  or  only  shows  variations  de- 
pendent upon  intercurrent  associated  or  secondary  disorders.  Pel  ^  has 
reported  a  case  with  crises  of  high  temperature  and  rapid  pulse  lasting 
about  twenty-four  hours.  There  were  also  coryza,  lacrj-mation,  photo- 
phobia, and  lancinating  pains  in  the  face  and  eyes.  Oppler  *  reports  a 
similar  case. 

Trophic  Disorders. — The  disturbance  of  nutrition  in  tabes  finds 
some  manifestation  in  nearly  every  case,  and  there  is  no  tissue  or  struc- 
ture that  may  not  be  affected.  The  great  majority  of  tabetics,  and 
perhaps  all  in  the  later  stages,  show  a  depravity  of  the  general  nutrition 
that  can  not  be  explained  by  their  physical  inactivity,  by  pains,  or  by  a 
syphilitic  cachexia.  In  the  preataxic  and  ataxic  stages  the  general 
malnutrition  is  frequently  well  marked,  but  exceptionally  the  tabetic  is 
plump,  ruddy,  and  apparently  vigorous. 

Osseous  Sjrstem. — ^On  the  part  of  the  skeleton  tabetic  dystrophy 
presents  two  striking  clinical  manifestations, — spmitaneom  fractures  and 
dydrophic  arthropathies. 

Spontaneous  fractures  in  tabes  are  more  frequent  than  might  be 
supposed,  as  they  are  not  by  any  means  always  referred  to  their  proper 
origin.  It  would  appear  that  they  are  more  common  among  women 
than  in  men.  They  may  occur  in  the  very  early  stages  of  posterior 
sclerosis,  during  the  ataxic  stage,  or  in  the  last  phase  of  the  disease. 
Their  most  frequent  site  is  the  femur,  especially  the  shaft ;  the  leg  bones, 
and  those  of  the  forearm  ;  but  any  long  bone  may  present  this  accident, 
and  even  the  vertebral  bodies  are  sometimes  thus  affected.  The  fractures 
may  be  repeated  or  multiple  in  the  same  subject.  Separations  of 
epiphyses  and  of  the  bony  insertions  of  muscles  are  also  encountered. 

Tabetic  fractures  are  marked  by  the  practical  absence  of  pain  in  the 
affected  part,  and  by  the  usually  insignificant  force  that  occasions  them. 
They  have  followed  merely  the  crossing  of  the  knees  or  liave  taken 
place  while  the  patients  have  been  calmly  walking  on  a  smooth  surface. 
Union  takes  place  readily,  but,  owing  to  the  lack  of  pain,  which  ordi- 
narily reinforces  the  immobilization  of  the  parts  by  splints,  movements 
of  the  limb  are  not  inhibited.  Shoi'tening  and  extensive  callus  are  the 
natural  results. 

The  bones  in  tabes  and  paretic  dementia  present  a  certain  fragility 
which  lays  them  liable  to  fracture  during  life.  To  the  naked  eye  they 
often  present  a  porosity  and  a  shrinking  of  the  compact  substance,  with 
an  increased  sponginess  of  the  more  open  structures  and  sometimes  an 
enlargement  of  the  medullary  canal.  Microscopically,  the  Haversian 
canals  are  dilated  and  some  decalcification  is  evident.  The  osteoblasts 
are  shrunken  and  sometimes  show  fatty  degeneration,  while  the  medul- 

»  "DentBch.  Zeit.  f.  Nervenheilk./'  1895.  *  **BerUn.  klin.  Woch.,"  Jan.  25,  1904. 
»  "Berlin,  med.  Woch.,"  Jun.  26,  1899.  *  ** Berlin,  klin.  Woch.,'»  1902. 
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lary  substance  is  increased  to  an  amount  corresponding  to  the  diminished 
osteal  portion.  This  results  in  an  inversion  of  the  ordinary  ratio 
between  the  organic  and  inorganic  elements.  Normal  bones  are  about 
two-thinls  inorganic  substance;  tabetic  bones  are  about  tiDo4hirds 
organic  iimtier.  In  other  words,  these  lx)ncs  present  a  rarefying  onteUis. 
By  some  this  is  attributed  to  changes  in  the  nutrient  artery  and  nerve, 
which  have  l)een  found  sclerotic  and  neuritic.  For  others  the  lesion  is 
a  manifestation  of  the  trophic  (listurl)ance  arising  from  modification  of 
trophic  cells  in  the  spinal  ganglia  and  cord. 


Fig.  192.— SpontaneouH  fractures  and  arthropathic  disiDtegrations  (Charcot). 

Tabetic  Arthropathy. — Ono  of  the  early  features  of  tabes  is  an 
abnormal  range  of  joint-motion.  Tliis  may  be  observed  even  in  the  pre- 
ataxic  stag(»,  but  is  usually  developed  after  incoordination  has  appeared. 
Putnam  ^  was  among  the  fii-st  to  e^ill  attenticm  to  the  fact  tliat  the  joints 
in  tabetics  could  be  forced  into  extreme  flexion  or  extension  without 
prcKlucing  imu^h  or  any  i)ain,  and  attributed  the  fact  to  analgesia. 
Friinkel  and  Faure,^  in  a  fuller  study  of  the  matter,  show  the  extreme 
range  of  motion  that  is  customarily  found  in  the  joints  in  this  disease. 
*  ''  I^wt.  M.  and  S.  Jour./'  Aii^.  20,  1H95.      »  *'  Nonv.  Icon,  de  In  Salp6t.,''  July,  189«. 
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They  fouiul  that  in  l*_KM>motor  ataxics  the  footj  wrist,  ellwwy,  and  fingers 
are  similarly  affectc*iL  Tlieir  [latii'iits  <'niil<I  exwute  at  the  first  nttcmpt 
the  "  split  ■ '  attitude  that  arrikhats  iuily  iittain  by  y^^'urs  of  pmetiee.  They 
attribute  this  abiK^rrual  fJexibility  to  muscular  ami  joint  analg-c»8ia  in 
pert,  but  princijxdiy  ti*  a  hiss  of  the  muscular  ttvnc.  This  c<niditiou  of 
the  joints  plaecs  them  at  a  certain  di.^nlv:iutajre»  hi  that  tlie  juiut-surtaces 
are  not  |>r<n*crly  c<«ipttNl  and  liir-uututous  i^tretehiuj^r  is  i^tteu  iiHliiiMxh 
Taken  with  tlic  inc<x»rtliuatinji  ot'  iiit»vcment,  there  is  little  doubt  that 
the  joints  are  subjt^ed  to  unusual  traumatic  twistings  and  shocks.  In 
addition,  there  is  pi-esent  the  tniphic  disturbance  marked  liy  fragility 
of  bones,  and  out  of  it  all  arises  the  iahdk*  or  ('hart^ofn  Joiitt  lis 
fmjuency  in  syrinjjoniyclia  adds  force  to  the  belief  that  the  spinal  lesion 
is  the  prineijial  cau^e,  tiie  trauinatisiii  the  excitant. 


Fig.  19*.— Tab«t!c  arthropAthj  of  the  left  IraeA. 

A  tabetic  arihropathtf  is  marktHl  at  first  by  (1)  nipul  or  even  smhien 
ori^j  (2)  entire  or  nearly  entire  absrncf  nf  jHrhi  and  tendernt»ss^  and  (3) 
ctiofmoiUf  mvdlmy  ot"  1 1  le  adj t  ♦]  n i  u ^  \yt\ vXi^,  1  lie  jKt t  i en t ,  while  ^v  a  1  k  i  n g  or 
using  a  raembf^r,  mxiy  notice  a  sharp  cracking  iti  a  joint  and  find  that  the 
limb  feels  heavy  ami  more  unmanap?abh>  than  usnal.  Shortly — that  is, 
m  the  course  of  a  few  tlays— not  only  the  joint,  but  the  entire*  segment 
of  the  lirab  is  greatly  swollen.  This  swelling  may  be  the  first  diing  to 
attract  attention.  The  jmrts  an-  found  tmse  but  eo(d,  and  devtiid  of 
redness  and  tenderness.  The  swelling  is  extreme,  luit  not  bogg\\,  and 
does  not  pit  on  pressure.     Movenientis  of  the  joint  and  its  employment 
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in  no  way  inconvenience  tlie  i)atient.  In  favorable  cases,  after  a  little 
time,  the  swelling  subsides  and  all  trouble  disappears  except  a  little 
thickening  about  the  joint  and  some  creaking  in  the  articulation.  There 
is,  however,  a  great  tendency  to  the  recun-ence  of  aggravated  and  more 
lasting  attacks.  In  severe  canes  the  swelling  does  not  disappear  so 
promptly,  but  becomes  circumscribed  about  the  joint  in  a  more  or  less 
globxjJxir  form,  and  the  joint-surfaces  as  well  as  the  ligamentous  struc- 
tures undergo  diHinteffraiion,  Finally,  the  limb-si»gments  may  be  united 
only  by  soft  tissues  that  |>ermit  painless  motion  and  circumduction  in  every 
direction.  Added  to  the  joint-changes,  we  may  have  s|)ontaneou8  frac- 
tures, epiphyseal  separations,  suppuration,  and  even  the  protrusion  of  the 
bones  through  the  skin.  Old  tal)etic  joints  present  merely  a  bag  of 
boiK^-fragments  where  articulations  were  formerly  hx^ted. 

In  132  cases  of  tabetic  joint  disease  Kredel  found  arthropathies 
occurring  21  times  in  the  pnxlromic  or  preataxic  stage,  38  times  between 

the  first  and  fifth  year  of  the  disease,  32  times 
from  the  fifth  to  the  tenth  year,  and  41  times 
after  the  tenth  year.  They  occur  in  3  or  4 
per  cent,  of  all  cases,  and  more  frequently  in 
women  than  in  men. 

The  localization  of  joint-disease  in  tabes  is 
mainly  in  the  large  joints,  but  no  articulation 
is  exempt.  Flatow  collected  139  cases,  in  41 
of  which  there  were  bilateral  arthropathies. 
The  order  of  frecpiency  was  as  follows :  knee, 
GO ;  f(K)t,  39  ;  hip,  38  ;  shoulder,  27 ;  elbow, 
hand,  fingers,  and  maxilla,  4  to  6  times  each. 

Upon  section  of  these  joints  the  capnules 
are  found  dilated,  often  ruptur(?d,  and  in  old 
ciises  completely  destroyed.  The  ligameniSy 
es|)ecially  those  within  the  joints,  as  at  the 
knee  and  hip,  are  diseascxl  or  have  disappeared. 
The  synovial  vieinhrane  is  thick,  rough,  and 
often  adherent  to  the  surrounding  parts  ;  later 
it  may  be  absent.  It  may  contain  bony  parti- 
cles and  osseous  nodules.  The  joint-fluid  is 
thin  and  clear  or  yellowish  and  exceptionally 
purulent  or  blocnly.  At  first  it  is  abundant 
and  infiltrates  the  parts  alxnit  the  joint,  into 
which  it  escapes  through  the  ruptured  ca])sule  and  accounts  in  some 
cases  for  the  great  swelling  in  the  limb.  It  may  contain  floating  bodies 
in  large  number,  bony  |%irticles,  and  detritus. 

The  ends  of  the  bones  and  joint-surfaces  may  be  either  (1)  eroded, 
as  is  most  usual,  and  greatly  reduc(Hl  in  all  their  dimensions,  even  to 
the  complete  destruction  of  several  inches  of  their  length,  or  (2)  may 
present  the  hypertrophic  exaggeration  of  an  arthritis  deformans.  These 
two  tyiH\s  may  be  combined  in  the  same  joint  The  rule  is  that  tlie 
hypertrophic  form  occurs  in  the  knee,  the  atrophic  variety  at  the  hip 
and   shoulder.     The  disintegration  of  the  joint  may  be  increased  by 
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blinicapsiilar  fractures  or  by  fragmentation  of  ihe  ert^ded  shafts  and 

inited  epipliyses. 

Juerjxen??  hu^  fmiiid  that  in  most  tabetics  nearly  all  the  johitii  show 
€ai)$ular  enhir^ement,  olmig^atioii  of  li|iiimenti*,  vjuHcnlar  dihitirtioii,  and 
some  synovial  roughening.     The  prejM:>nderauee  of  i?ueh  joiut-iliseas-e  in 


the  lower  extremities  dejx^nds,  ]>erhaps,  ojwn  tlieir  more  exactin*^  and 
vigorous?  u?te,  and  eouseqnent  liability  to  strains  and  traumatism  and 
u{X)n  the  major  lesions  of  the  himbar  cN»rd* 

Trophic  CutaneouB  Disorders. — In  tabes  there  are  a  nnnil>er  of 
trophic  dernialo^>!  that  are  of  rare  m^nirreuce  and  insiguitiaiiit  import^ 
ance.  Herpes  zoMrr  is  of  more  fivrpient  appeannieCt  and  titjcls  its  fav- 
arite  location  on  the  trunk,  rarely  in  the  distriluition  of  the  trifacial* 
The  epidermis  of  the  extremities,  especially  the  upjx^r  onet^,  is  sometimes 
hypertrophic,  Hif^Krklrottui^  anidroHia^  and  the  loss  of  mills  or  teeth 
Lave  IxH^'U  occasionally  iiutal. 

Prrforfttlng  ulcer  is  ni>l  an  uncommon  accident  in  talx^s,  and,  tliongh 
paink*ss,  is  of  ci:>nsidend)ic  importance.  It  is  usually  situatcHl  in 
the  foot,  but  may  occur  in  the  hand,  and  some  authors  have  conceived 
that  maxillarv  and  even  cardiac  ami  visceral  ulceratious  were  in  some 
instances  of  the  same  character.  It  usually  liecrius  as  a  calhis  t*r  corn 
on  the  sole  of  the  ffwt,  ntnler  the  ball  or  nuder  the  l>ase  of  the  tifth 
meta tarsal,  or  at  the  heel.  Uleemtiou  fulhms,  and,  if  ue^leetctl,  may 
denude  bone  and  lead  to  exfoliation.  The  ulcer  is  indoleut,  i>ersistent, 
and  refractor}'  to  any  treatment  if  prrssnre  Ix*  not  removixl.  Not  un- 
commonly the  tot^-joiuts  nr  tliose  t*f  the  f<H>t  present  dystniphic  condi- 
tions at  the  same  time.  Bt^l>fores  only  appear  in  terminal  >taires,  and 
present  nothiut^  of  a  sptn^'ial  nature.  After  au  attack  of  lightniiijfj:  pains 
the  part  in  which  they  ai*e  principally  loc*ated  may  sometimes  present  a 
more  or  less  distinct  rrcAj/rti/Wx. 

Muscular  Atrophies, — In  atldition  to  the  invariably  diminished 
mnsrtdtir  tone  that  has  already  Ix'cu  nienrionetlj  an  1  the  rare  occurrence 
of  Jraciure  of  a  tendofi^  some  tabetic  cas*^  pivsent  notable  amtfotroplua. 
This  should  Ix?  sharply  distiui^uisJMM:!  from  the  emaciati«*u»  flaceidity,  and 
ioooorclinate  feebleness  tliat  uni  very  fYinmu>n  in  advauctnl  taltes.  As 
a  rnhf  the  muscular  mr^ss*•s  and  couttmrs  are  well  pi-eserved  until  tlie 
ataxia  is  well  developed^  and  ot\en  until  the  [latient  has  for  long  bei-n 
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unable  to  walk,  but  in  rare  cases,  perhaps  in  one  per  cent,  localized 
muscular  atrophy  appears.  Its  common  seat  is  in  the  lower  extremities^ 
especially  invading  the  foot-  and  leg-muscles,  and  is  usually  bilateral. 
The  upper  extremities  may  be  invaded,  particularly  the  small  muscles 
of  the  hands,  or  even  the  forearm,  arm,  and  shoulder.  The  cranial 
nerves  are  sometimes  similarly  aiFected,  The  motor  portion  of  the 
trifacial  and  the  hypoglossus  are  the  ones  usually  selected. 

The  onset  of  such  amyotrophies  is  usually  insidious.  They  present 
variously  modified  electrical  i*eactions,  the  full  reaction  of  degeneration 
being  rare.  Once  established,  the  muscular  atrophy  of  tabes  remains 
fixed,  and  does  not  invade  group  after  group  of  nmscles,  as  do  various 
progressive  amyotn)phie8.  The  resulting  deformity  in  the  foot  is  due 
to  pure,  flaccid  atony  without  contracture.  The  foot  drops  by  its  own 
weight  and  the  pressure  of  bed-covering  into  an  equinovarus.  In  the 
hands  some  clawing  may  be  induced  and  the  thenar  eminence  is  likely  to 
disappear.    Hemiatrophy  of  the  tongue  follows  hypoglossal  involvement. 

In  a  general  way,  according  to  Marie,  tabetic  muscular  atrophies 
may  be  divided  into  two  groups  :  (1)  Those  appearing  at  an  advanced 
period  of  the  disease,  presenting  a  symmetrical  distribution,  rarely 
marked  by  fibrillary  twitchings  ;  (2)  those  occurring  often  in  the  earlier 
stages  of  the  disease,  usually  unilateral  in  distribution,  and  marked  by 
fibrillary  contractures  and  sometimes  by  the  reaction  of  degeneration* 
The  first  group  embraces  those  atrophies  confincnl  to  the  distal  portions 
of  the  lower  or  upj)er  extremities,  and  recalls  the  conditions  found  in 
multiple  neuritis.  The  second  group  contains  lingual  hemiatrophy^ 
localized  atrophies  of  the  shoulder,  of  the  back,  of  the  hand,  and  one- 
sided involvement  of  cranial  nervc»s.  They  are  analogous  to  lesions  of 
the  nuclear  gray  matter.  Both  the  central  and  peripheral  lesions  are 
found,  and  in  the  associations  above  indicated.  The  wasted  muscles 
present  the  usual  histological  cliange,  due  to  degeneration  in  the  lower 
motor  neuron. 

Cerebral  Disturbances. — In  addition  to  the  vascular  cerebral  acci- 
dents, with  resultant  palsies  and  the  involvement  of  cranial  nuclei, 
tabetics  are  subject  to  other  cerebral  disorders.  These  embrace  the  many 
possibilities  of  cerebnil  syphilis,  and  particularly  jmretic  dementia* 
Ai)o]>lectiform  and  epileptiform  attacks,  or  any  unusual  forgetfulness^ 
exhilaration,  expansiveness,  or  stujwr  should  at  once  arouse  suspicion  of 
this  fatal  cerebral  disorder.  It  should  be  studied  in  this  amnection, 
and  is  set  forth  in  the  second  part  of  this  work.  On  the  whole,  nota- 
ble psychical  disturbance  is  a  rarity,  but  some  degree  of  apathy,  of  in- 
difference, is  usually  to  be  observed.  This  pertains  particularly  to 
themselves,  their  disease,  their  almost  hopiJess  prosixxjts.  It  is  not 
nuich  inodifietl,  even  by  the  most  atrocious  suffering,  and  persists  even 
in  the  stage  of  complete  helplessness.  Tabetics,  however,  often  mani- 
fest large  mentiil  activities  and  retain  their  business  capacity  to  the  end. 

Tabulation  of  Tabetic  Symptoms. — The  following  tiible  of  tabetic 
symptomatology  is  that  of  Ivinihach,^  based  upon  400  cases  selected 
from  the  private  practice  of  Professor  Erb. 

In  the  first  table  the  usual  early  symptoms  are  arranged  in  their  order 
1    "Deutsch.  Zeit.  f.  Neivenheilk.,'»  1895. 
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of  frequency.     There  is  an  overlapping,  as  frequently  two  or  more  are 
allied  to  have  come  on  at  or  about  the  same  time : 

Early  Symptoms  of  Tabes. 

First  Second 

Symptom.  Symptom.  Total. 

LaDcinating  pains 283  times  65  times  348  times. 

Cystic  weaSness 90    **  119    **  209    " 

Feeling  of  weakness  in  legs  .  ...    78    "  113    "  191     " 

Paresthesia  in  legs 74    "  10    **  84    '* 

Giitile  sensation     34    **  44    **  78    '* 

The  relative  frequency  of  various  objective  and  subjective  symptoms 
as  observed  in  these  400  more  or  less  complete  histories  is  shown  in  the 
following  table : 

Relative  Frequency  op  Tabetic  Symptoms. 

Pkrcxnt. 

,    ( (a)  Failure  of  knee-jerk  and  Achilles  jerk ^2.0   )  q>,  ^c 

^- 1  (ft)  Alteration  in  these  reflexes 4.25  P^*^*^ 

2.  Swa3ring  with  eyes  closed 88.75 

3.  Lightning  pains 88.25 

4.  Distarbances  of  the  bladder 80.5 

5.  Ataxia  of  the  lower  extremities 74. 75 

6.  Changes  in  the  pupillary  reactions 70.25 

7.  Paresthesia  of  lower  extremities 64.5 

8.  Feeling  of  weakness  in  the  legs 62.25 

9.  Diminution  or  disappearance  of  sexual  desire 58.25 

10.  Alterations  in  size  or  pupils 48.25 

11.  Delayed  conduction  or  pain  •   •  •, 36.5 

12.  Slight  analgesia  of  lower  extremities 33.75 

13.  Girdle  sensation  . 31.0 

14.  Transitory  double  vision .^ 26.5 

15.  Diminution  of  sense  of  touch  on  lower  extremities 23.25 

16.  Paresthesia  in  ulnar  distribution 16.5 

17.  Ocular  paralyses  and  ptosis 16.0 

18.  Optic  atrophy 6.75 

19.  Persistence  of  painful  impression  in  the  legs 6.0 

20.  Various  crises 5.25 

21.  Arthropathies 1.75 

Course  and  Varieties. — Ordinarily  speaking,  the  onset  of  tabes  is 
extremely  insidious  and  its  course  very  slowly  progressive.  For  purposes 
mainly  of  description  it  may  be  divided  into  the  preataxicy  the  ataanc, 
and  the  paralytic  stages.  These  indefinitely  blend,  and,  as  has  been 
repeatedly  indicated,  many  symptoms,  commonly  of  the  later  periods, 
may  appear  precociously  in  the  early  phases  of  the  malady.  From  the 
tabulation  of  symptoms,  as  well  as  from  their  individual  description,  it 
will  have  been  noted  that  pains  are  among  the  earliest  indications  of 
tabes,  and  these  may  persist  for  years,  even  for  a  dozen  years,  before 
the  prominence  of  other  symptoms  determines  their  character.  Usually 
only  when  visceral  crises,  vesical  weakness,  ocular  palsies,  insecurity 
apon  the  legs,  or  inability  to  walk  in  the  dark  or  down  a  stair  or  to 
stand  securely  while  washing  the  face  have  seriously  attracted  the 
patient's  attention  is  a  properly  directed  investigation  instituted. 
Then  his  "  rheumatic  pains,"  his  "  gouty  pains,"  his  "  neuralgic 
attacks,"  his  "  bilious  attacks,"  take  their  proper  place.  At  that  time 
a  search  of  the  cutaneous  sensibility  usually  reveals  its  impairment  in 
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tile  feet  and  legs^  the  knee-jerks  are  absent^  the  pupils  sluggish  or 
inactive  to  light,  and  the  ataxia  can  be  demonstrated  by  the  usual 
tests.  In  certain  rare  benign  cases  the  disease  never  progresses  beyond 
this  point. 

In  the  second  period  the  ataxia  increases  and  is  apparent  at  a  glance, 
but  may  be  practically  ccmfined  to  the  lower  extremities  for  from  two 
to  six  years  or  more.  Then  it  may  invade  the  upper  extremities  pro- 
gressively. A  host  of  sensory,  motor,  trophic,  and  visceral  symptoms 
are  present,  varj'ing  in  every  case  but  usually  consistent  and  uniform 
in  the  given  instance.  Even  at  this  point  the  disease  may  halt  in  its 
progressive  course.  Usually  the  lack  of  motor  control  becomes  greater 
and  greater,  walking  more  and  more  laborious,  the  ataxia  intensified, 
and  finally  the  patient  is  brought  to  the  IkhI  or  chair  in  the  third 
period  of  the  disease.  Now  accentuation  of  intestinal  and  especially  of 
vesical  disturbance  and  the  depreciation  of  the  general  physical  state, 
taken  with  the  helplessness,  make  the  picture  pitiful  indeed.  All  its 
colors  may  be  deejKmed  by  the  atrocious  |)ains  that  sometimes  pursue 
the  unhappy  victim  to  the  last.  Cystitis  looms  as  a  constant  menace 
to  life,  and  any  intercurrent  affection  is  likely  to  he  promptly  fatal. 
From  ten  to  twenty  or  thirty  years  may  be  consumed  in  the  history 
of  tabes  or  it  may  unroll  its  panorama  of  symptoms  within  two  or 
three. 

Tabes  presents  numerous  variations  from  the  wide  symptom  group 
that  may  be  considered  its  common  type.  The  cervical  form  presents 
pain  and  ataxia  first  in  the  upj>er  extremities,  which  may  also  show 
trophic  changes.  Little  static  ataxia  or  incoordination  of  locomotion 
may  be  presented.  The  knee-jerk  may  even  be  retained,  but  that  is  rare. 
In  the  b\dbar  form  we  encounter  early  symptoms  on  the  part  of  the 
cnmial  nerves,  pliaryng(»al  and  laryngeal  crises,  optic  atrophy,  and 
ocular  palsies.  The  tendency  of  ataxia  to  disappear  upon  the  api)ear- 
ance  of  optic  atrophy  or  for  the  disease  to  then  become  stationary 
furnishes  a  definite  group  of  cases. 

From  another  view-point,  Ciises  may  be  considereil  benign  and  grave. 
As  has  been  indicjited,  the  tabetic  prcKH^ss  may  stop  at  almost  any  ]X)int. 
or  after  a  lapse  of  years  may  again  slowly  advance.  Some  cases  that 
are  marked  by  intensely  painful  man ifestiit ions  seem  to  be  of  slow 
evolution.  This  may  be  a  way  of  saying  that  cases  presenting  a  pro- 
tnicted  first  and  second  stage,  to  which  i\w  lightning  pains  and  intense 
crises  are  usually  confinetl,  less  rapidly  disable  the  patient  On  the 
other  hand,  cases  of  Uibes  are  grave  by  the  rapidity  of  their  develop- 
ment and  the  intensity  and  generalization  of  their  symptoms,  due  to  the 
wide-spread  underlying  sclerotic  process.  Acute  cases  may  confine  the 
j)atient  to  IkkI  in  a  few  months.  Leyden  describes  casc»s  of  extreme 
raj)idity.  Actives  syphilitic  j)rocesses  in  brain  and  conl  may  Ikj  added 
and  tli(»  patient  at  once  overthrown.  A  mamsmic  state  or  the  appear^ 
aiUH)  of  paretic  dementia  constitute  ex)nditions  of  extreme  gravity. 

Juvenile  tabes  occurring  in  youth  l)etween  six  and  twenty-six 
years  of  age,  in  the  subjects  of  parental  syphilis  generally,  very  much 
less  fre(iuently  secondary  to  early  syphilitic  infection,  is  a  tolerably  rare 
form  of  this  disease.     Such  instances  commonly  also  show  a  neuropathic 
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makeup  or  inheritance.  Hirtz  and  Lemaire^  show  from  a  study  of  47 
cases  as  recorded  in  the  literature  that  some  clinical  peculiarities  are 
commonly  encountered.  The  malady  usually  begins  with  urinary  troubles, 
less  frequently  with  lightning  pains,  least  frequently  with  amblyopia. 
Gastric  and  intestinal  crisesearly  are  frequently  noted .  The  incoordination 
is  relatively  slight  and  tardy  in  appearing,  marked  ataxia  is  unusual.  Pu- 
pillary signs  and  abolition  of  tendon  reflexes  occur  with  the  same  frequency 
as  in  adult  cases.  Lasarew,^  following  von  Halban,  calls  attention  to 
migranous  headaches  as  of  frequent  occurrence  in  the  early  periods. 
The  clinical  type  is  not  infrequently  obscured  by  the  presence  of  active 
or  gross  syphilitic  lesions  of  brain  and  cord,  by  mental  and  physical 
defects  due  to  the  same  cause,  or  by  bodily  infirmities  to  which  such  in- 
divkiuals  are  liable.  The  stigmata  of  hereditary  syphilis  can  usually  be 
easily  noted. 

Diagnosis. — The  diagnosis  of  tabes  in  the  full  blown  ataxic  stage 
rarely  presents  any  considerable  difficulty.  Confusion  usually  arises  by 
mistaking  other  diseases  for  tabes  and  in  misinterpreting  the  early 
manifestations  of  tabes  for  those  of  slighter  ailments.  Gastric,  laryn- 
geal, intestinal,  vesical,  urethral,  and  all  visceral  crises,  if  present  in  the 
preataxic  period,  are  almost  invariably  referred  to  the  wrong  source. 
Their  repetition  without  clearly  competent  exciting  cause  or  local  lesions 
should  always  arouse  suspicion  of  posterior  sclerosis,  which,  if  present, 
will  not  fail  to  present  oUier  symptoms  and  signs.  The  same  is  true 
of  repeated  attacks  of  severe  pains  of  a  lancinating  or  lightning-like 
character.  The  occurrence  of  these  in  a  patient  where  syphilis  is  even 
suspected  to  have  been  present  should  direct  attention  to  the  spinal  cord. 

If  the  knee-jerks  are  gone  or  very  unequal,  or  even  greatly  reduced, 
it  should  add  to  the  suspicion  of  tabes.  In  early  cases  the  condition  of 
the  heel-jerks  is  often  of  significance,  as  they  tend  to  disappear  even 
before  the  knee-jerks  are  affected.  If,  now,  the  Robertson  pupil  is 
detected,  or  even  sluggishness  of  the  pupil  to  light  is  clearly  made  out,  the 
diagnosis  may  be  considered  established.  The  detection  of  several 
or  many  of  the  usual  subjective  and  objective  features  of  the  disease 
will  confirm  it.  Among  these,  too  much  importance  can  not  be  given 
to  vesical  disturbances  and  variations  in  the  sexual  sphere.  The  de- 
termination of  lymphocytosis  of  the  spinal  fluid  and  cholin  in  the  blood 
has  consHerable  significance. 

The  condition  most  usually  mistaken  for  tabes  is  multiple  neuritia. 
The  differential  indications  are  tabulated  on  page  324.  Unfortunately, 
a  group  of  maladies  of  a  similar,  if  not  identical,  character  with  multi- 
ple neuritis  has  been  denominated  pseudotabes.  We  thus  encounter 
cases  described  as  toxic  pseudotabes  or  neitrotabes,  due  to  alcohol,  arsenic, 
or  other  poison,  diabetic  pseudotabes,  neurasthenic  pseudotabes,  and 
syphilitic  pseudotabes.  They  oflen  present  the  symptoms  of  multiple 
neuritis,  with  unusually  severe  root  pains,  ocular  disturbances,  or  other 
symptoms  that  suggest  tabes.  The  absence  of  well-marked  crises,  of 
the  Robertson  pupil,  of  sphincteric  weakness,  of  pure  incoordination 
without  paresis,  and  the  history  of  the  onset  of  the  disease,  the  uniformity 
and  invariability  of  sensory  symptoms,  the  history  or  presence  of  the 

>  **  Rev.  Neurologique,"  March,  1905.       >  "Neurolog.  Centralb.,"  Nov.  16,  1905. 
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toxic  cause,  and  the  usual  early  presence  of  some  muscular  wasting  and 
the  reaction  of  degeneration  should  distinguish  pseudotabes  from  pos- 
terior sclerosis. 

Paraplegias  are  marked  usually  by  definite  areas  of  dysesthesia,  the 
reflexes  are  exaggerated,  and  clonus  common,  unless  the  cord  is  com- 
pletely divided,  wlien  all  motion  below  the  lesion  is  abolished.  This 
is  not  the  case  up  to  the  last  moment  in  tabes. 

Cerebellar  tumor  may  present  some  analogy  at  first  sight,  but  usually 
we  have  choked  optic  discs,  increased  or  merely  reduced  reflexes,  intact 
sensibility,  retracted  head,  and  occipital  pain, 

Iiimdar  sclerosis  presents  some  symptoms  found  in  tabes,  but  is  dis- 
tinguished by  the  intention  tremor,  nystagmus,  scanning  speech,  usually 
preserve<l  and  often  increased  knee-jerks.  The  sensory  disturbance 
and  painful  manifestations  are  insignificant. 

Syringomyelia  usually  affects  tlie  upjxjr  extremities  first,  and  may  be 
mistaken  for  cervical  tabes.  The  dissociation  of  cutaneous  sensibility  is 
its  chief  characteristic,  but  even  tliis  has  been  found  in  tabes.  Scoliosis, 
mutilations  of  the  fingers,  local  atrophies  occurring  early  in  the  disease, 
without  inco(*)rdi nation  and  usually  with  increased  knee-jerks,  taken 
with  a  full  history  of  the  case  and  the  careful  delimitation  of  the  sen- 
sory disturbance^'>,  should  make  the  diagnosis  exact. 

Finally  a  careful  examination  of  the  spinal  fluid  withdrawn  by 
Quincke's  puncture  may  furnish  conclusive  evidence.  In  tabes  the  cyto- 
logical  contents  of  the  fluid  are  much  increased.  A  decided  lymphocytosis 
is  almost  invariably  present.  Its  determination  in  any  doubtful  case  is 
of  the  utmost  importance  and  significance. 

Prognosis. — The  diagnosis  of  tabes  largely  conveys  the  prognosis. 
When  the  degenerate  changes  that  constitute  the  so-called  sclerosis  have 
taken  place,  restitution  ad  integram  is,  as  far  as  now  known,  out  of  the 
range  of  )X)S8ibilitics,  While,  as  a  genenil  rule,  the  disease  is  a 
steadily  progressive  one,  there  are  many  exceptions.  In  the  enumeration 
of  varieties  of  tabes  attention  was  called  to  the  benign  cases  and  the 
possibility  of  the  degenerative  changes  coming  to  a  standstill  at  any 
pericKl  of  develoj)nient.  This  renders  it  the  more  difficult  to  estimate 
the  value  of  medic4ition.  It  has  also  been  indicated  that  when  optic 
atrophy  aj>pears  the  locomotor  difficulties  usually  <lo  not  increase.  The 
nite  of  advancement  of  the  disease  from  its  inception  is  some  index  of 
the  rapidity  of  its  future  progrc»ss.  Bulbar  symptoms  and  the  indica- 
tions of  developing  paretic  dementia  at  once  render  the  outlook  most 
gloomy.  The  duration  of  life  is  not,  however,  abridged  as  much  as 
might  be  supj)<)se(l.  Marie  and  Moguot,^  on  a  basis  of  G6  patients  who 
had  (lied  at  the  Bic^tre,  found  that  of)  liad  jwissed  the  fiftieth  year  and 
34  had  lived  heyoml  sixty.  Tlu»  cause*  of  death  is  usually  some  inter- 
current aftection  not  ncctjssiirily  associated  with  tabes,  though  vesical 
inflannnation  juid  secondare'  infection  of  the  kidneys  are  always  to  be 
apprehended. 

Treatment. — In  the  managi»ment  of  tabes  dorsalis  it  is  well  to  keep 
in  view  (»xa(?tly  what  may  be  accomplished.  The  retardation  of  the 
disease,  or,  better  still,  its  complete  arrest,  constitutes  a  medical  victory. 

i  "Sim.  McHl.,"  190.^ 
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Given  tlie  natural  tenJency  of  the  disease  tu  halt  temporarily  in  wm- 
sional  cases  or  to  come  to  a  permanent  standstill,  we  must  be  chary  of 
nttrihiiiing  tixj  much  importance  to  any  line  of  meilit^tion.  The  intel- 
ligent piirjKtse  of  treatment  is  :  (1)  To  arrest  any  active  syphilitic  pi\H"css 
that  may  be  presi'ut ;  (2)  to  improve  the  ^r<.fxtn'al  health  ;  (3)  to  increase 
the  nutritive  aimlitionof  the  conl ;  (4)  to  maintain  ascnntplete  mnscular 
control  as  pos.^ible,  and  (5)  to  meet  the  host  of  incidental  distnrbanees 
as  tlipy  arise. 

Wlnle  the  rdle  of  syphilis  in  tabes  m  chiefly  play e<l  in  the  pa^t  tense, 
it  not  rarely  hapjKms  tliat  active  and  manageable  syphilitic  lesinns  attend 
at  least  it^  early  staircs.  Mening-itis,  myelitis,  neuritis,  and  eerebml  ct»n- 
ditions  or  afTcctions  of  tlie  osseous  system  may  dt^Oare  themselves,  and 
yield  to  antisypluiitics.  It  is  not  a  bad  plan  to  fullmv  Erb  in  prescril>- 
ing  an  active  antiUietic  treatment  to  clear  the  air  ;  but  it  must  be  done 
with  circumspection,  as  the  cases  are  not  infrequent  in  which  the  unbridled 
use  of  mereur\'  and  the  iodids  is  not  only  not  well  borne,  but  even  pro- 
ductive  of  distinct  harm.  It  is  needless  to  insist  on  this  course  of  metlit  ine 
if  it  has  been  recently  undergone  in  a  thorough  manner*  At  any  rate,  it 
is  a  ^xmJ  rule  to  ^ive  all  syplulitics  an  annual  cnnrse  of  mercury  suid 
kxlids.  Numerous  Fivnch  and  German  writers  have  nf  latr  stniugly 
recommended  intensive  mercurial  treatment  with  allc^^l  piml  results 
in  arrestintj  or  improvinu!:  the  disease.  IiitniiiHiscular  itijectiuus  of  h^I* 
uble  or  insohildt'  pre  jki  rat  ions  of  nu'reury  are  ustHl.  Bnx'khart^  tiuis 
tn*ated  58  t^arly  cases,  securiujL!:  impn^vi^nuMit  in  0'3  and  rccessioo  tif  the 
disease  in  1*2.  Lemoine,  Devy,  and  Lerrede  have  hue!  ?iimilar  results. 
The  author  iWU  eontidetit  that  he  has  arreste*ii  ojitic  atropliy  in  several 
advaiu'cd  eases  by  this  luctliiMl* 

The  genera!  healfh,  \\\t\\  all  the  ixujditions  of  hygieue,  grxMl  air,  and 
a  proper  diet  that  jKntain  to  it,  are  worthy  of  jmiiistaking  attentii»n.  Not 
only  does  a  good  y^eneral  stat«  tend  to  retard  tlie  activity  of  tal>es,  but 
it  pnitects  the  patient  from  the  gix*at  dangers  of  intercurrent  affections^ 
e?iiM»cially  of  tlic  acute  v:iriety. 

The  (oeai  mUritkm  of  the  cord  and  spinnl  a[iparatus  may  he  tmprovtJ 
by  increiLsiug  its  blo«xl-supply.  This  may  be  meehauicidty  effected  by 
spinal  strt^tchin^.  It  is  not  desirable  to  carry  this  out,  as  fii*st  was  ilone, 
by  hanging  in  the  Say  re  ap(*aratus — a  pn  wealing  that  is  attended  bv  a 
number  of  dangers.  It  can  be  effectively  acc^>iujdislied  l>y  having,  after 
Benedict*s  suggestion,  the  patient  fully  Hexed  U|M»n  himself.  Tonrette 
and  Chii>ault  -  have  pruverj  tliat  the  lower  p(*rtion  of  the  conl  may  act- 
ually be  stretchtHl  l>y  the  forward  Ijcnding  of  the  trunk.  Cait*  nmst  be 
exerdsetl  not  to  overstretch  the  patient  at  first,  as  the  thigh*  and  back- 
in  uscles  m ay  ens i ly  1  >e  se v e rely  st rti i n ed .  G rad md I y ,  in  the  ct >u ts\}  x >f  a 
week  or  two,  thniugh  daily  s6an(*es,  the  full  bixly  flexion,  and  conse- 
quent extt*nsion  of  the  i^utb  can  usually  be  attained  without  inconveni- 
ence. The  flexcil  |K>sture  is  to  Ijh-  maintainwl  for  two  or  three  minutes 
only,  and  may  be  utilizetl  ntght  and  ruorniug.  It  fjfteu  favorably  nuMJi- 
fies  the  lightning  pains,  and  sonu^times  increases  the  sexual  aptitude. 
The  stretching  18  accomplished  by  seating  the  {mtient  on  a  low  table  or 

*'*Monatsli.  fur  prnktisclie  Ik-mmtol . / '  1902. 
***Nou%\  kvii.  di»  la  8al|jetritire, ' '  Jiine»  1897. 
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on  the  floor,  with  the  lower  limbs  extended.  The  head  is  then  forcibly 
depressed  towanl  the  knees,  which  are  not  allowed  to  bend.  The  posi- 
tion is  to  be  maintained  not  to  exceed  two  minutes. 

Ijoc<iI  yncofturcs  to  the  back,  such  as  deep  massage  and  very  vigorous 
slapping,  are  of  similar  benefit  to  the  deeper  circulation.  For  this  pur- 
pose a  broad,  stout  pieo«  of  leather  on  a  short  handle  may  be  used  to 
vigonmsly  flagellate  the  back.  Its  similar  applicration  to  the  soles  of 
the  feet  and  on  other  pan^thetic  or  analgesic  regions  is  useful.  Counter- 
irritants  along  the  spine  have  a  certain  value,  perhaps  only  an  insigni- 
fie4int  one.  The  best  application  is  by  the  thermocautery  of  Paquelin, 
rej)eated  every  seven  or  ten  days.  An  intense  white  heat  should  be 
used,  and  small  dots  quickly  and  lightly  made  at  intervals  of  an  inch  or 
two  over  the  jX)rtion  of  the  cord  prineij>ally  affected.  They  may  with 
pn)priety  Ik*  extended  over  the  course  of  the  nerves  where  the  lightning 
j)ains  discharge.  Six,  eight,  or  ten  such  cauterizations  may  be  followed 
by  two  or  thn»e  months'  rest,  and  then  n»iK»ated.  Cold  spinal  douches,  hot 
net^lle  douches,  or  steam  douches  to  the  back  are  of  comparable  utility. 

It  is  only  of  late  that  tlie  value  of  exercises  and  jtradice  to  reestab- 
lish coordination  has  betMi  recognizeil.  On  the  other  hand,  inactivity 
and  disuse  i)romptly  accentuate  the  loss  of  muscular  control.  The  pur- 
j><)se  is  not  to  accomplish  feats  of  strength,  and  all  strains  and  decided 
fatigue  are  to  be  se<lulously  avoided.  Patients  must  l)e  encouraged  to 
faithfully  and  intelligently  pnietise  such  movements,  motions,  and  steps 
as  an*  j)arti('ulnrly  uncertain.  In  this  way  they  may  sometimes  be 
bn)uglit  to  stand  and  to  walk  witli  cloeeil  eyes  after  static  ataxia  has 
been  well  marked.  Friinkel  gives  the  following  exercises,  which  are 
of  two  chisses — those  performwl  in  and  those  t)erformed  out  of  bed, 
depending  on  the  patient's  heli)lessness : 

In  bed,  the  patient  is  called  upon  to  flex,  extend,  abduct,  and  adduct 
eiU5h  leg  st^panitely  and  then  lx)th  simultaneously.  The  knees  and  hips 
are  likewise  exerciswl.  The  patient  is  asked  t^)  place  the  bed  of  one 
foot  on  the  big  toe  of  the  other  foot  Place  heel  upon  knee  of  tlie  other 
leg  and  then  slowly  travel  along  the  ridge  of  the  tibia  toward  the  ankle. 
Exercises  are  made  alternately,  first  with  one  leg,  then  with  the  other, 
with  o\yen  and  with  closed  eyes.  These  exercises  are  attempted  over 
and  over  agjiin,  with  frequent  rests.  Patient  is  encouraged  to  persevere 
until  he  succcckIs. 

The  exercises  are  r(»|X'ated  twice  a  day,  a  half  hour  in  the  morning 
and  agiiiii  a  half  hour  in  the  aft<Tnoon. 

1.  Patient  is  phuvd  with  his  back  to  a  chair,  heels  together,  then 
seats  himself  slowly  in  the  chair,  and  is  then  made  to  rise  in  the  same 
careful  nmnnor.  No  cane  is  used.  If  patient  can  not  stand,  an  attend- 
ant is  placwl  on  either  side  to  suj)port  him  if  necessary. 

2.  One  leg  is  plaetnl  at  an  ordinary  walking  stt^p  in  front  of  the 
other,  and  then  plaetHl  with  gn^it  exactn(»ss  back  into  its  original  posi- 
tion. Same  exercise  is  then  pcrforuKHl  with  other  leg.  The  [xitient,  if 
necjessary,  supports  himself  by  a  (^me  or  otherwise. 

3.  Walks  three  piices  slowly  and  with  precision. 

4.  Rest  in  standing  position,  <me  foot  before  the  other ;  with  hands 
placed  akimbo  he  flexes  his  knees  and  slowly  raises  himself  again. 
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5.  Patient,  as  in  exercise  number  2,  advances  one  foot,  then  returns 
it  to  its  original  position,  and  then  places  it  one  step  behind  the  other. 
This  exercise  is  usually  a  very  difficult  one,  requiring,  as  it  does,  a  great 
deal  of  balancing  power. 

6.  Walk  twenty  steps  as  in  exercise  number  3. 

7.  Number  2  performed  without  a  cane. 

8.  Stand  without  a  cane,  with  feet  placed  together  and  hands  on  hips. 

9.  Stand  without  a  cane,  feet  separated  ;  various  movements  with 
the  arms,  grasping  objects,  forcing  back  outstretched  hand  of  physi- 
cian, etc. 

10.  Maintain  same  position  as  in  number  9,  flexing  trunk  forward, 
backward,  to  the  right,  and  to  the  left. 

11.  Exercise  number  9  with  the  feet  together. 

12.  Exercise  number  10  with  feet  together. 

13.  Walk  along  a  painted  line  on  the  floor,  patient  supported  by  a 
cane. 

14.  Same  without  a  cane. 

Exercises  for  the  fingers  and  arms  are  also  employed,  based  on  the 
above-mentioned  principles. 

These  various  exercises  are  to  be  progressively  attempted  and  perse- 
vered in  as  coordinate  strength  improves.  They  may  then  be  gone  over 
again  with  closed  eyes  aided  by  a  cane  or  assistant,  then  without  aid. 
Fatigue,  however,  must  be  avoided.  In  advanced  cases  that  have  to  rely 
on  crutches,  a  tall  "walking-frame"  or  roller-crutch,  such  as  is  used 
for  childreUj  may  be  employed.  This  gives  support  under  the  arms 
and  enables  the  patient  to  exercise  the  legs.  Precise,  delicate  motions 
with  the  fingers  may  also  be  developed  in  the  same  way.  The  employ- 
ment of  an  intelligent  masseur  has  given  good  results  in  some  instances, 
as  he  can,  by  the  use  of  graduated  resistive  movements,  teach  the 
patient  precision  in  the  use  of  his  legs.  The  so-called  home  bicycle 
trainer  has  also  given  some  assistance.  On  this  the  patient  can  pedal 
for  a  few  minutes  at  a  time,  and  the  mechanism  carries  his  feet  and  legs 
in  definite  curves. 

In  the  pre-ataxic  stage  the  patient  should  walk,  stand,  and  balance 
on  each  foot,  with  closed  eyes.  Daily  exercises  of  this  simple  character 
seem  notably  to  retard  the  appearance  of  locomotor  incoordination. 
Women  are  much  less  troubled  than  men  in  the  control  of  the  legs  and 
feet,  as  a  rule,  and  this  may  be  due  to  wearing  skirts,  which  prevents 
the  use  of  the  eyes  in  guiding  the  steps. 

Regarding  internal  medication  directed  to  the  sclerosis,  mercury, 
arsenic,  silver,  chlorid  of  gold,  salts  of  zinc,  strychnin,  aconitin,  atropin, 
and  a  multitude  of  others  may  be  mentioned,  but  aside  from  some  gen- 
eral tonic  properties  it  is  difficult  to  attribute  any  value  to  them.  Ergot, 
first  employed  against  a  hypothetical  chronic  inflammation  in  which  the 
sclerosis  was  supposed  to  consist,  has  proved  itself  of  some  value  in 
controlling  vesical  disturbance,  and  against  this  feature  of  tabes  may  be 
employed,  with  precautions  to  avoid  ergotism.  Charcot's  plan  was  to  use 
it  die  first  three  days  of  every  week,  or  it  may  be  used  on  alternate 
weeks  for  one  or  two  months,  then  a  long  interval  and  a  repetition.  It 
should  be  used  in  good-sized  doses  once  or  twice  a  day. 
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Against  the  vesical  weakness,  especially  the  ^hincteric  weakness,  the 
method  of  Brandt  to  increase  the  strength  of  the  pelvic  floor  is  of  ser- 
vice in  tabes.  The  movements  principally  useful  consist  of  having  the 
patient  separate  and  adduct  the  knees  against  resistance  from  two  to 
twenty  times  twice  daily,  at  the  same  time  vigorously  drawing  in  the 
pelvic  floor  and  body  outlets,  and  in  massage  of  the  perineal  muscles. 

For  the  pains  of  tabes  and  the  visceral  crises  morphin  is  sometimes 
required,  but  the  physician  alone  should  administer  it,  to  prevent  the 
formation  of  a  habit,  and  then  only  as  a  last  resort  Ice,  hot  applica- 
tions, sinapisms,  and  the  coal-tar  sedatives  should  be  first  thoroughly 
tried.  Of  the  synthetic  preparations,  phenacetin  seems  the  most  efficient. 
Blisters  and  the  cautery  to  the  painful  region  and  over  the  corresponding 
portion  of  the  cord  are  sometimes  promptly  helpful,  but  must  be  used 
with  circumspection  as  healing  is  often  faulty. 

Tdh^iic  joirds  are  best  let  alone.  Nothing  is  to  be  gained  by  cutting 
operations,  and  very  little  by  fixation  apparatus  except  such  as  enable 
the  imtient  to  walk.  Perforating  ulcer  is  sometimes  cured  by  stretching 
the  nerve  to  the  part. 

CysHtis  must  be  guarded  against.  If  it  develops,  it  must  be  carefully 
combated,  and  self-catheterization  may  have  to  be  taught  the  patient. 
Urotropin  in  ten-grain  doses,  twice  or  thrice  daily,  may  be  employed 
for  indefinite  periods  to  keep  the  urine  aseptic  and  prevent  cystitis. 

The  management  of  fhe  individual  will  often  be  found  as  difficult  as 
that  of  the  disease.  He  must  not  expect  too  much,  but  the  physician 
must  remember  that  he  is  human,  and  do  what  he  can  to  encourage  and 
cheer  him  in  the  face  of  his  distressing  affliction,  and  to  insure  his  faith- 
ful att(»ntion  to  the  numerous  small  and  exacting  details  of  treatment. 

The  appearance  of  any  active  syphilitic  process  demands  prompt 
recurrence  to  specific  treatment. 


COMBINED  SCXEROSES  OF  THE  SPINAL  CORD. 

Occurring,  perhaps,  as  frequently  as  tabes,  many  cases  of  or- 
ganic eord-disease  present  symptoms  referable  to  tlie  simultaneous  in- 
volvement of  the  lateral  and  the  posterior  columns,  which  are  found 
sclerosed  in  widely  varying  proportion.  This  condition  is  termed  ataxic 
paraplegia  by  Gowers,  progressive  spastic  ataxia  by  Dana,  and  is  known 
variously  as  posterolateral  sclerosis,  combined  posterior  and  laterai  scle^ 
rosisy  and  coinhiiied  tahes,  or  soinctimes  as  spamiodic  tabes.  Some  cases 
show  a  tolerably  definite  limitation  of  the  sclerosis,  suggesting  a  sys- 
tematic degeneration,  bilt  usually  it  is  not  strictly  confined  to  the  physio- 
logical tracts  of  the  cord.  For  the  most  part  the  lesions  are  within  the 
posterior  half  of  the  cord's  cross-section,  and  are  commonly  embraced  in  the 
posterior  arterial  field  (see  p .  336  and  Fig.  1 26) .  Occasionally  the  lesion  also 
encroaches  upon  the  peripheral  portion  of  the  cord  in  front,  which  belongs 
to  the  anterior  arterial  field.  The  symptoms  are  dominated  by  ataxia  and 
spasticity,  and  the  tendency  is  progressively  toward  paraplegic  helplessness. 

Etiology. — The  causes  of  combined  sclerosis  are  numerous.  It  must 
be  at  once  recognized  that  this  extensive  symptom  group  is  frequently 
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Fig.  JM. — rnnibliieiJ  jtLto;t  s  ..la:i  jt.U  -l  U  jij.,i.-.  Scheme 
showing  ustml  Jina  of  corcl-chiitig«^  liiu^tetl  tg  Ihts  poi^ 
terior  ftrl«rial  fielil  of  the  cord  (BrUiuiud). 


a  secondary  cord-process:  (1)  In  a  rertuin  small  number  of  rases, 
primarily  tal:)etic\  u  diHuse  myelitis  also  invades  the  lateral  tracts;  (2)  it 
is  found  more  frequently  in 
^general  paresi^s  thiin  are  lesions 
entirely  t*onfined  to  the  jios- 
terior  mlumns;  (3)  a  diffuse 
myelitis  gives  rise  to  ascending 
and  desceodiug  degenerations 
that  furnish  a  posterolateral 
selernsLs:  (4)  leptomeningitis 
may  entail  a  marginal  myelitis 
that  invades  the  periphery  of 
the  cord  and  principally  afferts 
it«  post€Tior  half;  (5)  vascular 
legions,  affecting  principally 
the  posterior  field,  induce  a 
sclerosis  in  the  jxjsterior  am! 
lateral  tracts ;  (6)  pellagra  some- 
times causes  a  romhined  i>os- 
terolateral  sclerosis;    (7)   toxic 

conditions,  as  in  the  pernieions  anemias,  may  cause  it;  (S)  tlie  jiosten)- 
lateral  selerosts  may  l>e  evidence  of  an  emhryonie  defieieney  as  in 
Fri tnl rr ieh* s  atax i  a, 

Thcn^  is  frequently  a  histor}'  of  anteet^lent  syjiliilis  or  tnw  of  expi- 
s^nre  to  eold,  traumatism,  eoncu>ision,  or  muscular  strains.  Sometinjes 
acute  infections  lead  to  it.  It  is  mueh  more  eomnion  in  males  than  in 
females,  and  usually  appears  Ix^tween  twenty-live  and  forty  years  of  age. 

Morbid  Anatomy, — The  selerosis  inipHeates  both  the  lateral  and 
posterior  cohimns,  but  sometimes  one,  stjnictimes  thi-  other  with  g:reater 
intensity.  The  eohunuH  of  iJoU^  usually  eonimeneing  above  the  lnnd>ar 
enlargement,  are  degenerated  to  the  mtHlulla.  The  cohanth'i  of  Burtfaeh 
are  also  affected  mainly  above  the  lumbar  enlargement,  but  less  in- 
tensely,  and  the  root-zone  usually  escapes.  The  rrfjn^ai  pt/rmnidal  imei 
is,  as  a  role,  jmrtially  affecte<U  its  inner  jjortion  being  eustomarily 
spareil.  Its  lesion  is  slight  in  the  cervical  region,  and  increases  in  the 
lower  dorsal  and  lundiar  jM^rtions  of  the  eoi-d.  The  direet  ppwmkfai 
iraH  is  only  afteeted  when  the  lesit»ns  are  intense  iu  the  upj>er  eervieal 
regif>n,  and  even  then  but  slightly.  The  dived  ecrrhd/ar  fraet  is  always 
intensely  affectal.  Tlie  aseending  trmi  of  Gotrern  sometimes  eseajjes, 
sometimes  is  partially  atttK'ted.  The  ^mi/  mthstance  is  usually  intaet. 
Rarely  the  anterior  cornnal  cells  or  those  of  the  posterior  horn  or  of 
Chirke's  eolunm  may  Irt/  slightly  modified, 

71ie  sclerotie  areas  differ  from  the  *legenerate<l  ji4atif>ns  of  a  tabetic 
cord  in  presenting  hypeitrtiphied  axes-eylinderS|  many  spider-eel Is^  and 
notable  changes  in  tlie  bhMKl-vessels.  The  alteration  in  the  nervous 
tissue  is  als<j  pro|)ortionate  to  the  vascular  lesions  and  most  intense  in 
their  neighborh<HML  Oeeasionally  a  ehn>nie  meningitis  is  present. 
Cranial  nuclear  involvement  ha??  been  llmnd  in  some  easrs. 

To  sum  up,  the  lesion  is  of  a  myelitic  character  rather  than  that  of 
a  pure  parenchvmatous  Wallerian  degeneration.     It  affects  the  posterior 
2B 
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columns  from  the  lower  dorsal  area  upward  and  the  lateral  tracts  from 
the  cervical  region  downward  in  increasing  intensity,  precisely  as  do 
secondary  degenerations.  The  lesion  is  indiscriminate  in  localization 
and  bears  a  close  relation  to  the  arterial  supply  of  the  part. 

Symptoms. — ^The  symptoms  of  the  combined  scleroses  are  those 
of  8pa8tic  paraplegia  and  locomotor  ataxia  variously  combined  and 
associated.  One  case  shows  a  preponderance  of  ataxia,  another  of  spas- 
ticity, depending  uix)n  the  distribution  and  intensity  of  the  lesion  in 
the  posterior  or  lateral  columns  and  upon  its  vertical  extent  Lesions 
of  these  tracts  give  us,  on  the  part  of  the  posterior  columns,  incoordi- 
nation, an  ataxic  gait,  Romberg's  sign,  diminished  or  lost  reflexes,  lan- 
cinating imins,  anesthesias  and  paresthesias,  ocular  symptoms,  vesical  and 
genital  derangements,  etc.  Related  to  the  lesion  of  the  lateral  tracts 
we  have  exaggeration  of  tendon  reflexes,  foot-clonus,  motor  enfeeble- 
ment,  cramps,  spasms,  and  the  spastic  gait  By  their  association  in 
posterolateral  sclerosis  we  usually  find  ataxia  and  spastic  weakness, 
with  increased  tendon  reflexes,  well  marked  in  the  lower  limbs,  less  pro- 
nounced in  the  upper  extremities,  and  cranial-nerve  symptoms  are  sel- 
dom entirely  absent. 

The  omd  of  the  disease,  when  not  due  to  a  difliise  myelitis  of  more 
or  less  acute  character,  is  insidious.  One  of  the  earliest  complaints  is 
that  of  becoming  readily  tire<l  in  walking,  the  legs  feeling  heavy  and  weak. 
Some  ataxia  soon  presents  itself,  as  is  shown  by  the  unstable  station  with 
closed  eyes,  or  difficulty  in  turning  or  walking  under  the  same  condi- 
tion. The  knee-jerks  will  l)e  found  increased  in  activity  and  amplitude. 
The  cutaneoiLH  reflexes  may  Ikj  increase<l  or  diminished.  The  cremaster 
is  usually  inactive.  Muscular  weakness  can  be  easily  detected.  The 
muscles  do  not  lose  their  contours  and  are  often  firm  to  the  touch,  but 
are  incapable  of  strong  contraction.  The  ataxia  increases ;  the  gait  be- 
comes very  uncertain,  with  a  tendency  to  sprawling,  and  at  the  same 
time  it  is  spastic,  so  that  the  feet  are  not  readily  brought  forward,  and 
they  may  be  shaken  I  clonus^  which  is  often  easily  developed  in  the 
calf  and  rectus  femori  muscles.  Some  ve^fical  loeaktiess  is  very  com- 
monly encountered,  and  loss  of  sexual  apjK^tite  is  frequent,  though  erec- 
tions and  even  painful  priapism  may  annoy  the  patient 

t^nsory  syinpUmis  are  much  less  common,  and  when  present  are  ex- 
tremely slight  as  compared  with  tabes.  Instead  of  lightning  pains  we 
find  dnll  (wlirsy  usually  in  the  thighs  and  small  of  the  back  and  over  the 
sacrum.  ParesUuiie  semaiuym  are  not  uncommon,  but  actual  anesthesia 
or  any  considerabh;  blunting  of  tactile  sensation  is  very  rare.  The 
girdle  pain  is  (Kx^asionally  j)resont.  Visceral  crises  are  not  common,  and 
are  not  severe  when  they  do  occur.  Rectal  and  vesical  tenesmus  and 
painful  cramps  in  the  legs  at  night  are  sometimes  the  source  of  much 
complaint,  and  the  corresponding  spfuiwiers  may  be  impaired  in  excep- 
tional cases.  There  is  often  inability  to  satisfactorily  empty  the  bladder 
and  bowels.     Urinary  rdention  may  then  lead  to  cystitis. 

The  upper  extnjmities  almost  invariably  show  an  exaggeration  of  the 
tendon  reflexes,  and  some  rigidity  and  weakness  is  not  infrequent.  An 
exaggerated  jait>-jerk  may  be  easily  demonstrated  in  most  instances. 
Tremulous  twitchings  in  the  tongue  and  face  are  not  rare,  and  speech 
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may  be  thickened  slightly,  e\'en  in  the  cases  not  associated  with  paretic 
dementia.  PvpUiary  sjpnfdfmiH  are  not  unooniinon,  hut  tlie  li^ht-rtflex 
is  rarely  lost  when  aeeoninnMlative  rcmtniction  iktsisLs*  IntMpialities 
of  the  pupils,  ir retell lurities  of  out li lie,  and  shiggi?- linens  of  ni*»tility  to 
various  stimuli  are  freqovmly  noto<l.  The  mental  sinfe  is  onliuarily 
normal,  but  t!iere  may  be  some  h»ss  of  memtJiy,  (let>eudentj  muinly,  on 
lack  of  eonei^ntnition  and  attention,  l^rolouged  mental  application  is 
usually  imiKKssihle.     In  short,  it  is  a  neiir^isthenie  state. 

As  the  disease  progresses  the  paresis  in  the  legs  and  tlie  spasticity 
iDcrease.  The  static  ataxia  is  also  fxag^^erattn:!  netually  and  also  l)y  the 
increased  weakness.  Fiurdly,  tlie  pitient  is  nnahle  to  walk  and  the 
spastic  ataxia  becomes  marktxl  in  the  arms.  The  paraple«:ic  state  is 
thus  induce*!,  hut  sensory  disturbance,  as  a  nde,  is  insij^Tiilicant  to  the 
last. 

Course. — ^While  the  dis4\ase  is  pro/^remlve  it  is  much  less  rapid  in  its 
ei>urse  tJian  tabt's^  and  the  great  majority  of  eases  never  hceomc  entirely 
unable  to  walk.  Of  itself  it  rarely  causes  death.  Bedsores,  cystitis, 
and  kidney  disease  are  the  chief  ilanp:ers.  Tntercorreot  atfi/etions  ueees- 
sarily  lind  victims  in  these  devitalized  subjects.  The  cases  that  cf>m- 
menec  tis  tal>es  or  as  myelitis  present  features  refrrable  to  their  origin. 
Early  loss  of  knee-jerks,  the  presence  of  girdle  jjains,  anesthesias, 
anal«^sias,  or  joint-lesions  with  spastic  features  in  the  upjxT  spinal 
levels  are  probably  doe  to  myelitic  extension  from  a  j>osterior  s(*lert>sis* 
Those  presetitiut^  rapitl  onset  and  ginlh-  traturrs  anrl  ItM-alizeil  atropines 
are  usually  attnliutable  to  ditiuse  mvelitis. 

Diagnosis* — The  diagnosis  of  progrei^sive  sjmstic  atiixia,  w  hich  is 
the  lifst  des(*riptive  name  tor  this  ^^ymptom  group,  depends  upon  the 
muscular  weakness,  the  ataxia,  tlie  sjiasticity,  and  the  progressivi-ness  of 
the  disease.  In  early  stag«?s  when  tlie  ataxia  is  pruuuuent  it  is  nsnally 
mistaken  for  tnttr^y  but  the  nmscular  weakness,  tlie  increases  1  reflexes, 
the  insignificant  sensory  disturlmnce,  the  absei*'*e  of  girtlle  pains,  and 
viisceral  crises  sh*juld  at  once  differentiate  it.  Uiter  stages  M'hen  the 

jMiraplegic  featnrc^s  are  prtvminrnt  tlu-  ataxia  is  *  :i<t  in  the  motor  extinc- 
tion, but  a  histor\^  of  it  can  usnallv  \w  obtaimxh  (Jross  or  forui  /mon^ 
are  now  sometimes  thought  of.  The  senst>ry  integrity  and  the  presence 
of  svmptoms  in  tlie  arms  ami  in  the  cranial  nerves  shuuhl  serve  to 
exclude  sueli  limited  lesions.  The  Jamlhf  nftixifn^  presi'nt  a  somewhat 
l^ilnilar  symptomatology,  and  the  conl-lrsiun  has  alxint  the  same  distrihn- 
tiuu.  The  familial  imtures,  the  riysttignuis  ami  articuliU  <hstnrbanee, 
it£  occurrence  ui  early  life,  and  in  tlie  lype  of  Frit^lreieh  the  absent 
patellar  reflex,  should  make  the  diagn«»sis  ]>hiin.  <  hrMiar  tumor  can 
induce  atiixia,  increased  kner-jerks,  and  weakness  in  tlie  legs,  lait  also 
usiUally  luis  voinittiig,  <M*eipital  pain,  elKiked  flis<\  and  retnieted  lira<l,  anel 
may  have  foret/il  attitudes  or  movements  to  distinguish  it. 

Prognosis. — The  sli>wly  pmgressive  tendency  of  the*  tlisease  has 
been  sutKciently  insiste<l  upc»n.  8tatioiiar}'  periods,  or  those  eomjmni- 
tively  so,  are  verv  coiumon,  and  even  impn^vena  nt  in  the  individual 
features  of  some  easels  are  not  iufivtpient,  Comjilete  relief,  in  the  nature 
of  things,  is  an  im|M>ssibility,  and  the  onwart!  eonrse  of  the  {Miretic  and 
spastic  features  is  taken  up  s^Hincr  or  later.     Mental   disturbance,  while 
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uncommon,  may  appear  and  paretic  dementia  ensue.  Every  caae  is  to 
be  judgeil  by  itself.  The  rapidity  or  slowness  of  development  in  the 
early  years  of  the  malady  is  likely  to  mark  it  throughout.  As  already 
indicated,  only  a  small  portion  of  the  cases  reach  absolute  helplessness. 
Treatment. — ^The  treatment  of  a  case  of  progressive  spastic  ataxia 
will  l)c  modified  by  its  varietj'  and  origin.  When  secondary  to  tabes, 
the  treatment  is  the  same  as  in  that  disease.  The  history  of  syphilis  is 
even  a  stronger  indication  for  antiluetic  treatment  tlian  in  tabes,  as 
syphilitic  activity  may  directly  influence  the  condition  of  the  cord  and 
be  amenable  to  proper  medication.  Counterirritation  over  the  spine, 
spinal  stretching,  and  exercises  to  reestablish  coordinate  motor  control 
are  valuable.  Thermic  baths,  and  hydrotherapy  generally,  here  find 
a  very  useful  applic4ition.  As  a  rule,  the  use  of  hot  douches,  sprays, 
and  baths  lessen  the  spasticity,  but  in  rare  cases  cold  to  the  back  has 
the  Ixjtter  effect  Massage  of  tlie  muscles  and  graduated  exercises  are 
important,  but  the  fatigue  point  should  be  carefully  estimated  and  never 
excelled.  To  this  end  the  paretic  features  are  the  guide,  and  the  sen- 
sation of  fatigue  the  criterion.  Owing  to  the  hyperexcitability  of  the 
reflexes,  massjige  sometimes  is  not  w(»ll  lM)rne.  (ieneral  measures  look- 
ing to  the  physical  health  and  the  mental  quietude  of  these  patients  add 
to  their  comfort  and  to  the  length  of  life.  The  bladder  condition  should 
receive  consttuit  watchfulness,  as  a  high  degree  of  retention  may  develop 
without  attracting  the  patient's  notice. 


CX)MBINED  CORD-LESIONS  IN  ANEMIAS  AND  CACHEXIAS. 

Nonne  was  the  first  to  demonstrate  decided  changes  of  the  spinal  cord 
in  cases  of  {KTuicious  anemia.  Somewhat  similar  clianges  in  the  retina 
were  well  known,  and  apparently  identical  degenerations  take  place  in 
the  brain.  This  observer  found  d(»generative  changes  in  the  cords  of 
Uiw  out  of  sev(^nt(»en  cases  of  jKTuicious  anemia  though  symptoms  refer- 
able to  the  cord  had  been  observcnl  in  but  two.  The  changes  are  prin- 
cipally locratcnl  in  the  white  matter  of  the  cord,  and  show  a  decided 
tendenc^y  to  mainly  affect  the  iK)sterior  half,  giving  rise  to  a  group  of 
symptoms  referable  to  the  |K)sterior  and  lateral  tracts.  In  some  in- 
stances, however,  the  anterior  jwrtion  of  the  conl  and  even  the  gray 
matter  is  iuvolvcnl.  By  experimentally  induced  anemia  in  the  brain 
and  (!()r(l  Massjiro,  Scic^iliano,  and  Soukhanoff  have  demonstrated  similar 
cellular  changes  in  aninuils.  Teichmueller,  Minnich,  Lichtheini,  in  Ger- 
many, Russell,  Batten,  Collier,  hi  Jingland,  Dana,  Putnam,  Riggs,  and 
Billings,  in  this  country,  among  many  others,  have  not  only  confirmetl 
Nonne's  findings  but  broadeniKl  the  general  field  of  degenerative  condi- 
tions secondary  to  depraved  physical  states.  The  consensus  of  opinion 
now  seems  to  be  that  th(i  cord  changes  are  due  to  a  toxic  process, 
secon<lary  to  many  seriously  debilihiting  systemic  conditions,  acting  upon 
a  nervous  system  of  deficient  attributes,  shown  either  by  a  marked 
neurotic  heredity  or  by  general  physiciil  defects.  ^  The  operation  of  the 
toxic  process  is  apparently  l)y  way  of  the  vascular  apparatus,  giving  rise 
'  Putnam  and  Taylor,  "Jour,  of  M<*nt.  and  NtTv.  Dis./*  Jan.,  1901. 
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to  heawrrhagic  or  inters^tituil  changes  resulting  in  more  t»r  less  sclerotic 

transforniation. 

WoiBeti  are  afTerted  nearly  three  times  as  freciuently  as  men. 
Symptoms  usually  appear  after  the  age  of  thirty,  most  commonly  in 
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Flcn  ]f7t  198.  And  199.— Sec  linns  froni  three  npinal  cordi»1iiowjiig  defCDerattotiM  due  to  pflmtolofU 

the  fourth  decade  of  life.  In  additirm  to  tlie  feature;^  of  the  iineinias 
and  cachexias  and  the  ri»iKlitrons  arif?inj;  i^nnw  these  states ^  there  iti  often 
a  decided  ntt^ntjil  irritaiiility,  Atnipliy  id'  the  nptit*  niTve  has  lieeii  ob- 
aerved  in  i^orne  iustancis,      Kpilepfit'orni  attacks  Imve  ocrurriKt 

The  symptoms  referaljle  tu  the  spinal  ccird  aiv  thtjse-  td*  ataxia,  s[ms- 
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ticity,  and  weakness,  variously  combined,  giving  rise,  as  a  rule,  to 
an  ataxic  paraplegia  similar  to  that  described  in  the  foregoing  section. 
Early  in  the  disonler  the  tendency  is  to  increast^d  reflexes,  which  later 
tend  to  subside  or  may  entirely  disappear  or  persist.  In  some  cases  the 
knee-jerk  is  lost  early.  Girdle  sensations  are  not  uncommon.  Pares- 
thesifle  occur  from  the  first  and  are  persistent.  Neuralgias  are  common, 
so  that  multiple  neuritis  is  oft^n  suspected.  Bed-sores,  cystitis,  and 
sphinctiTic  palsy  may  l)e  encountennl  in  terminal  states  exceptionally. 

The  duration  of  the  disorder  is  variable.  Many  cases  reach  a  pro- 
found d(»jrree  of  exhaustion  l)efore  the  cord  symptoms  develop,  in  which 
case  they  are  likely  to  rapidly  attain  a  severe  grade.  In  other  instances 
paresthesia,  increascnl  reflexes,  and  motor  wetikness  come  on  insidiously 
and  endure  for  a  number  of  years,  the  general  physical  state  being 
relatively  but  little  im}>aired.  In  a  general  way  these  cases  last  from 
one  to  five  years,  the  tendency  being  steadily  for  the  worse,  though 
slight  remissions  may  be  encountered.  In  some  instances  the  paralytic 
and  sensory  disturbance  b(»comes  rather  rapidly  greater  in  the  lower 
extremities  and  steadily  mounts  upward  like  an  ascending  myelitis  or 
may  advance  and  recede  many  times.  The  ultimate  outcome  is  almost  in- 
variably fatal,  and  the  prognosis  depends  mainly  upon  the  systemic  state. 

The  treatment  is  that  of  the  anemia  or  underlying  cachexia,  the 
secondary  toxic  conditions,  and  the  resulting  changes  in  the  cord.  The 
disabilities  arising  from  involvement  of  the  cord  have  to  be  met  by 
gymnastics,  exercises,  and  massage. 

FAMILY  ATAXIA. 

In  1861  Friedreich  reported  several  cases  of  ataxia  occurring  in  the 
children  of  one  family.  They  presentt>d,  among  many  symptoms,  the 
loss  of  the  patellar  reflex,  incoordination  of  all  four  extremities,  nys- 
tagmus, disturbance  of  articulation,  and  a  progressive  tendency  to  help- 
lessness. Similar  cases  have  since  been  rejwrted  in  every  country,  until 
hundreds  may  be  collected  from  the  literature.  In  some  instances  the 
disease  is  found  to  appear  in  several  generations,  but,  ordinarily,  it  is 
confinwl  to  a  single  family,  and  usually  ap|)ears  before  adolescence. 
To  the  symptom  group  presented  by  these  cases  the  name  of  Friedreich's 
dis('(UiCj  or  Friedreich's  ataxiuy  has  been  given. 

In  1880  Fraser  ^  n^ported  a  series  of  cases  extending  through  sev- 
eral generations,  marked  by  the  same  symptoms  as  occur  in  Friedreich's 
group,  exi^epting  that  the  reflexes  were  increased  and  ankle-clonus  some- 
times present.  Noime,  in  1891,  reporte<l  a  similar  family,  and  clearly 
pointed  out  the  features  in  which  the  ctisi^  falling  under  his  observation 
difl'ered  from  the  Friedreii^h  variety,  and  especially  the  fact  that  they 
developed  later  in  life, — nain(»ly,  during  or  after  adolescence, — and  tliat 
they  frecjuently  showed  visual  defects  and  optic  atrophy.  Early  exam- 
inations of  Fri(Mlreich's  form  discovered  spinal  sclerosis,  embracing  tlie 
posterolateral  area  throughout  the  conly  and  a  cord  of  diminutive  size 
in  some  instances.  To  this,  in  some  cases,  is  added  an  undersized  cere- 
bellum and  cranial-nerve  lesions.     In  one  of  Nonne's  cases  only  an  ex- 

1  *' Glasgow  Me<l.  Jour.,»'  1880. 
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treme  smallness  of  the  cerel>ellum  and  t^rd  was  found-  SwHalski  ^ 
repf*rtj5  a  t^ji^e  ^^luiwing  diniiiiutive  proportions  in  conl  and  ciTelx  llnni, 
de«jeno rations  c»f  (rot Ts  <y^)lunins,  thf  direct  coreUellar  tract,  Gowers'  triict 
and  some  atropliy  of  the  anterior  horn  cells.  The  cerebellum  showed 
a  dimini?ihed  number  of  c(m volutions,  i-^epa rated  by  det*p  fis'^ures,  and  a 
paucity  of  white  substan(*e,  A  faniily  very  similar  in  those  of  Fraser 
and  Nonne  was  reporteil  l>y  Sanger  Brown,'-  and  ^iutopsy  on  tiireeof  his 
cases  showed  no  gross  cerebellar  defeat.  ^  Tru usit ion  eases  *  are  being 
observed  that  furnish  every  intermediate  variety  tietween  the  spinal 
cases  on  t!\e  one  hantl  and  the  eerel>ellar  rases  on  the  other.  For  the 
latter  group  Marie  has  usetl  the  descriptive  designation  psvudoalaxw  cere- 
bell^ust,  and  herediiury  ccnbellar  utajria.  Senator^  sees  in  Friedreich's 
ataxia  only  the  manifestations  of  teratological  cereliellar  and  spinal  defect. 
In  the  caisea  of  Nonne  and  others  marked  by  cerebellar  atrophy,  or, 
more  probably^  cerebellar  agenesis,  the  same  origin  is  apparent,  and  the 
variety  of  clinical  cases  and  anatomical  findings  ^eems  t<>  <lepend  upim 
the  location  of  the  principal  defect,  Gordon  Holmes  in  a  careful  review 
of  the  subject,^  biising  his  groups  upon  defmite  and  carefully  investigated 
cases  which  have  l>een  proi>erly  examined  post  mortem,  suggests  the 
followi  ng  classi heat  ion :  ( 1 )  Primary  parcnc  hjmatous  c  legenerat  ion  of  t  he 
cerel>ellum.  (2)  01ivo-pontt>€erel)ellar  atrophy.  (3)  Degeneration  of 
the  spi no-cere tei I ar  tractSi  the  cereliellum  being  normal  or  small  only. 
(4)  Congenital  smallness  of  the  central  nen'ous  system  with  cerebellar 
symptoms.  The  familial  and  hereditary  features  of  these  cases  at  once 
declare  their  embrj'onic  character  and  origin.  The  portions  of  the  cord 
that  undergo  sclerotic  changes  are  precisely  those  which  are  last  to  develop 
and  become  myehnated,  only  reaching  completion  at  the  end  of  the  ninth 
or  in  the  tenth  month. 

Etiology<-^The  most  imi>ortatit  etiological  icatnre  of  the  family 
ataxias  is  their  cmluyolugind  naltrre.  Why  a  ni(*ther  siiotdd  give  Inrth  to 
sevcml  children  witli  dcl'ective  nervous  structurus  or  other  terat^flugical 
defects  it  is  inij»ossible  to  say,  tliough  plithisis  and  other  exhausting 
isaehexiie  have  juvsi'nted  in  sotne  of  thes*!:  parents.  As  is  conmion  in 
familial  nervous  diseases,  there  is  a  tendency  to  a  preponderance  of 
male^,  and  the  transmission  is  usually  !iy  the  temale  line.  Both  of 
these  points  are  illustrated  in  the  genealf>gi(*al  diagram  of  Brown's  eases 
(Fig.  200).  In  a  given  family  there  is  frcfpiently  noted  a  tendency  for 
the  tlisease  U>  be  manifest  at  a  profjressively  Ciirlier  age  in  successive 
children.  The  sy mptt>ms  are  likely  t*)  appear  at  the  tit  velcjpmental 
j^eriods  of  life  In  some  tiases  they  are  eongenitally  evident  ;  in  others 
the  first  or  second  deniition,  the  ages  of  puberty,  ailoli^scenec,  and  com* 
plete  adult  sexual  ditirrentiation  and  reprixluctive  ability  seem  t*i  make 
demands  that  the  defective  neural  apjiaratus  can  not  meet,  and  there- 
after ret rog Hides.  In  exceptional  eiises  the  di^ease  apprars  late  in  life. 
Frie<Ireielr  s  type  usually  occurs  before  the  age  of  fourteen  ;  hereditiiry 
oerebellar  ataxia,  or  Marie's  form,  after  pulH\'^cenee.  In  niany  cases, 
esptH.*ially  in  children,  and,  therefore,  usually  in  Frunlreich's  variety,  the 
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occurrence  of  an  infectious  fever  appears  to  precipitate  the  symptoms 
of  the  disease.  In  these  cases,  too,  the  conl-lesions  correspond  to  those 
of  the  combined  scleroses  and  occupy  the  posterior  arterial  field  of  the 
cord's  cross-section.  The  embryonic^  vulnerability  of  this  portion  of  the 
cord  may  serve  to  locate  the  lesions  in  these  instances  in  the  lower  levels 
through  the  intermeiliary  of  the  vascular  supply  and  the  action  of  toxic 
factors. 

Morbid  Anatomy. — ^The  morbid  anatomy  of  these  family  ataxias 
varies  as  the  case  corresjwnds  to  the  spinal  or  the  cerebellar  type.  The 
cases  that  conform  strictly  to  Frledreieli^ h  syndrome  show  a  poderoUiieral 
sclerosis  analogous  in  distribution  to  that  of  progressive  spastic  ataxia. 
There  is  a  decidiKl  sclerosis  of  the  columns  of  GoU  and  Burdock,  with 
shrinking  of  the  cord  in  this  region  throughout  its  entire  length.  There 
is  sclerosis  of  the  crossed  jiiframidal  fracty  of  Gower^  trady  of  the  direct 
cervbellar  tnwty  of  Limaiu^i^s  trady  and  frequently  atrophy  of  the  cells  of 
Clarke's  column.  The  posterior  horn  and  its  cells  are  shrunken  and  in 
rare  «ises  the  anterior  cornual  cells  are  degenerated.  Marie  insists  that 
the  changes  in  the  pyramidal  tract  are  confined  to  the  fibers  related  to  the 
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Fig.  200.— P'anilly  troe  of  heroditnry  ntaxia,  roported  by  Dr.  Sanger  Brown.  Explanation  of 
diagniiii :  Shaded  incloNurofl  indicate  hereditary  ataxia.  Squares  indicate  nialeo;  circles  feniales.  The 
niiiiilK.'rN  to  the  left  refer  to  the  ca^eH  in  Drowti'M  paper ;  the  finit  number  to  the  right,  the  age  at  death 
or  the  present  age.    f  indicates  deceased.    The  la^t  number  indicates  tlie  age  at  onset 

direct  cerebellar  tracts  and  Gowers'  tracts,  and  do  not  directly  affect  the 
upper  motor  neurons.  The  portions  of  the  cord  that  last  develop  are 
thus  affected  by  the  retrogressive  changes  of  the  malady.  As  a  rule, 
the  cffrd  is  undersized  and  may  present  only  two-thirds  of  its  usual 
thickness.  In  a  few  cases,  notably  that  of  Menzel,  the  medulla  and 
cerebellum  were  also  reiluccd  in  size  and  degeneration  has  been  traced 
into  the  cerebrum.     The  posterior  roots  and  ganglia  are  usually  normal. 
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Rennie^*  however,  found  degeneration  of  posterior  root-fiijens,  and  pos- 
terior root-zones.  The  (Taniiil  nerves  are  generally  i?pared  in  tlie  spinal 
variety,  but  the  hypoglos^iis  and  optie  ner%es  liuve  been  found  diseased- 
The  cirebelkir  form,  in  the  few  eases  on  record,  has  presented  atrophy 
of  the  cereljelhim,  iis  in  Fraser's  rase,  in  one  of  Nonne's,  in  !*>witalski's, 
and  in  Holniei>'  ca^se,-  This  is  absent  in  Brown  \s  cases,  but  the  o  ere  be  liar 
tracts  in  the  cord  were  involvecL  This  cerebellar  atrophy  is  said  not  to  l>e 
sclerotic.  The  gray  substance  is  abnurnially  thin,  Purkinje*s  cells  are  few 
in  nyml>er  and  undersizeil,  the  white  matter  is  less  voluminous  than  usual, 
and  the  weiglit  of  the  or^iin  is  reduced  a  third  or  a  half.  The  coril  in  these 
cases  of  Marie's  type  is  uiidersi/ed,  l)ut  shows  no  sclerotic  degenerations. 
There  appears  to  tie  a  pure  genetic  |x>verty  of  fibers,  or  else  they  have 
tiisappeared,  leaving  no  trace.  In  Brown's  cases,  as  reported  by  Meyer 
and  later  by  Barker,^  there  was  dej^eneration  in  tlie  dorsolateral  cere- 


Fig.  201.— t>Qififtl  cord-seotfon  In  FrtedrvIuh'^K  dK'^ea^t'.  KlK>wip}g  {liatrilmllun  aiid  reUtiTO  lutemitj  of 

MlerotJc  chatigts  (Mariej. 

liellar  tnivt  and  degeneration  in  tlie  gnxy  and  white  matter  of  the  coni, 
miHlullu,  and  cerebellum.     Optic  atrophy  is  not  iufVeqiient. 

Symptoms* — ^Tlie  tm^or  si/tnptom.^  niv  the  most  prfjm incut.  They 
conunciice  with  chunsincss,  especial ly  in  walking.  The  child  stumbles 
over  ever)*  trifle  and  lieccimes  more  aiHl  more  unsteady  on  its  teet. 
Ijater  the  ^(7a/^  is  staggering  and  clruokeii  in  its  uncertainty,  Ataj^m 
marks  every  movement  ami  |>ositiou,  but  there  is  no  rigidity  even  in 
the  «iS4»s  present ing  increased  rctiexes.  All  movements  are  clearly 
intentional,  though  clumsily  executed,  and  have  for  their  purpose  to 
maintaiD  the  iiis^'cure  equilibrium.  In  dandinfj  the  iMKly  is  ctmstantly 
swaying,  and  .shuffling  steps  in  various  directions  arc  frequently  taken 
to  maintjiin  the  balance.  With  cIoschI  eyes  the  difficulties  tif  the  statiiin 
ami  gait  are  not  notalily  in<Tease<i,  and  tlicre  is  jinietically  no  loss  of 
the  mn^mkir  Hennt\  only  an  ataxic  inc(Kmlination  in  executing  move- 
mentSp  Frequently  coarse,  rhythmic,  ireinhUwj  or  jrrk}i  movemenfs  are 
made  on  attempts  to  use  the  extremities^  and  at  rest  of>cn  a  finger 
or  the  wrist,  shoulder,  cIlMm\  head,  or  lower  extremity  is  moved  or 
twitehcil  in  a  sjKismiMlic  manner.  Sui^h  m<tvcmcuts  are  f'retpiently  seen 
in  the  face,  (^iK'cially  whi-n  the  patirnt  begins  to  talk  or  when  some  emo- 
tional expression  is  calletl  ouU     OttliiMirily,  complete  support  of  the  part 

1  ''  Br.  Med.  Jonr.,'^  July  15,  1^*93,  a  <*  Brain, '^  1907,  No.  ItJO. 
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or  its  complete  rest  causes  them  to  cease.  The  head,  in  a  similar  way, 
nods  in  one  direction  or  another,  and  may,  in  late  cases,  roll  around  on 
the  shoulders  as  if  articulated  with  ball  and  socket  As  the  patient 
sits,  the  body  may  also  sway  about  alwve  the  hips.  An  examination 
of  the  iiiuHCuUir  dreru/tli  finds  it  but  slightly  reduced,  and  clearly  indicates 
^lat  there  is  no  serious  paralytic  state  present.  The  muscles  do  not 
waste  except  in  cases  of  long  standing,  and  then  only  rarely  and  mainly 
about  the  shoulders  and  hands. 

The  Hensory  Ri/mptoms  are  objectively  and  subjectively  very  slight  or 
entirely  wanting.  A  few  cases  have  pains  or  even  darting  |>ains  in  the 
early  stages.  The  prc»sence  of  anesthesia  or  analgesia  should  raise  a  sus- 
picion of  hysteria.     The  muscular  Ht»ns(»  is  practically  perfect 

The  superficial  reflexes  are  not  disturbed.  In  cases  of  the  Friedreich 
type  the  deep  reflexes  are  diminished  or  abolished  and  the  knee-jerk 
usually  disappears  very  early.  In  Marie's  form  the  deep  reflexes  are 
exaggerated  and  foot-  and  rectus-clonus  are  commonly  encountered. 
The  Hphbwiers  are  unaffected. 

The  face  presents  an  appearance  of  hebetude  that  deepens  as  the 
disease  advances  and  in  some  instances  first  calls  attention  to  its  inva- 
si(m.  The  features  droop  in  a  mask-like  blankness  of  expression, 
often  intensified  by  a  half-open  mouth.  In  emotional  expression 
the  ataxic    unbalance   appears,   resulting    in   contortions,  or,  at  least, 


1 
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Fig.  202.— Apathetic  facies  in  Friedreich's  ataxia.    1,  O.  F.,  eight  years  old,  affbcted  one  year;  2,  F.  F., 
(teveuiueu  years  old,  atfectud  three  years ;  3,  li.  F..  twenty  years  old,  affected  five  years. 

exaggerations  of  facial  movements.  There  is  usually  well-marked 
nysUujmm,  The  oscillations  of  the  globe,  however,  tend  to  cease  if  the 
eye  is  allowed  to  remain  at  rest,  and  vary  in  amplitude  and  are  increased 
by  effort,  like  all  the  other  manifestations  of  inco(*)rdinate  muscular 
balance.  It  is  oft;en  necessary  to  direct  the  eyes  widely  from  the  direct 
line  of  forward  vision  to  develop  the  nystagmic  jerking.  This  can 
usually  be  accomplished  by  having  the  i>atient  fix  his  eyes  upon  an 
object  in  an  outward  and  upwanl  direction.  Palsies  of  the  (KUilar 
muscles  are  extremely  rare.  Joffroy  has  published  one  case,  and  another 
is  illustrated  here.  In  Friedreich's  form  optk  atrophy  is  a  rare  excep- 
tion. Small  *  reports  three  out  of  four  cases  in  one  family  showing 
some  degree  of  it  In  Marie's  form,  on  the  other  hand,  it  is  a  com- 
mon finding,  and  changes  in  the  visual  acuity  and  in  the  form-  and  color- 
»  *'  Med.  Htwixl,"  N.  Y.,  July  20,  1895. 
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fields  are  frequently  encountered.    The  pupillary  reflex  is  usually  normal 
in  Friedreich's  form,  but  may  be  affected  in  Marie's  group. 

The  speech  is  ataxic,  if  the  expression  may  be  used.  Modulation 
of  the  voice  and  prompt  enunciation  are  defeated  by  the  tardy  and  inco- 
ordinate action  of  the  muscular  apparatus.  It  reminds  one  of  the  gait ; 
some  wonls  come  quickly,  others  slowly,  and  the  voice  tones  change 
suddenly  and  irregularly  in  pitch  or  other  qualities,  though  tend- 
ing to  a  monotone.  The  intelligence  of  these  patients  is 
not  much  impaired  in  the  early  years  of  their  malady , 
and  is  often  belied  by  their  apathetic  and  empty  faces, 
but  in  the  later  stages  of  the  disease  the  mind  Ls  frequently 
sluggish  or  shows  some  retardation  of  development.  In 
Friedreich's  form  physical  development  is  also  frequently 
retarded  if  the  disease  manifests  itself  before  puberty, 
and   sexual    functions    are    correspondingly    bat  k ward. 

Trophic  and  vasomotor  defects  are  very  rarely 
encountered,  or  are  entirely  lacking  except  a 
peculiar  conformation  of  the  feet  and  a  slight  verte- 
bral scoliosis  that  are 'frequent  in  Friedreich's 
form.  The  dub-foot  consists  of  an  exagger 
ation  of  the  plantar  arch  which  shortens 
the  foot  notably  and  causes  the  toes  to 
assume  the  ''hammer"  position,  extended 
at  the  first  and  flexed  at  the  other 
phalanges.  This  is  particularly  marked  in 
the  big  toe,  which  usually  is  first  affected 
and  is  sometimes  the  first  symptom  of  the  disease  detected  by  rela- 
tives conversant  with  its  forms.  The  deformity  is  increased  when  the 
foot  is  extended  upon  the  leg,  and  if  slightly  marked,  may  disappear 
when  the  patient  is  standing.  A  similar  deformity  of  the  foot  is  also 
encountered  in  some  of  the  family  and  sporadic  cases  of  progressive 
muscular  atrophy.  The  scoliosis  appears  in  most  of  the  well-developed 
cases  of  Friedreich's  form,  and  occupies  the  dorsal  and  lumbar  spine. 
It  is  usually  slight 

Varieties. — The  two  major  varieties  making  up  the  group  of  family 
ataxias  have  been  indicated  throughout  the  preceding  pages,  and  there 
are  many  authoritative  writers  who  r^ard  them  as  distinct  entities. 
Their  principal  differences  are  contained  in  the  following  table.  The 
cerebellar  features  clinically  predominate  in  both  and  autopsies  are  yet 
too  few  to  justifS'  their  complete  separation,  especially  as  all  inter- 
mediate varieties  are  being  reported  : 


Fig.  203.— Clubbed  foot  of  Fried- 
reich's liitM.'flhe,  shoiring  shortened  arch 
and  retracted  great  toe. 


Friedreich's  Form. 

Hereditary  spinal  ataxia  appears  usu- 
ally before  puberty. 

Choreic  movements  in  upper  extremi- 
ties and  oscillations  in  head  and  trunk 
frequent 

Optic  atrophy  and  amblyopia  very  ex- 
ceptional. 

Tendon  reflexes  diminished  or  absent. 

Club-foot  and  scoliosis  common. 


Marie's  Form. 

Hereditary    cerebellar   ataxia    appears 

usually  after  pul)erty. 
Very  common  and  pronounced. 


Common. 

Increased,  foot-clonus  frequent 
Exceptional. 
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Course.— The  first  symptoms  to  attract  attention,  unless  the  case  is 
congenital,  are  the  difficiiltios  in  walking.  Sometimes  certain  families, 
who  have  learned  to  know  the  symptoms  from  the  number  of  cases 
among  them,  recognize,  by  the  faeies  or  the  scolionis  or  the  club-foot  and 
cramped  toes,  that  another  member  has  been  added  to  the  list.  In  the 
course  of  three  to  four  years  the  ataxia  in  all  four  extremities  is  well 
markiHl.  It  advances  and  augments  and  in  another  similar  period  takes 
the  imtient  off  his  fi»et  and  renders  him  practically  helpless.  In  this 
state  he  may  live  ten  to  twenty  years  and  finally  die  from  intercurrent 
disease.  While  the  course  of  the  disease  is  commonly  steadily  pro- 
gressive, long  remissions  may  occur  and  sudden  aggravations  take  place, 
but  death  does  not  result  directly  from  the  disorder. 

Diagnosis. — The  diagnosis  of  a  case  of  family  ataxia  is  almost  self- 
evident  if  numerous  members  of  the  same  or  succeeding  generations  are 
affected,  but  in  certain  instances  no  such  collateral  cases  exist  The 
differential  diagnosis  must  then  be  made  from  tabes,  chorea,  and  insular 
sclerosis.  In  tabes  the  gait  lacks  tlie  cerebellar  quality.  Posterior 
sclerosis  also  presents  visceral  crises,  lightning  {mins,  vesical  weakness, 
sensory  disturbances,  and  pupillary  symptoms.  It  is  a  disease  of  full 
adult  life,  has  commonly  a  syphilitic  history,  and  nystagmus  is  extremelv 
uneomuKm  in  it.  The  cases  of  family  ataxia  occurring  late  in  life 
usually  present  increased  reflexes. 

From  chorea^  for  which  it  is  frequently  mistaken,  es|>ecially  in  chil- 
dren, family  ataxia  may  be  distinguished  by  the  major  affection  of  the 
upper  extremities  in  Sydenliam's  disease,  its  rather  abrupt  onset,  and 
the  absence  of  nystagmus,  scoliosis,  club-foot,  and  persistent  abnormal- 
ities of  the  tendon  reflexes.  Huntingdon's  family  chorea  of  adult  life 
has  its  mental  features  and  forced  attitudes  and  movements,  which  are 
greatly  in  excess  of  anything  seen  in  the  family  ataxias. 

Insvdar  sclerosis  presents  the  closest  resemblance  to  family  ataxia, 
especially  Marie's  form ;  and  as  it  also  may  affect  several  members  of 
the  same  family,  the  differentiation  may  be  most  difficult,  if  not  impos- 
sible. We  must  recall  its  distinctive  intention  tremor,  its  lack  of  static 
instability,  its  scanning  stiiccato  s|)eech,  its  sjmstic  features  and  gait 

Prognosis. — The  outlook  in  these  family  ataxias  is  always  gloomy. 
Aside  from  the  helplessness  there  is  no  suffering,  and,  as  a  rule,  they 
bear  their  lot  with  an  apathetic  good  nature. 

Treatment. — The  management  of  these  cases  does  not  promise 
much  improvement.  Some  have  thought  that  spinal  stretching  and 
electricity  improve<l  the  ineoimli nation.  Carefully  planned  exercises 
may,  perhaps,  assist  in  the  same  direction. 

HEREDITARY  SPASTIC  PARAPLEGIA. 

Commencing  with  Striimpell,  groups  of  cases  have  been  recorded  by 
Bernhardt,  Philips,  South,  Newmark,^  Achanl  and  Fresson,^  Bayley,^ 
and  others,  which  present  pure  spasticity  and  familial  traits.  Bayley 
traced  the  disease  thn)ugh  five  genemtions,  the  individuals  affected 
showing  marked  similarity  in  all   respects.      In   his  series   it   seemed 

>  **  Med.  News,"  Feb,  16.  1897.         *  **Gaz.  helxlom.  de  Med.  etde  Chir.,"  Dec.,  1896. 
»  **  Jour.  Nerv.  and  Ment.  I)iH.,'»  Nov.,  1897. 
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that  the  disease  once  escaped  did  not  reappear  in  the  descendants. 
Spiller^  reports  a  family  showing  the  disease  in  eight  generations. 

The  spastic  condition  may  appear  at  any  age  from  the  first  (Achard 
and  Fresson)  to  the  fifty-sixth  year  (Strumpell)  and  very  commonly 
is  preceded  by  some  infectious  disease,  as  typhoid,  measles,  etc.  There 
is  paresis  only  in  the  terminal  stages  and  no  ataxia.  The  muscular 
hypertonus  and  increased  reflexes  are  alone  noted.  Sensory  and  sphinc- 
teric  difficulties  are  absent  and  cerebral  filatures  are  insignificant,  or  only 
such  as  are  attributable  to  defects  in  the  intracerebral  portion  of  the 
motor  pathway.  The  leg  rigidity  may,  however,  render  the  gait  mark- 
edly spastic  and  walking  finally  impossible. 

The  symptoms  are  referable  to  the  pyramidal  tracts  which,  with 
the  columns  of  Goll  and  the  direct  cerebellar  tracts,  were  found  degen- 
erated by  Strumpell.  Erb,^  who  called  it  a  primary  spastic  paraplegia, 
has  collected  ten  postmortem  reports  showing  the  sclerosis  to  be  mainly 
confined  to  the  lateral  portions  of  the  cord  and  principally  to  the  crossed 
p}Tamidal  tract.  Jendrassek  ^  believes  that  the  process  may  begin 
in  the  brain,  bulb,  or  cord,  and  is  introgressive  in  nature.  From  the 
familial  feature  of  these  cases  it  is  evident  that  the  basis  of  the  para- 
pl^a  is  a  teratological  defect  and  its  sometimes  late  appearance  is  no 
bar  to  such  belief. 

Treatment  promises  little,  though  massage  and  carefully  selected 
exercises  may  accomplish  something. 

The  prognosis  is  not  hopeful,  but  the  course  of  the  disease  is 
usually  very  slow  and  for  a  given  family  nearly  the  same  in  all  the 
affected  members. 


SCLEROSIS  OF  THE  CORD  DUE  TO  VEGETABLE  INTOXICANTS- 
ERGCTISM,  LATHYRISM,  PELLAGRA* 

Ergotism. — Epidemics  of  ergotism  have  arisen  in  various  localities 
of  the  Old  World,  usually  in  times  of  bad  harvest,  when  the  people 
were  reduced  to  eating  ergoted  grain.  Brain  symptoms  in  the  form  of 
mania  are  often  associated,  and  epileptoid  attacks  are  common.  The 
disease  respects  neither  age  nor  sex,  and  sometimes  animals  present  sim- 
ilar cord  symptoms.  These,  in  man,  consist  of  paresthesias,  lightning 
pains,  girdle  sensations,  analgesia,  static  instability,  and  an  ataxic  gait 
with  obliteration  of  the  patellar  reflexes.  Neither  optic  atrophy  nor 
pupillary  stasis  occurs.  In  all  recent  autoi)sies  a  sclerosis  confined  to 
the  posterior  columns,  and  conforming  closely  to  the  changes  in  tabes, 
has  been  found.  In  many  instances  the  symptoms  develop  after  the 
poisonous  food  has  been  discontinued  for  some  months.  The  tendency 
of  the  disease  is  toward  recovery  by  progressive  amelioration  during 
several  years.  In  some  instances  even  the  knee-jerk  is  restored.  The 
mortality,  however,  in  acute  cases,  is  rather  great.  (For  fuller  particu- 
lars the  reader  is  referred  to  the  article  of  Tuczek,  "  Archiv  f.  Psy- 
chiatric," Bd.  xiii,  S.  99.) 

1  "Phila.  Med.  Jour.,''  Jnne  21,  1902.  «  "  Br.  Me<i.  Jour.,"  Oct.  11,  1902. 

»  "Deut.  Anjh.  f.  klin.  Med.,"  Bd.  Iviii. 
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Lathyrism.  ^ — Epidemics  of  this  disease  in  Europe,  Africa,  and  Asia 
have  been  noted  for  centuries.  The  cases  are  marked  by  rigidity  of  the 
lower  extremities  coining  on  within  a  few  days,  and  paraplegic  symp- 
toms, with  weakness  of  the  bladder,  generally  ending  in  slow  recov- 
ery. They  coincide  with  famine  conditions,  when  the  people  eke  out 
their  subsistence  with  the  various  vetches,  such  as  Laihyrus  saiivusy  or 
cicera,  or  clymenum.  The  morbific  constituent  appears  to  be  an  alkaloid 
not  destroyed  by  ordinary  cooking.  The  symptoms  come  on  gradually 
or  sometimes  rather  abruptly,  and  a  spasmodic  paraplegia  is  developed, 
producing  the  paraplegic  state,  so  far  as  motion  and  locomotion  is  con- 
cerned. Sensation  is  not  materially  disturbed,  though  paresthesias  and 
some  blunting  of  cutaneous  sensation  are  usual.  Mental  symptoms  and 
cerebral  features,  including  involvement  of  cranial  nerves,  seem  to  be 
lacking.  The  exact  lesion  is  not  known,  but  the  symptoms  all  point  to 
disturbance  in  the  lateral  tracts,  or,  perhaps,  to  a  posterolateral  sclerosis 
with  preponderating  spasticity.  Oflen  such  cases  suggest  a  focal  lesion 
of  the  cord,  but  the  absence  of  serious  sensory  disturbance  and  the  com- 
plete recovery  that,  as  a  rule,  ensues  are  not  consistent  with  such  a  point 
of  view. 

Pellagra  ^  is  sometimes  confounded  with  ergotism.  It  has  occurred 
mainly  in  poverty-stricken  Italian  districts,  and  is  traceable  to  the  use 
of  diseased  and  fermenting  maize.  It  producers  mental  symptoms  that 
usually  call  for  asylum  treatment.  In  an  acute  form,  called  pellag- 
rous typhus,  it  may  rapidly  cause  death,  and  then  myelitis,  enteritis, 
meningitis,  and  lymphatic  adenitis  plainly  declare  the  toxemic  nature 
of  the  malady.  Many  cases  are  marked  by  a  rough,  intense,  rapidly 
extending  erythema,  usually  commencing  about  the  neck.  Belmondo 
considers  the  disease  to  be  due  to  a  specific  organism.  Lombroso 
attributes  it  to  a  fungus  in  the  maize. 

The  cord-lesions  that  are  found  consist  of  a  leptomeningitis,  often 
with  much  thickening,  and  even  with  the  formation  of  osseous  plaques. 
In  the  cord  itself  the  anterior  comual  cells  are  frequently  atrophied 
and  pigmented.  There  is  commonly  a  jwsterolateral  sclerosis.  This 
affects  the  colums  of  Goll  and  Burdach,  mainly  in  the  upper  cord-levels, 
but  spares  the  root-zone  of  the  postero-external  column.  The  crossed 
pyramidal  tract,  especially  the  lower  portion,  is  also  sharply  sclerosed, 
the  direct  cerebellar  tract  usually  escaping. 

The  spinal  symptoms  correspond.  Atiixia  is  most  marked  in  the 
upper  extremities ;  spasticity  is  pronounced  in  the  lower  limbs.  The 
iridian  reflexes  are  si>are<l,  and  cutaneous  sensibility  is  not  much  affected. 
Strangely,  in  spite  of  the  usual  clianges  in  the  anterior  comual  cells, 
muscular  atrophy  is  insignificant.  The  disease,  clinically  and  anatomi- 
cally, presents  much  resemblance  to  paretic  dementia. 

^  Brunclli,  "Trans.  Seventh  Internat.  Conj?.,"  vol.  ii,  p.  45. 
2  Tnczck,  "  Monojrnipliie  Hiir  la  Pellagre,"  1893. 


PART  YI. 

DISEASES  OF  THE  GENERAL  NERVOUS  SYSTEM 
WITH  KNOWN  ANATOMICAL  BASIS. 


Among  the  various  diseases  that  have  already  been  described,  several 
have  presented  symptoms  referable  to  the  various  portions  of  the  entire 
nervous  apparatus  and  properly  belong  to  this  section.  Thus,  in  multiple 
neuritis  all  nervous  levels  may  be  invaded.  Cerebral,  spinal,  and  nerve- 
trunk  lesions  are  all  encountered.  The  same  is  true  of  cerebrospinal 
memngitiSy  tahes,  paretic  demerUiay  bulbospinal  muscular  atrophy,  ergotism, 
lalhyrismy  peUagra,  and  polioencephahmyelUis  ;  but  for  purposes  of  com- 
parison as  well  as  contrast  it  was  thought  most  expedient  to  take  them 
up  in  the  order  chosen,  being  guided  by  the  preponderance  of  nerve- 
trunk  or  spinal-cord  features  in  each  instance.  To  those  named  we  here 
add  multiple  insular  sclerosis  and  syphilis  of  ilie  nervous  system.  With 
some  of  the  syphilitic  lesions  we  are  already  acquainted. 


CHAPTER  I. 
MULTIPLE  CEREBROSPINAL  SCLEROSIS- 

Multiple  cerebrospinal  sclerosis — multiple  sclerosis,  insular  sclerosis, 
sclerose  en  plaques,  or  disseminated  scla-osis — is  a  disease  secondary 
usually  to  some  intoxication  or  infection  often  of  a  mixed  sort.  It  is 
marked  by  numerous  islets  or  plaques  of  sclerosis  irregularly  distributed 
in  the  brain,  cord,  and  cranial  nerves.  These  are  related  to  the  blood- 
supply  of  the  part  and  probably  primarily  vascular. 

Etiology. — ^This  sclerotic  disease  is  not  very  common.  For 
instance,  Uhthoff  in  six  or  seven  years  could  only  gather  about  100 
cases  from  all  the  hospitals  and  clinics  of  Berlin.  It  affects  both  sexes 
indifferently  and  presents  a  large  preponderance  of  cases  between  the 
ages  of  twenty  and  thirty  years.  Marie  asserts  its  absolute  rarity  after 
forty,  but  cases  do  occur.  Children  are  sometimes  affected  and  it 
may  even  be  congenital.     Considerable  stress  was  formerly  laid  upon 
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heredity,  but  this  element  is  chiefly  manifest  in  a  neuropathic  tendency. 
Erb,  Oppenheim,  and  Duchenne  have  cited  examples  of  direct  succes- 
sion, and  it  has,  in  a  small  number  of  instances,  affected  several  children 
of  the  same  family.  Hervouet  has  even  seen  nine  cases  in  one  gen- 
eration. Overworhj  coldy  traumati^nn,  and  various  excesses  have  been 
accused  as  causative.  Such  relation  is  subject  to  doubt,  though  all 
these  influences  are  capable  of  aggravating  the  disease  when  once  estab- 
lished and  of  precipitating  additional  manifestations  of  its  activity. 
Hoffman,^  for  instance,  in  a  study  of  100  cases,  attributed  the  cause  to 
trauma  in  13,  but  in  one-half  of  the  cases  no  alleged  cause  could  be 
mentioned.  The  most  important  etiological  factors  are  the  infections. 
Typhoid,  pneumonia,  malaria,  measles,  scarlet  fever,  small-pox,  diph- 
theria, wh(X)ping-cough,  erysi[)elas,  dysentery,  cholera,  influenza,  and 
the  piierperium  have  been  followed  by  the  development  of  the  symp- 


Fig.  204.— Lesions  of  insular  scleroeia  in  the  Fie.  205.— Lesions  of  the  insular  tcIeroBl* 

brain  (Charcot).  in  the  pona  and  medulla  (Charcot). 

toms  of  multiple  sclerosis  witliin  a  few  weeks  or  months.^  Oppen- 
heim 2  found  tliat  in  eleven  out  of  twenty-eight  cases  treated  by  him 
the  patients  had  long  been  exposed  to  the  influence  of  lead,  copper, 
zinc,  etc.,  and  emphasizes  the  significance  of  occupations  attended  by 
such  intoxications.  Charcot,  in  one  of  his  later  lectures,  reported  a 
case  consecutive  to  cerebral  rheumatism.  Infection  may  explain  some 
of  the  family  groups  of  multiple  sclerosis  and  OpiKjnheim's  observation 
of  the  disease  in  a  mother  and  child.  From  the  numerous  and  often 
mixed  infections  noted,  it  seems  unlikely  that  we  have  to  deal  with  a 
specific  organism.  It  is  also  a  debated  question  whether  the  morbific 
microbes  act  through  their  elaborated  poisons  or  by  embolic  colonization. 
It  is,  however,  quite  definitely  settled  that  the  irritative  influence 
reaches  the  central  nervous  organs  through  the  blood-channels  and  there 

»  "Deut  Zeit.  f.  Nervenheilk.,"  I)w.,  1901.  «  Williamaon,  "  Brain,"  1896. 

»  "Berlin,  klin.  Wochens.,"  March,  1H96. 
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up  the  localized  sclerotic  processes.  Early 
sclerotic  jKitclics  tmlioiirily  show  a  centrally  diseaj^J 
blcK>d-vcs!?<-*l,  antl  thronibi  have  bt^^n  found  in  several 
instances  which  Ril>hert,^  with  Marie,  is  di.siK)t?ed  to 
attribute  to  mierubic  emboli, 

Golrischeider  ^  drehires  the  process  analogous  to 
that  of  an  acute  mvelltis  originating  throujj:h  the  va.s- 
cuhirsup|»ly,  while  Schuster  mid  Kiels(*h*t\vsky  ^  con- 
sider the  chantje  as  primarily  interstitial. 

Morbid  Anatomy* — }[arrrm:opicalfy  the  men- 
inges retain  their  normal  iippcamnee»  The  pia 
mater  is  tnnisliK^ent  and  freqnently  the  sclerotic 
patches  on  the  eercbnd  and  eoni  surfaces  can  be 
seen  throufirh  it.  Tliese  present  various  ^hvs  and 
shajx^s  and  are  usually  grayish  or  pinkish  ^n-ay  in 
color.  In  some  cases  they  may  only  aj>|»ear  after 
undergoing  the  action  of  bichromate  and  other  hai\l- 
ening  solutions.  In  tUstribution  they  rec(>guizc  no 
law.  8c*metinies  they  arc  most  fre(|uenl  on  the  sur- 
face;  sometimes  they  are  continitl  to  the  intt-nor  of 
tlie  eonl  and  bnun.  In  a  general  way  they  seem  to 
prefer  tlie  white  substance  to  the  gray  matter.  They 
are  fountl  fmm  theeen*bnd  iMuivolutions  to  the  fiium 
tcnninalc  and  in  variable  numbers  iVom  a  few  to 
several  liuudrcd.  Their  dimensitms  arc  those  of  a 
millet-seed  to  a  walnut  or  larger,  anil  they  are  often 
of  irregular,  but  almost  invariably  of  deiinite,  outline* 
Tliey  may  invade  the  cranial  nerves,  especially  the 
optic,  and  t!ie  spinal  nnits  are  not  exempt.  On  sec- 
tion, they  present  a  ix^traettHl  appeamnce  if  old,  a 
salient  aspet*t  if  recent.  Both  sorts  may  l>e  found  in 
the  same  ease. 

MicroHi'optfVf/fff  the  definite  fnitline  of  the  plaques 
is  still  maintained,  and  they  are  sharply  distiiignisheil 
from  the  surrounding  normal  tissue.  The  miffiin  has 
disapjK^arc^fl  frr^m  the  uerve-tibers  which  pass  through 
them,  l)ut  the  a.ri^-ct^fim!erH  usually  [X'rsist  and  some- 
times are  enlarged,  lu  recent  plaques  tliere  is  an 
abundance  of  t/numhr  bntUe»  thitjughont  tlie  isUt, 
but  in  older  lesions  they  are  eiinfined  to  the  peri- 
phery' of  the  plaque.  Through  and  everywhere  in 
the  i>laque  is  a  pn  J  iteration  of  the  nenroglia,  at  once 
the  evidence  antl  the  result  of  the  irritant  cause  of 
the  lesion.  Observers  are  agreet!  that  mnfiidarp 
degeiicratlom  do  not,  as  a  rule,  follow  the  deveh>|i- 
ment  of  these  sclerotic  patches.  Deprive*!  of  their 
myelin  covering,  insulation  is  probably  impaired  in 

'  Viixjhow's 

3D 


FJp.   20ti.-r)ivtnl>u- 

ule  flck'ro'i'ir'  i\\  the  cord^ 
Sec'tic>n<i  uik«'nat  varinui 
l«veU  thrcinghoul  a«  «tH 
tire  lengtli  (Cbiircot). 
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the  nerve-fibers,  and  to  this  fact  some  writers  attribute  in  part  tlie  trem- 
bling and  other  motor  disturbances  commonly  presented.  Occasionally 
myelinated  fibers  are  found  in  old  patches,  and  it  has  been  suggested 
that  they  miiy  be  due  to  a  regenerative  process.  These  particularly  occur 
in  the  pyramidal  tracts  and  in  GolPs  columns.  Po[K)ff*  insisted  that  the 
allog(Ml  neuroglial  hyperplasia  does  not  exist,  but  regards  this  appearance 
as  due  to  degeneration  products  of  the  myelin  and  axis-cylinders.  Red- 
lich,^  however,  in  a  later  study,  insists  fully  upon  the  glial  increase 
in  all  cases.  The  nerve-ct^lls  embraced  in  the  plaques  are  diminished 
in  size,  often  pigmented,  and  their  processes  are  atrophic  or  may  have 
disappeanHl. 

In  the  optic  nerve  there  is  the  same  interstitial  increase  without  division 
of  axis-cylinders,  and,  aecx)rtling  to  UhthofF,  papillitis  and  atrophy  of  the 
disc  only  occur  when  the  phupie  is  situated  immediately  behind  tlie  globe. 

The  vesneh  in  the  placjues  show  decided  changes.  The  coats  are 
thickened,  especially  the  external  tunic,  so  that  in  section  they  remain 
open  and  dilatetl.  The  perivascular  sheaths  are  also  dilated  and  at 
times  obliterated.  In  other  instances  thrombotic  occlusion  of  the  ves- 
sels has  been  observed.  One  vessel  particularly  altered  is  usually 
found  near  the  center  of  each  small  sclerotic  patch,  and  the  sclerosis 
is  most  intense  at  and  about  this  {X)int.  The  apixMirance  indicates  that 
an  early  emlH)lism  or  throml)osis  sets  up  vascuhvr  lesions  extending  to 
the  perivascular  spaces,  and  entails  irritative  sclerosis  of  the  adjacent 
neuroglia. 

A  cerbiin  number  of  cases  must  be  kept  in  mind  where  the  early 
changes  are  due  to  diffuse  myelitis  or  cerebritis,  or  both,  and  in  which 
s<»condary  degenerations  and  numerous  focalized  softenings  give  rise  to 
a  similar  clininil  picture. 

Symptoms. — Wide-spread  as  are  the  lesions  and  haphazard  as  is 
their  hwation  in  multiple  sclerosis,  the  clinical  symptom  group  of  the 
disease  is  tolerably  uniform  and  onlinarily  easily  recognizwl. 

The  motor  features  constitute  the  most  im]K)rtant  gnnip  of  symp- 
toms in  multiple  sclerosis.  The  f/ait  is  usually  disturl>ed  at  an  early 
pericxl  of  the  disease.  Sometimes  it  is  clearly  and  purely  tyxudWy  identi- 
cally the  same  as  that  presiMited  in  the  jxiniplegic  state  :  legs  rigid,  knees 
adducted,  toes  turncKl  in  and  dragging  ahmg  the  ground ;  clonus 
showing  in  the  trembling,  shaking  legs,  which  are  pulled  up  and 
a<lvan(HHl  by  swaying  movements  of  the  Ixnly  and  pelvis ;  all  re- 
flex(»s  exaggerated.  To  this  is  usually  added  more  or  less  uncer- 
t4iinty  of  equilibrium,  and  we  have  a  combination  of  cerebellar  stagger- 
ing and  s|)astic  rigidity  which  has  been  call(»d  the  cerdyeUmpamiwdic 
gait,  and  is  the  one  most  frequently  encount(»r(»d.  In  exceptional  cases 
the  gjiit  is  purely  cerchelfar  in  (piality,  without  any  rigidity,  and  with 
diminished  or  normal  reflexes.  There  is  connnonly  more  pr  less  muaculnr 
wenhaenH^  whic^h  may  rejich  a  paraph^gic  degre(»  and  defeat  all  attempts  at 
walking.    In  exceptional  instances  the  lower  extremities  are  not  affected. 

A  considerable  pr()i)ortion  of  cas(»s  prescuit  apopledifarm  atUich,  fol- 
lowed by  trmmtori/  parahiHis  at  some  jKiricHl  of  the  disease.  In  rare 
»  '*Neurolog.  CentraU)!.,"  189(>,  p.  562. 
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instances  such  an  apoplectiform  attack  is  the  initial  manifestation  of  the 
disease.^  Sometimes  both  limbs  and  the  face  on  the  same  side  are 
involved ;  sometimes  we  have  a  crossed  paralysis ;  sometimes  the  face 
escapes,  and  sometimes  the  palsy  is  paraplegic  in  distribution. 

The  upper  limbs  present  not  only  the  spastic  weakness  already 
noted  in  the  lower  extremities,  but  here  is  developed  to  its  highest  de- 
gree the  so-called  intention  tremor,  which  is  characteristic  of  the  dis- 
ease. While  at  rest  the  hands,  trunk,  and  head  are  perfectly  quiet ;  but 
once  the  patient  attempts  to  reach  any  article,  especially  if  the  movement 
be  somewhat  extensive  and  requires  precision,  the  entire  member  be- 
comes animated  with  a  coarse  trembling  which  augments  in  amplitude 
as  the  movement  continues.  Finally  the  object  is  seized  with  con- 
siderable rudeness.  The  moment  the  arm  is  again  placed  at  rest,  and 
supported  so  that  no  muscular  eflfbrt  is  expended,  the  tremor  at  once 


Fig.  207.— Handwriting  in  two  cases  of  multiple  sclerosis,  showing  irregular  intention  tremor. 

ceases.  This  tremor  shows  clearly  in  the  handwriting  of  these  patients, 
and  writing  may  finally  become  impossible.  Unlike  the  trembling  of 
paralysis  agitans,  which  is  most  pronounced  in  the  fingers  and  while  at 
rest,  the  intention  tremor  of  multiple  sclerosis  usually  arises  at  the 
roots  of  the  extremities,  and  they  are  moved  in  their  entirety  from  the 
shoulder-  or  hip-joints.  This  accounts  for  the  mide  range  of  the  tremor 
excursions,  and  perhaps  for  their  slow  rate,  which  usually  is  between 
five  and  eight  to  the  second.  The  lower  extremities  may  also  present 
this  intention  tremor  to  some  d^ree,  and  it  frequently  shows  in  the 
tnink  and  head  of  the  patient  if  without  back-support  or  head-rest 
The  movements  of  the  head  are  usually  anteroposterior  in  direction,  but 
may  also  be  somewhat  lateral  and  then  tend  to  produce  circumduction 
of  the  head  upon  the  shoulders.  Frequently  the  tremor  is  much  more 
marked  on  one  side  than  on  the  other,  and  rarely  it  is  unilateral. 

One  of  the  ordinary  tests  of  this  tremor  is  to  direct  the  patient  to 
take  a  drink  from  a  tumbler  of  water.  In  marked  cases  the  tremor 
appears  directly  the  liand  starts  toward  the  glass.  This  is  reached  in  a 
fairly  direct  line,  grasped  suddenly,  and  with  increasing  oscillations 
carried  toward  the  lips,  which  are  protruded  to  meet  it,  with  the  head 
and  body  advanceil  and  shaking.  The  motions  become  more  and  more 
vigorous,  and  finally  the  glass  is  rattled  or  dashed  against  the  teeth,  and 
the  water  not  already  spilled  may  drench  the  patient\s  face  and  clotliing. 
»  Boulogne,  "  Rev.  de  M6d,"  May,  1893. 
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Tlic  little  remaining  is  obtained  by  steadying  one  liand  with  the  other, 
and  firmly  holding  the  glass  with  the  mouth.  This  tremor  is  increased 
by  emharramng  emotions^  and  is  somewhat  proportionate  to  the  extent 
and  duration  of  the  movement  attempted. 

Sensory  features  in  multi|)le  sclerosis,  in  a  general  fashion,  may 
be  said  to  be  insignificant,  so  far  as  general  senmbUity  is  concerned. 
Occasionally  a  patient  complains  of  anomalous  sensations  of  heat  or 
cold,  formication,  fullness  in  the  limbs,  and  sometimes  of  pains  which 
may  even  be  lightning-like  in  character  or  of  the  girdling  form.  Ac- 
cording to  Freund,  the  slight  objective  sensory  changes  sometimes 
encountered  are  confined  to  the  fingers  and  toes  mainly,  and  to  the 
distal  portions  of  the  limbs.  They  consist  of  disturbance  of  touch,  of 
hyperalgesia  and  analgesia,  and  insignificant  modifications  of  thermic 
sensibility.  They  are  often  transient  and  changeable.  F.  von  Gebhardt  ^ 
claims  that  in  advanciKl  cases  certain  areas  present  permanently  dis- 
ordered sensation.  Hemianesthesia  and  other  hysterical  distributions 
of  anesthesia  sometimes  complicate  multiple  sclerosis,  as  the  diseases 
may  be,  and  often  are,  associated. 

Heariuf/f  taste y  and  tnnM  are  singly  disordered  in  rare  cases  of  multi- 
ple sclerosis,  usually  in  the  direction  of  deficit,  and  may  l)e  completely  lost. 

Disturbance  of  sighiy  on  the  other  hand,  is  frequent,  oftien  very 
marked,  and  of  great  diagnostic  value.  The  ocular  apparatus  may  be 
affected  in  any  portion  of  its  neuromuscular  make-up.  Nystagmus, 
usually  consisting  of  lateral  movements,  is  presented  by  over  half  the 
cases,  perhaps  in  seventy  per  cent.  True  nystagmus,  in  which  the  eyes 
constantly  oscillate,  occurs  about  once  out  of  five  such  cases,  the  other 
four  presenting  nystagmiform  movements  only  on  occasion,  particularly 
when  the  eyes  are  forcibly  deviated  to  the  right  or  left.  It  should 
be  sought  by  directing  the  patient's  line  of  sight  throughout  the 
entire  lateml  and  vertical  range  of  ocular  movement.  In  seventeen  per 
cent,  of  cases  Uhthoff  found  paretic  conditions  of  the  extrinsic  eye-mus- 
cles. These,  like  the  hemiplegic  features,  are  usually  transient.  They 
may  constitute  a  complete  external  ophthalmoplegia^  or  be  confined  to  any 
of  the  motor  oculi  nerves,  or  to  portions  of  the  third  cranial  pair.  They 
are,  as  a  rule,  hilateral  and  affect  the  amoeiated  movemeniSy  showing  their 
nuclear  nature.  The  nystagmus  is  of  a  similar  nature,  and  probably 
due  to  the  disturbed  muscular  balance. 

The  pupiU  may  show  miosis,  inequality,  and  diminished  reflexes  to 
both  light  and  accommodation,  but  the  Robertson  pupil  is  practically 
unknown,  and  miosis  is  usually  associated  with  an  exaggeration  of  the 
light  reflex. 

The  optic  nerve  is  very  frequently  affected  and  vision  is  often  modi- 
fied. The  papilla  may  show  optic  nmiritis  or  atrophy,  but  the  atrophy 
is  very  seldom  extreme*,  and  the  disc  usually  retains  some  color  in  a  part 
of  its  expanse.  Some  j)apillary  modification  is  found  in  over  one-half 
of  all  cases,  and  some  cases  showing  no  changes  in  the  nerve-head  still 
present  visual  defects.  Vifiion  may  be  slowly  or  rapidly  reduced  and 
blindness  may  follow,  but  the  amblyopia  is  onlinarily  transitory,  and  a 
»  **Deut.  Arch.  f.  klin.  Med./»  Bd.  Ixviii,  No.  1  u.  2. 
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oonsiLlemble  dt'p^rei*  uf  siglit  is  frw|mMitly  restor<?d.  Centnil  secitoniatii, 
irregular  or  regular  rotmrtion  fif  the  field,  dvsrhromiit^ipsiii,  jiartiriiliirly 
for  red  and  green »  may  be  variously  ermilnnetl  in  tiir  lieUl,  and  in  these 
respects  the  ocular  distiirlianees  are  nirely  symnietrical  aiul  may  be  en- 
tirely unilaterab  They  may  lie  of  iii^^idions  or  rapid  development  and 
may  l>e  early  or  late  manifestations  f*f  tlie  disease.  They  hear  a  rough 
relation  to  tlic  intensity  of  otlier  syuiptoms  and  often  increase  eorre- 
spondingly  with  them. 

Visceral  disturbances  are  insignifieaut  in  insular  selerosis.  lieetal 
and  ve.*^ieal  ineontinenee  ur  retention,  gtistrie  crises,  and  other  similar 
mauifestattons  of  orgsiuie  tlisease  of  the  eurd  are  sometinies  encounteredj 
but  are  not  severe  h\  degree  or  e<mstant  in  a|ipeamnee. 

Tropliic  disturbances  are  unusual*  Loss  of  nails,  gluteal  deenbitus, 
and  hxMilized  wasting  of  umscleSj  particularly  of  the  interosseous  mus- 
cles of  the  hand,  have  been  met  witli. 

Bulbar  Symptoms. — Difficidty  in  swallowing  and  in  mastication, 
trembling  of  the  tongue,  inability  to  protrude  it,  glycosuria,  and 
polyuria  are  occassional ly  encountered^  and,  witli  the  otlier  ljull>ar  symp- 
toms already  noted,  jKiint  to  the  location  of  sclerotic  patches  in  that 
region. 

Cerebral  Features.— *Among  the  most  characteristic  symptoms  of 
multiple  sclerosis  is  the  ^prcrh  fhfect  This  is  very  commonly  present 
ajid  consists  of  a  fthw,  motiotonomj  fteannhf/  proounciation  that  slights 
no  syllable  and  ends  abruptly,  upamiiocUeaiii/^  explosively  with  the  last. 
It  srimetinies  causes  elisioii  of  the  final  sounds  or  every  syllal>le  uuiy  be 
slurred.  There  is  a  distinct  etfort  to  art ieu late  each  sound  with  rests 
between.  This  staccato  speech,  in  markal  cases,  is  w^ell  marked,  but 
in  some  instances  it  may  lack  some  of  its  features  or  entirely  default 
Its  mechanism  is  uf  ditticult  explanation,  but  is,  at  least  in  some  cases, 
attributable  to  faulty  action  in  the  articulativ^e  muscles. 

Vertigo  is  sometimes  present  and  may  disturb  the  jiatient  at  rest  or  in 
walking.  In  sfune  cases  the  nystagnnis  causes  objects  tt)  danee  l>eibre 
the  eyes  ;  in  others,  with  ^leular-nuiHcle  jiarcsts,  there  is  tliplopia,  both 
of  wlueh  may  cause  vertigo.  In  rare  iuHtauees  the  vertigo  presents 
Men  it' re's  type.  The  apopkettform  and  t^Hitjtfiform  attackff  that  have 
been  already  incidentally  mentioned,  Hjttmnoitir  iatn/hter  and  rtyim/  and 
slight  ntenfai  erifvdjlnuenf^  with  fitdifferawr  and  flejfrtion^  iiulieiite  cerebml 
lesions.  In  nin*  cases  an  exjiansive,  egntistic  delirium  ui'  grandeur 
may  appear  closely  resendjling  tliat  ^A*  jiarctic  dementia,  and  complete 
dementia  may  ensue.  Hunt  ^  insists  that  pan^tic  dementia  and  muUifde 
^lertisis  are  sometimes  eomiiiuc*!  in  the  same  sultject. 

Hoffman,-  in  the  100  cases  on  which  he  based  his  study,  found 
speech  difficulties  in  54,  giddiness  in  <i4,  heailacbe  in  40,  optic  atrophy 
in  50,  nystagmus  in  56,  intention  tremor  in  71,  paresthesifc  in  GO,  and 
objectively  disturlKsl  sensation  in  28.  The  sexes  were  abtJUt  equally 
represented  by  47  women,  5:i  men. 

Course  and  Forms. — The  otmf  may  occur  al>ruptly  by  an  apoplec- 
tiform attack,  tullowed  iumicdiately  by  hemiplegia'  ur  jiaraplegic  or 
mont^plegic  weakness,  or  these  may  suddenly  appear  without  the  con- 

1  **Am,  Jonr.  Mt-d.  8t^i./'  Dfxv,  I'Mi. 

*  '*  Dent.  Art^Ii.  f.  kliti.  Med./'  ikl  IxviU,  No.  1  n.  2. 
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vulsive  attack.  In  other  instances  vertigo  or  visual  disturbance  sud- 
denly 0{x?n8  the  program.  More  frequently  the  onset  is  gradual  and 
the  course  progressive.  Difficulty  in  walking  or  in  speaking  or  the 
trembling  is  first  noticed  and  gradually  increases,  leading  in  tne  other 
prominent  features  of  the  malady.  Sometimes  the  initial  feature  con- 
sists of  attacks  of  pain  of  a  stabbing,  lancinating  variety.  The  advance 
of  the  disease  may  be  chronically  progressive,  or  it  may  show  exac/cr- 
bations  or  remissions,  and  continue  finally  to  advance.  Sometimes  the 
amelioration  is  permanent  and  recovery  is  possible.  In  progressive 
ciLses  death  may  result  from  intercurrent  maladies,  from  an  apoplecti- 
form attack,  from  bulbar  accidents,  or  from  the  exhaustion  of  terminal 
dementia. 

The  duration  of  the  disease,  like  its  anatomical  basis  and  its  symp- 
toms, is  very  variable.  It  may  reach  full  development  within  a  few 
months  or  a  year,  rarely  almost  at  a  lK)und.  It  may  terminate  in  a 
year,  last  twenty,  or  recede  completely  at  any  time. 

In  some  instances  only  one  or  a  few  of  the  most  notable  symptoms 
of  the  disease  ever  develop.  These  cases  constitute  the  fonnes  frudes 
of  Cliarcot.  Thus  the  trembling,  or  the  speech  defect,  or  the  gait  with 
or  without  nystagmus,  or  bulbar  symptoms  and  amyotrophy  may  pre- 
dominate, while  other  symptoms  are  only  very  slightly  developed. 

Diagnosis. — In  a  well-developed  case  the  diagnosis  may  be  made. 
The  intention  tremor,  cerebellospasmodic  gait,  spastic  weakness,  nystag- 
mus, and  syllabic  si>eech  make  a  positive  picture.  The  differentiation 
{vom  family  atxixUi  may,  however,  present  great  difficulty  when  several 
members  of  the  same  family  are  affected  with  multiple  sclerosis.  Fried- 
reich's disease  is  marked  by  flaccidity  and  abolished  knee-jerks,  the 
motor  difficulty  is  purely  ataxic  and  never  spasmodic,  and  optic-nerve 
symptoms  are  practically  always  absent.  In  the  heredooerebellar  type 
of  family  ataxia  there  are  increased  reflexes  and  oflen  optic  atrophy,  but 
a  long  family  succession  of  cases  rarely  fails  us,  and  the  motor  difficulty 
here  again  is  devoid  of  spasticity  and  is  purely  ataxic.  In  neither  type 
do  we  find  the  well-developed  syllabic  speech  nor  the  intention  tremor, 
though  the  speech  is  modified  and  ataxic  and  there  are  choreic  move- 
ments which  might  at  first  mislead.  Cases  clinically  mistaken  for  amy- 
otrophic IcUeraJ  Hclerotntt  have  been  recently  rejMjrted  by  Probst  and 
Brauer,  one  for  traiisverne  myelitis  by  Siemerling,  and  one  for  a  Brown- 
SSquard  panilysiH  by  Jeremias. 

Ilyderia  is  capable  not  only  of  mimicking  every  objective  symptom 
of  insular  sclerosis,  but  sometimes  is  associated  with  it  in  the  same 
patient.  It  should  never  be  out  of  mind  in  making  the  diagnosis,  and 
the  stigmata  of  the  neurosis  should  be  faithfully  sought  in  every  instance. 
Cases  showing  hysterical  signs  and  the  symptoms  of  multiple  sclerosis, 
according  to  Buzzanl,^  should  be  l(K)ked  u|Km  as  probably  organic  if  the 
tendon  reflexes  are  exaggerated  and,  at  the  same  time,  the  plantar  reflex 
is  abolished.  This  observer  hjis  noted  optic  atn)phy  in  one-half  of  his 
cases  of  insular  sclerosis,  and  found  Babinski's  toe-sign  in  all  in  which 
it  has  l)een  sought. 

In  the  partial  cases,  mainly  marked  by  one  of  the  prominent  char- 
»  "  Brit.  Med.  Jour./'  May  6,  1899. 
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acteristics  of  multiple  sclerosis,  the  diagnosis  is  decidedly  difficult.  In 
every  such  instance  all  the  features  of  insular  sclerosis  should  be  sought, 
and  some  of  them,  if  only  partially  developed,  will  be  found  to  fix  the 
diagnosis,  or  the  presence  of  signs  of  other  diseases  will  guide.  When 
trembling  predominates,  we  must  exclude  paralysis  agitans,  metallic 
intoxications,  chorea,  and  hysteria.  When  the  speech  defect  is  most 
prominent,  we  must  think  of  paretic  dementia  and  the  family  ataxias. 
In  cases  showing  a  predominance  of  cerebellar  ataxia  intracranial  tumors 
and  the  family  ataxias  must  be  excluded.  When  the  gait  is  purely 
spastic,  we  must  exclude  transverse  myelitis  and  the  combined  scleroses 
of  the  cord. 

Prognosis. — While  the  outlook  in  a  case  of  multiple  sclerosis  is 
always  grave,  the  tendency  to  remissions  and  the  occasional  complete 
recession  of  the  disease  make  it  distinctly  more  hopeful  than  in  the 
destructive  sclerotic  lesions  of  tabes  and  cross-myelitis.  It  is  impossible 
in  a  given  case  to  forecast  its  probable  course  so  long  as  it  is  pmgress- 
ing.  Apoplectiform  seizures  followed  by  paralytic  features  and  aggra- 
vation of  all  the  symptoms  may  occur  at  any  moment ;  but  when  the 
disease  has  shown  remission  and  improvement  we  are  justified  in  hop- 
ing, with  due  reservation,  for  better  things. 

Treatment. — In  every  case  the  nature  of  the  origin  of  the  malady 
will  guide  therapeutics.  If  the  disease  is  to  be  considered  as  mainly 
due  to  infections  and  to  the  continuous  activity  of  microbic  life,  which 
from  time  to  time  leads  to  new  plaques  or  increases  old  foci,  bactericidal 
preparations  are  indicated— quinin  in  malaria  ;  mercury,  iron,  arsenic, 
and  salicyl  preparations  in  other  septic  conditions.  Generally  speaking, 
an  antisepticemic  regime  is  in  order.  This  may  only  be  valuable  when 
the  general  resistive  powers  of  the  economy  are  increased  by  the  best 
hygienic  and  general  health  measures.  The  future  may  furnish  some 
organic  antitoxin  more  powerful  than  our  present  medicaments. 


CHAPTER  II. 
SYPHILIS  OF  THE  NERVOUS  SYSTEM. 

The  syphilitic  lesions  of  the  nervous  system,  especially  of  the  cen- 
tral apparatus,  are  of  extreme  frequency  and  of  almost  infinite  variety. 
In  this  section  little  more  can  be  attempted  than  an  enumeration  of 
them,  with  special  reference  to  clinical  peculiarities  and  the  most  effica- . 
cious  mode  of  treatment 

Syphilitic  nervous  disease  may  be  divided  into  (1)  those  due  to  the 
active  ravages  of  the  virus  and  (2)  those  which  follow  the  infection  and 
are  not  marked  by  neoplastic  products.  The  one  is  ffpeeific,  the  other 
parasyphUitic,  The  first  is  microbic,  the  second  toxic  or  chemical.  Such 
a  view  of  luetic  lesions  and  consequences  gives  us  the  best  working 
basis  at  the  present  time.  Syphilis  is  capable  of  transmission  to  oflP- 
spring  in  either  form,  and  we  have  some  hereditary  syphilitic  diseases 
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of  the  general  nervous  system  marked  by  the  ordinary  gummatous 
processes,  and  others  due  solely  to  faults  of  nutrition  and  toxic  action. 
Again,  both  the  syphilitic  and  parasyphilitic  lesions  may  be  present  in 
the  same  individual  at  the  same  time  or  at  different  periods.  The  fol- 
lowing tabulation  may  serve  to  systt^matize  the  subject : 
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Active  specific 
lesions 


Parasyphilitic 
diseases 


Cerebrospinal 

sypliilis,  acquired 

and  hereditary 

(early  and  tardy) 


Syphilis  of  nerves. 


Acquired 


Hereditary 


1    f  ??*^"|°?^.^    1  Mania 

1  ?r^rit?«"      \  Melancholia 
aiN^S       JP-doparesis 

'eS       Meningomyelitis 
•S  J  Myelitis 

02  Spinal  paraplegias 

Tabes 

Paretic  dementia 

Optic  atrophy 

Neurasthenia 

Hysteria 

Epilepsy 

Neuralgia 

Juvenile  tabes  and  paresis 
Infantilism 
Hydrocephalus 
^  Cerebral  or  spinal  agenesis 


Specific  lesions  of  the  general  nervous  system,  like  specific  lesions 
elsewhere,  originate  in  the  connective  tissue  or  blood-vessels  and  sec- 
ondarily affect  the  parenchyma,  disturbing  function  first  and  finally 
destroying  the  essential  cells  and  fibers  of  the  part.  Rarely  they  arise  in 
bony  structures  and  thence  invade  the  adjoining  nervous  apparatus  or  act 
upon  it  by  pressure.  Their  jieculiarity  is  in  the  gummy  plastic  exudate 
and  its  formative  tendency.  It  is  essentially  a  neoplastic  process,  which 
may  vary  from  an  appearance  of  simple  inflammation  to  the  accumula- 
tion of  sizeable  tumors.  In  early  stiiges  there  is  often  a  marked  ten- 
dency to  regressions  and  recidives.  Old  lesions,  if  of  considerable  size^ 
may  caseatc  within  and  cicatrize  upon  the  surface  by  fibrous  organiza- 
tion and  fibn)id  changes  may  alone  remain  to  indiciite  the  preexisting 
gummy  condition. 

Acquired  sypliilis  affects  the  central  nervous  system  by  specific 
lesions  in  a  very  considerable  proportion  of  all  luetic  cases.  Hjelmann, 
leaving  out  of  the  question  both  tabes  and  paretic  dementia,  states  that 
from  1 1  to  2  J  per  cent,  of  all  cases  of  syphilis  develop  cerebrospinal 
lesion.s,  and  that  of  those  presenting  the  tertiary  features  of  the  infec- 
tion, twelve  per  cent,  show  invasion  of  the  cerebrospinal  axis.  Four- 
nier  puts  this  latter  percentage  at  twenty-one.  In  the  great  majority 
of  cases  the  syphilitic  process  is  wide-sprt»ad  and  somewhat  haphazard 
in  its  loiuition.  Very  rarely  do  cases  of  spinal  syphilis  lack  evidences 
of  cerebnil  involvement  at  some  period,  but  cerebral  syphilis,  on  the 
contrary,  is  sometimes  devoid  of  spinal  complications.  We  may,  for 
descriptive  purposes,  divide  these  cases  of  acquired  active  syphilitic 
lesions  into  the  cerebral  and  the  spinal.  Their  common  association 
should  never  be  forgotten. 
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CEI^BRAL  SYPHILIS. 

Syphilitic  cerebral  meningitis  is  i»erhiips  tlie  most  frequent  form 
of  cerebral  sypliilis,  jiiul  usually,  tu  some  extent,  eomptientes  all  other 
varieties  of  eneepluilie  hiej^.  The  favorite  loeaiion  is  tlie  banihir  area, 
especially  tire  interjK-duneular  spaee,  fmru  wliicli  it  frequeutly  extendB 
upward  ou  to  the  eoiivexity  of  the  parietal,  and  partieularly  of  the  frontal, 
lobes.  So  eoinmonly  is  the  base  affected  tliut,  speaking  cliuically  and 
according  to  Charettt,  it  may  never  be  considered  exempt,  even  when 
the  symptoms  pjint  to  the  convexity  aluiie.  The  distribution  recalls 
that  of  tuberculosis,  A  gelatinons  trausparetit  sulistanee  infiltrates  the 
isoft  meninges  about  the  circle  of  A\  illis  and  the  optie  chiasm.  It  is 
composed  of  small,  rouuel^  embryonic  cells,  and  is  very  vascular  ami 
viseoid.  Caseation  and  sclerotic  degeneration  mark  the  Icsimi  later. 
The  adjoinhig  or  cnvcloptHl  mT%'es  and 
vessi'ls  uiiiy  be  injured.  Neuritic  atnqihy  on 
the  one  hand  and  oblitcnitiug  arteritis  on 
the  other  are  thus  set  up.  Extension  of  the 
proecss  to  the  nerve-sheaths  and  interstitial 
structure  accouuts  {nr  the  vr-ry  frtquent 
symptoms  on  the  ))art  of  the  cranial  nerves 
ill  cerebral  syphilis. 

In  the  field  of  syphilitic  meningitis 
gummy  masses,  or  gum  main  ^  arc  usual  Iv 
eueouiitcred.  They  vary  in  si/x'  froiii  mili- 
ary Ixdies  to  ttnnors  as  large  as  (ilberts, 
which  may  be  solitary,  few,  or  many  in 
numljcr.  Their  favorite  location  is  at  the 
liase  or  on  the  convexity,  es]>ccially  on  the 
frontal  lobes,  hut  no  portion  of  the  tn-uin  is 
exempt.  Sometimes  they  form  on  the  sur- 
face or  in  the  tliickuess  of  the  dura  mater, 
or  deeply  within  the  Imiiu,  on  s(mie  septal 
infolding  or  pt'netmting  blood- vessel.  They 
com[»ort  themselves  as  do  Ijrain-tumors  generally,  and  give  rise  to  similar 
Icx^liKing  signs  and  symptoms,  Sch.^njus  or  filirous  degeneration  marks 
the  later  stages  of  idl  these  sjiecilie  ih*i aplastic  lesious,  and  gives  rise  to 
what  is  sometimes  calleii  sclerous  syi>hilitic  meningitis. 

SjrpMlitic  cerebritis  may  exist  as  a  direct  extension  from  a  spwific 
meningitis  or  gumma,  or  may  o(x»ur  uiore  or  less  indepcndeutly.  It  may 
present  itself  as  a  diffuse,  gummatous  encephalitis,  or  as  loc^lizcxl  en- 
cephalic gumraata  which  tend  to  caseatc,  or  it  may  appear  iu  circum- 
scribcHl  fKitehes  or  pkupics,  especially  iu  the  prviUtue  an<l  peduucukir 
surfaces,  wliicli  may  cimI  in  s< -herons  patclies.  Every  syphilitic  [vritcess 
in  the  Imiiii  <iitailsa  surronndiTig  zone  of  cerebral  softening  or  cerebritis* 

Syphilitic  Cerebral  Arteritis.^ — Syphilitic  endarteritis  iu  the  brain 
is  a  comparatively  conuuou  accident  Ti  may  result  iu  the  oblitera- 
tion of  the  large  basilar  vessels   secondarily   to  a  guruuiatous  menin- 


Fi^.  20fi,— (JciiljiT  palsy  ii]  a  case 
of  brain  j^yi^hiliu  \\\  wbkb  at  une 
tifiiij  tliurv  WHA  B  criMi«t>dl  heitiipleKlft, 
riglit  f««j  and  left  oxtruuifties.  The 
rit^ht  cyf  uvetajcts,  lurning  upward 
and  outward  in  loolciug  In  ihe  righL 
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gitis,  or  it  may  develop  as  a  primary  focus  of  syphilitic  activity.  Its 
legitimate  result  is  a  localized  ischemia,  which,  if  complete,  results  in 
thromlwtic  brain-softening.  H(»uhner  insists  uj)on  its  frequency  in  the 
basal  ganglia.  The  middle  cerebral  arteries  are  frequently  affected 
either  in  the  numerous  small  branches  of  the  Sylvian  or  by  the  complete 
obliteration  of  this  motor-zone  V(»ssel. 

It  is  also  established  that  cerebral  hemorrhages  may  follow  a  specific 
arteritis.  This  rarely  occurs  within  the  brain-substance,  but  more  often 
takes  place  in  the  large  and  comparatively  unsupported  basilar  vessels, 
resulting  in  a  foudroyant  ajxjplectic  stroke  almost  immediately  fatal. 

Syphilitic  Lesions  of  the  Cranial  Nerves. — Owing  to  their 
exposed  position  at  the  base,  where  sj)ecific  cerebral  invasion  is  most 
common,  the  cranial  nerves  are  very  commonly  imi)lic4ited.  The  relative 
frequency  with  which  they  are  affected  diminishes  from  the  chiasm  and 
optic  nerves  backward  towanl  the  bulb.  The  order  is  as  follows: 
Optic  nerves,  motor  oculi,  abducens,  trifacial,  facial,  auditory,  and  only 
rarely  the  glossopharyngeal,  vagus,  and  hypoglossus. 

The  motor  oculi,  or  third  nervCy  is  affecteil  in  about  forty  per  cent, 
of  the  cases,  and  shows  a  jwirticular  vulnerability  on  the  part  of  the  fibers 
supplying  the  levator  of  the  upjx>r  lid.  Hence  the  frequency  and  sig- 
nificance of  ptosis.  Inequalities  of  the  pupil  and  pupillary  sta^jis  are  of 
equal  im|X)rtance  and  frequency.  A  rigid  pupil  should  always  raise  a 
suspicion  of  syphilis.  It  is  to  brain-syphilis  what  the  Robertson  pupil 
is  to  tabes.  Keferable  to  the  affection  of  the  chiasm  and  optic  nerves 
and  tracts  we  find  all  forms  of  irregular  and  unequal  contractions  of  the 
visual  fields.  Optic  neuritis  is  very  frequently  ])resent  and  atrophy 
may  result.  The  trifacial  may  be  involved  in  one  or  all  its  branches, 
causing  disturbwl  sensibility  sometimes,  but  more  frequently  neuralgic 
pains  of  corresj)onding  distribution.  Infrecpiently  facial  palsy  is  en- 
count<T(Hl,  and  in  rare  cases  this  is  associated  with  deafness  on  the 
same  side. 

The  amount  of  injury  to  a  nerve  varies  within  wide  limits,  but  often 
presents  the  suggestive  peculiarity  of  advance  and  recession,  giving  rise 
to  temj>orary,  fugaceouH  pahien  and  temporary  seruton/  features^  such  as 
amblyopia,  lasting  a  day  or  two.  After  several  such  attacks  the  dis- 
ability is  likely  to  persist  permanently  and  indicates  a  destructive  change 
in  the  nerve,  which  commences  as  an  interstitial  infiltration  and  neuritis. 

The  general  symptoms  of  cerebral  syphilis  are  modified  by  the 
particular  lesions  that  are  present.  These,  as  a  rule,  are  multiform,  but 
with  special  prominence  of  certain  features.  One  case  attracts  most 
attention  by  its  eye  sym))toms,  another  by  its  neuralgic  pains,  another 
by  its  convulsive  manifestations,  another  by  its  stupor  or  mania  or 
paralysis. 

There  is  always,  or  nearly  always,  an  initial  |)eriod — a  premonitory 
period — that  it  is  ot  the  greatest  importance  to  recognize.  Then  only 
does  medication  offer  a  fair  chance  of  effecting  a  cure.  Once  passed, 
irrei)arable  damage  is  done,  and  the  best  that  can  be  hoped  is  to  check 
further  mischief  and  leave  the  brain  and  nerves  scarred  with  cicatricial 
tissue.     Brain-syphilis  appears,  ordinarily,  during  the  secondary  period. 
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but  may  occur  at  any  date  after  the  first  few  months.  Thus  the  first 
year  shows  the  greatest  number  of  cases,  which  diminish  gradually,  year 
by  year,  to  the  end  of  life.  There  is  no  {)eriod  of  exemptidh  after  infec- 
tion. Cases  of  braiu-syphilis  are  encountered  twenty,  thirty,  and  forty 
years  after  the  initial  sore,  and  probably  many  syphilized  individuals  die 
from  other  causes  and  thereby  esca|)e  luetic  brain  accidents.  If  ter- 
tiary manifestations  appear,  the  likelihood  of  the  occurrence  of  brain- 
syphilis  is  increased.  It  is  important  to  know  that  a  blow  or  jar  to  the 
skull  may  precipitate  and  focalize  syphilis  in  the  brain,  and  may  greatly 
aggravate  it  when  present.  The  same  is  true  of  mental  shock  and  fright. 
The  phenomena  of  the  premonitory  stage  consist  of  headadies,  di^urb- 
ances  of  deep,  mental  changes^  and  physical  decline. 

The  headache  in  its  typical  form  is  atrocious  in  severity,  often  cir- 
cumscribed, and  deeply  seated.  It  is  frequently  marked  by  local  ten- 
derness on  percussion  and  shows  daily,  usually  nocturnal,  exacerbations. 
The  syphilitic  headache  may  remit  without  apparent  cause,  or  an  ex- 
acerbation may  be  followed  by  a  ptosis  or  an  amblyopia,  or  it  may  ter- 
minate upon  the  appearance  of  a  hemiplegia  or  other  serious  secondary 
brain-lesion.  Usually  the  only  sedative  capable  of  controlling  it  is 
morphin,  but  it  yields  in  a  few  days  to  either  mercury  or  the  iodids. 
While  the  headache  is  mainly  vesperal  or  nocturnal,  in  some  instances  it 
is  most  severe  in  the  morning  and  some  trace  of  it  usually  lasts  through- 
out the  twenty-four  hours.  Commencing  in  a  localized  area,  it  may 
gradually  invade  the  entire  head,  and  frequently,  if  unchecked  by  proper 
treatment,  lasts  weeks  and  months. 

The  sleep  is  modified  in  two  ways.  There  is  insomnia  or  sopor. 
The  nocturnal  headache  in  itself  may  destroy  sleep  at  night,  but  in 
addition  the  patient  often  fails  to  sleep  after  the  headache  subsides. 
Insomnia  often  occurs  early,  before  the  headache  has  grown  intense. 
Later,  there  is  usually  a  tendency  to  stupor ^  and  this  also  may  appear 
early.  The  patient  drops  to  sleep  at  any  time  during  the  day,  at  his 
meals,  over  his  paper  or  desk.  Aroused  at  night  by  the  cephalalgia,  he 
drops  back  into  a  heavy,  stuporous  sleep,  and  often  requires  vigorous 
rousing.  In  a  somnolent  way  he  may  get  up  for  any  purpose  and  at  once 
drop  to  sleep  on  returning  to  bed.  The  stupor  may  become  continuous 
and  reach  a  comatose  depth. 

Menial  changes  ordinarily  accompany  the  cephalalgia.  The  patient's 
wits  are  dulled.  He  is  apathetic,  disinclined  for  study,  work,  or  social 
enjoyment.  The  memor}^  is  frequently  impaired.  He  looks  and  acts 
and  feels  depressed  and  indifferent.  His  ideas  come  slowly  and  he  may 
show  irritability  or  become  greatly  depressed. 

The  general  health  often  fails.  The  appetite  is  commonly  lost  early, 
strength  diminishes,  flesh  is  lost,  and  the  skin  and  mucous  membranes 
grow  pale  and  anemic.  Often  at  this  time  vertigos,  tingling  in  an  ex- 
tremity, inequalities  in  the  pupils,  a  drooping  lid  or  some  twitching  of  a 
limb  indicate  the  impending  storm  and  show  its  direction. 

Special  Symptoms. — Aft«r  the  premonitory  period  or  even  from 
the  first  the  disease  shows  one  of  three  major  tendencies,  marked  by 
the  preponderance  of  meningitis,  arterial  accidents,  or  tumor  formation^ 
respectively.     These  may  be  and  usually  are  variously  combined. 
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The  meningreal  form  is  marked  by  extreme  depression  and  torpor. 
The  patient  lies  like  one  narcotized  or  stupefied  with  alcohol.  At  times 
he  can  be  roiised  to  answer  in  monosyllables,  but  promptly  subsides  into 
the  lethargic  state  and  may  become  unconscious  and  comatose  for  a  few 
moments,  for  an  hour,  or  for  several  days.  When  he  talks  it  is  in  an 
uncertain  and  unreliable  way.  Frequently  there  is  a  little  delirium. 
His  headache  alone  seems  to  cause  him  trouble.  Usually  pupillary 
sluggishness  and  inequality  are  present,  ptosis  and  squints  are  frequent, 
and  diplopia  sometimes  admitted.  There  may  be  urinary  incontinence 
or  retention.  Fever  is  ordinarily,  but  not  invariably,  absent  and  the 
physical  functions  are  well  carried  on.  Death  rarely  results  from  this 
form  of  cei-ebral  syphilis,  but,  on  the  other  hand,  complete  recovery  is 
eijually  rare.  Some  trace  in  the  way  of  mental  ajmthy  is  likely  to  per- 
sist. In  exceptional  instances  there  is  wild,  maniacal  delirium  and 
motor  excitement,  an  elevated  temperature,  and  quickened  pulse. 

The  Arterial  Form. — Cerebral  syphilitic  arteritis  is  usually  accom- 


Fig.  209.— Brain  showing  basilar  syphilitic  meningitis,  with  geiu>raliz(Kl  exudate  and  small  cyata  in  the 
deeper  furrows  (Dr.  W.  A.  Junes). 

panied  by  basilar  specific  meningitis  and  the  premonitory  headache. 
Cranial-nerve  symptoms  are  also  usually  present.  It  gives  rise  to 
thrombus  and  cerebral  softening,  resulting  in  hemiplegia  or  monoplegia, 
or  aphasia  or  other  localizeil  cortical  disability.  Usually  this  does  not 
come  on  at  once,  but  by  slight  premonitory  strokes  and  numerous 
"warnings."  Transitory  plegias  and  aphasias  are  always  suggestive 
of  syphilis.  When  the  motor  cortex  is  involved,  spasm  or  partial 
epilepsies  are  commonly  induced.  The  rule  applies  here,  as  in  gum- 
mata,  that  epileptic  seizures  after  the  age  of  thirty  are  generally  due  to 
syphilis,  and  that  paralytic  seizures  in  adults,  before  the  age  of  forty,  in 
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die  absence  of  cjirdiac  am!  renal  lesions,  are  almost  invariably  j^ypliilitic 
Another  intliratioii  of  M'pliilis  is  a  nni!ti|»lieity  of  lee^ions,  A  (ioiible 
heniiijltH^ia  or  left  lieniipleifia  with  a]>ha.sia  or  p.seinh»liulbar  palsy  fr^jm 
double-sided  lesions,  or  e^^'rebral  hemiplepa  and  paraplegia  from  brain- 
and  eonl-lesious,  in  the  ^ame  ca^se,  sjjeak  for  sypiiilis. 

lhmorrha(jf:\  ns  already  intlic^ted,  is  usually  fmin  a  large  basal 
vessel  and  is  promptly  tataL  It  is»  e<*rnniurjly  sc  nmdary  to  anenrysnial 
degeneration  and  is  a  rare  causae  of  death  in  sy philities,  Otx'asionally 
thromljosis,  iK^giiming  in  the  circle  of  Willis,  eventually  i"eaelies  and 
obstruets  the  basilar  artery,  and  deatti  fiillows  eonia. 

The  guminatous  form  of  een'l>ral  syplnlis  is  usually  marked  by 
focal  synnitonis,  and  here  all  the  rules  of  cerebral  k>calizatiou  apply. 
As  alx>vc  imlii^it*'*),  tlie  favorite  location  for  gurnnr.tta  is  at  the  hw^v  iind 
up4>n  the  frutjtoparietal  convexity,  preeisiOy  the  regions  in  which  ff^-al 
sym|it<mLS  arise.  These  a  insist  of  erniieal  stat<'s  of  irritation  and  de- 
strnetioti, — in  other  wonls,  fd'lindttd  epileptic  attacks  and  eortical  judsies, 
and  of  cranial-nerve  lesions.  Usually  the  fcK^al  signs  an<l  symptoms  in 
gumniatous  cases  are  prece4lcd  by  the  premonitory  plieUMniena.  This 
might  1m?  expecte<b  as  the  usual  m^'riingeal  or  eortical  gumma  is  see- 
ondarv  in  j>oint  of  time  ti»  a  more  or  h-ss  diflnse  specific  meningitis.  In 
rare  cases  the  convulsion  is  the  fii^st  manifestation  of  cerelfral  invasion. 
Generalized  fits  and  epileptiform  eonvnlsious  are  not  rai-e  in  diffuse 
cortical  sypliilis,  and  may  be  assoeiatwl  with  the  Jacksonian  attacks, 
petit  mal,  mtmuMitary  aphiL^ias,  sudden  '^  tliickening  of  the  tongue,'*  and 
s i  II i  i  1  It r  e V i d e  11  ce  o f  e i  re u iii sc r i  1  hh  I  h  'S it  > u s.  Sy ] )l i i  1  i s  also  st^en j s  ea {>a I » 1  e , 
accoRling  to  Fournier,  of  pnHlueing  a  parasypldiitic  ejiilcpsy  to  which 
attention  will  Ix*  recalli'd,  (For  further  details  regarding  cerebral  gum- 
mata  the  r«^ader  is  reterred  to  the  cliapter  tm  Cerelmd  Tumors,  page  255,) 

Syphilitic  Mental  Diseases* — ^The  mental  disturbances  of  brain 
syphilis  arc  tliose  of  organ ie  brain  disease,  but  in  sul>jeets  strongly  pre- 
disposed to  insanity  the  sypliilitic  caeliexia  may  induce  oixliuary  forms 
of  insanity.  Morbid  mental  states  due  to  the  enet^phalic  ravages  of  lues 
are  most  fretinently  of  tlie  di^presscKl  varieties  grouped  under  the  generic 
name  of  uielancholia,  with  a  decided  tendency  to  demeutia.  Less  fre- 
fpiently  there  is  exaltation  and  delirium,  which  may  1m"  intense,  and  in 
both  forms  hallucinations  are  common.  Signs  of  gross  brain-lesiiins  are 
rarely  wanting.  Crania i-nerve  symptoms,  locidizi ng  fits,  monoplegic 
palsies,  and  S|)eeeh  defeeti?  point  the  way  to  diagnosis. 

In  some  instances  sympt^HUs  arise  that  closely  a|ie  those  of  paretic 
dementia,  and  give  rise  to  the  term  Hi/phififiv  ptiCHfhparemi*,  The  diff'er- 
entiid  diagnosis  may,  indee<l,  be  imiKtssil»le.  The  features  suggesting 
active  syphilitic  disease,  as  contmsttnl  with  tlie  degcnemtive  elianges 
of  paresis,  are  a  less  steadily  ]>rogressive  course,  less  expausiveness^  less 
amnesia,  less  s|wech  difficidty,  absence  of  the  Kobertsou  pupil,  i>resence 
of  cranial-nerve  jKilsies  and  early  monoplegias,  and  improvement  uiuler 
antisyphilitie  treatment.  Sypliilopluvbia  and  livpoelioudriasis,  arising 
fnifu  tlie  knowhnlge  or  fear  ut'  lieing  infccttMh  have  only  an  indirect 
relation  to  the  disease. 

Diagnosis. — The  diagnosis  of  encephalic  syphilis^,  when  there  is  a 
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plain  history  and  marked  evidences  of  previous  infection,  ordinarily 
presents  no  difficulties.  In  cases  where  such  data  are  lacking,  one  of  the 
nicest  of  diagnostic  problems  is  furnished.  Nocturnal  headaches  of  the 
character  described,  epileptoid  aUo/cks  occurring  after  the  age  of  thirty, 
or  apoplectk  aUm^hi  appearing  before  the  age  of  fifty,  should  at  once, 
singly  or  in  combination,  raise  the  suspicion  of  syphilis.  A  history  of 
any  sort  of  a  genital  sore  strengthens  the  case ;  and  if,  in  addition,  the 
slightest  secondary  manifestation  can  be  detected  or  recalled  by  intelligent 
cross-questioning,  small  doubt  remains.  It  may  be  stated  that  the  great 
majority  of  cases  of  syphilis  of  the  nervous  system  present  very  slight 
secondaries,  or  these  may  have  entirely  escaped  attention.  Another  indi- 
cation of  syphilis  in  brain  disease  is  a  midtiplicUy  of  lesions.  Cord  and 
brain  symptoms  in  the  same  {latient  are  significant,  as  are  double-sided 
brain-lesions  or  lesions  of  both  base  and  convexity.  The  almost  con- 
stant presence  of  l)asilar  gummy  meningitis,  with  its  consequent  crar- 
nial-nerve  symptorns,  among  which  are  ptosis,  pupillary  abnormalities, 
and  optic-nerve  disturbanc(»s,  oflen  alone  is  sufficient  to  guide  the  diag- 
nosis. The  7no<le  of  development  counts  for  something.  In  brain-syph- 
ilis the  onset  is  rarely  sudden,  but  is,  rather,  by  repeated  advances,  with 
remissions.  Fugaceous  palsies  and  fleeting  sensory  losses  are  the  nile 
in  syphilis.  The  phenomena  of  the  premonitory  phase  can  not  be  too 
strongly  insisted  upon.  Stanlity  in  male  or  female  should  be  given  a 
certain  weight,  and  repeated  miscarriages  frequently  incriminate  the 
husband.  Finally,  the  therapeidie  test  stands  for  considerable.  If  under 
adequate  altemtive  dosage  the  disease  yields  within  a  week,  it  sustains 
the  diagnosis  to  some  degree ;  but  we  must  never  forget  that  in  other 
organic  processes,  even  in  sarcomatous  tumoi*s,  the  iodids  may  cause  a 
notable  remission  in  the  symptoms. 

Prognosis. — The  outlook  is  far  from  favorable,  though  it  is  too  com- 
monly assumed  to  be  so  solely  because  syphilis  is  at  the  bottom  of  the 
cerebral  symptoms.  It  may  ha  safely  stated  that  less  than  one-half  of 
the  cases  of  brain-syphilis  completely  recover.  Fournier,  in  90  cases, 
re|)orted  23  unrelieved,  13  improved,  14  died,  and  30  recovered.  Of 
those  recovered,  probably  many  presented  recurrences  later  in  life.  In 
a  general  way  we  may  ex|)ect  to  check  the  progress  of  active  syphilitic 
processes  excepting  in  rare  cases  of  a  malignant  and  unmanageable  char- 
acter, where  the  human  organism  can  not  tolenite  a  medication  intensive 
enough  to  j)ermanently  subdue  the  disease.  The  golden  opportunity  is 
in  the  i)r(Hlromal  stage.  Lesions  that  have  caused  destruction  of  nervous 
tissue,  such  as  results  from  throinlK)tic  softening,  secondary  degeneration, 
hemorrhagic  disintegration,  and  sclerotic  strangulation,  leave  indelible 
and  irremediable  eff'ects.  In  view  also  of  the  known  al)ility  of  syphilis 
to  lie  latent  and  dormant  for  years,  and  its  clinical  remissive  tendency, 
the  wise  physician  will  always  maintain  great  reservation  in  even  the 
most  promising  cases.  Marked  and  prolonged  stupor  and  decided  mental 
disturbance  mak(»  the  expectation  of  oomi)lete  restoration  very  slight.  A 
patient  who  has  once  developcMl  syphilis  of  the  cerebrospinal  ap|>anitU8 
is  never  safe  and  must  maintain  medical  sui)ervision,  and  should  undergo 
courses  of  treatment  at  yearly  intervals  as  long  as  life  lasts. 
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Treatment. — The  treatment  is  the  same  as  that  in  the  spinal  form, 
now  to  be  considered,  and  will  be  detailed  in  that  connection  (page  482). 


SPINAL  SYPHILIS. 

Nearly  if  not  every  case  of  spinal  syphilis  sooner  or  later  presents 
evidences  of  cerebral  invasion,  and  tlie  diagnosis  of  syphilis  of  the  cord 
often  depends  upon  this  association.  It  is  proposed  in  this  section  to 
mainly  emphasize  the  cord-lesions. 

Syphilis  of  the  spinal  cord  and  membranes  is  somewhat  more 
precocious  in  its  appearance  than  brain-syphilis,  and  most  frequently 
appears  from  the  third  to  the  sixth  month  of  the  syphilitic  history.  It 
then  diminishes  in  frequency  during  the  rest  of  life.  As  within  the 
skull,  spinal  syphilis  is  a  disease  of  the  meninges,  nerve-roots,  and 
blood-vessels.  The  cord-changes  are  invariably  secondary  and,  in  a 
sense,  mechanical.  It  may  involve  any  or  all  of  the  membranes  as  a 
specific  meningitis,  which  sometimes  is  marked  by  gummatous  thick- 
ening and  tumor  formation,  but  nnich  less  commonly  than  is  the 
case  within  the  skull.  The  nerve-roots  and  pial  vessels  are  frequently 
involved  in  the  specific  meningitis,  which  may  also  extend  to  the  periph- 
er}'  of  the  conl.  Another  group  of  conditions  arises  from  impairment 
of  the  blooil-vessels.  Endarteritis,  endophlebitis,  and  thrombosis  may 
cause  disturbance  of  the  circulation  in  any  part  of  the  conl.  They  may 
cause  softening  and  changes  that  are  clinically  similar  to  a  focal  myelitis, 
or,  by  affecting  the  blood-supply  of  the  posterior  arterial  field,  set  up 
the  changes  in  the  posterolateral  portion  of  the  cord  that  induce  com- 
bined scleroses.  Ordinarily,  spinal  syphilis  is  multiform,  and  a  varied 
picture  is  presented  through  the  implication  of  various  parts  of  the 
conlal  ap{)aratus.  The  matter  is  still  further  eomplicateil  by  the  varia- 
tions in  a  single  case,  which  may  at  different  times  present  great  modi- 
fications. Thus  a  case  beginning  as  meningitis  may  become  a  meningo- 
myelitis,  set  up  a  combineil  sclerosis,  and  terminate  by  foad  softening, 
consuming  many  years  in  its  history.  For  descriptive  purposes,  and 
based  upon  clinical  manifestations,  we  may  divide  cases  of  spinal  syphilis 
into:  (1)  Meningitis  and  meningomyelitis,  (2)  acute  myelitis,  and  (3) 
ataxic  i)araplegias  or  combined  scleroses. 

Syphilitic  Meningitis  and  Meningomyelitis. — These  furnish  the 
most  habitual  expressions  of  spinal  syphilis.  In  clinical  features  they 
differ  but  little  from  similar  lesions  arising  from  any  other  source.  The 
principal  symptoms  are  pains  and  palsies.  The  pains  are  onset  feat- 
ures and  are  of  extreme  intensity,  usually  with  a  well-marked  tendency  to 
nocturnal  exacerbation.  They  are  usually  located  in  the  lower  extrem- 
ities, but  with  these  there  is  generally  associated  a  most  intolerable 
rachialgia  in  the  lower  part  of  the  back.  They  are  root  jxiins  and  may 
be  marked  by  tenderness  along  the  nerve-trunks,  and  even  by  herpes 
and  glossy  skin.  Partial  palsy  of  certain  muscle  groups,  with  disturbed 
sensation  in  the  cutaneous  area  of  identical  innervation,  is  occasionally 
seen,  and  still  further  confirms  the  neuritic  and  root  disturbance. 

The  palsies  are  rarely  complete.  There  is  a  feeling  of  weakness  in  the 
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legs,  sometimes  distinctly  greater  on  one  side  than  on  the  other ;  a  para- 
plegic distribution  that  may  ascend  to  any  level,  but  most  frequently 
remains  below  the  waist-line.  In  rare  cases  the  upper  members  are  most 
or  alone  aftected.  In  some  cases  a  pachymeningitis  cervicalis  has  been 
found,  with  its  cliaracteristic  deformities,  and  in  some  such  instances  the 
spinal  portion  of  the  dural  disease  has  been  a  downward  extension  from 
syphilitic  thickening  within  the  skull. 

The  cord  is  frequently  affected,  as  is  shown  by  bedsores,  sphincter 
disturbances,  Brown-SLHjuard  i)aralysis,  and  a  tendency  to  spasticity  in 
the  lower  extremities,  which  are  at  first  relaxed  and  enfeebled. 

The  sensory  disortlei's  usually  oi)en  the  program  and  the  paraplegia  is 
ushered  in  by  a  feeling  of  heaviness  and  clumsiness  in  the  legs.  Usu- 
ally there  are  a  series  of  remissions  and  advances  until  the  spasmodic 
paraplegia  is  finally  established. 

Occasionally,  gummata  form  in  the  meninges  and  give  rise  to  tumor 
symptoms  or  the  Brown-S6quard  syndrome.  Multiple  miliar)' gunmiata 
are  still  rarer. 

In  the  annular  invasion  of  the  cord  the  blood-supply  is  interfered 
with,  both  arteries  and  veins  suffering  from  deformity  and  endothelial 
changes  that  may  lead  to  ischemic  softening  and  hemorrhage.  Com- 
bintnl  scleroses  are  similarly  induced. 

Syphilitic  acute  myelitis,  or  softening,  is  not  a  rare  condition. 
The  best  of  recent  observations  indicate  that  the  origin  is  in  throm- 
l)otic  occlusion  of  blood-vessels,  syphilis  acting  as  any  other  infection, 
or  by  setting  up  a  specific  arteritis  or  phlebitis,  with  or  without  accom- 
panying meningitis.  In  the  softened  area  there  is  commonly  great 
syphilitic  cellular  activity,  and  secondary  hemorrhage  frequently  causes 
a  hematomyelic  condition.  The  favorite  loc4xtion  for  softening  is  in  the 
gray  substance,  and  the  thrombosis  may  extend  to  all  the  vessels  of  a 
considerable  area.  Very  rarely  does  the  lesion  involve  the  entire  cross- 
section.  Secondary  ascending  and  descending  degenerations  naturally 
follow. 

The  symptoms  are  those  of  an  acute  myelitis :  sudden  onset,  para- 
plegia, (H)rresponding  sensory  disturbances,  sphincteric  incontinence,  and 
spasticity  after  a  few  weeks. 

Syphilitic  Ataxic  Paraplegia. — This  variety  of  spinal  syphilis 
has  been  much  written  about  since  Erb,  in  1892,  called  attention  to  its 
frequency  and  uniformity.  He  projx)sed  for  it  the  name  of  ftyphilitic 
spinal  paralyfds.  Subsequent  communications  by  Muchin,  Kuh,  Kowa- 
lewski,  and  others  tended  to  give  it  an  autonomy  that  Erb  specifically 
deprecated  in  his  earlier  reports.  Subsequently  ^  he  asserted  for  it  the  dig- 
nity of  a  distinct  clinical  type  due  to  primary  changes  in  the  lateral  tracts 
of  the  cord  following  syphilis  in  the  same  sense  that  posterior  sclerosis 
is  post-syphilitic.  Oppenheim,  Brissaud,  Marie,  and  others  have  denied 
its  entity. 

The  condition  is  usually   of  insidious  onset,  developing  in  a  few 
weeks,  months,  or  years.     The  first  symptoms  are  feelings  of  heaviness 
and   paresthesia   in  the  legs,   very   soon  accompanied  by  difficulty  in 
»  **Br.  Med.  Jour.,"  Oct.  11,  1902. 
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emptying  the  bladder  through  spasmodic  action  of  sphincter  and  de- 
trusor. Rigidity  and  spasticity  in  the  legs  soon  develop,  and  the  gait 
shows  them  in  the  dragging  toes,  adducted  knees,  and  uncertain  steps. 
Knee-jerks,  rectus  and  ankle-clonus,  and  the  toe-sign  are  commonly 
well  marked  and  muscular  strength  is  more  or  less  reduced.  Sjiasticity 
and  a  lack  of  muscular  strength  are  esj^ecially  insisted!  upon  by  Erb. 
Sensory  disturbances  are  slight  or  entirely  absent,  and  the  disease  is  very 
slowly  progressive  or  inclined  to  l)e  stationary  or  to  even  improve  under 
treatment  for  syphilis.  It  seldom  reaches  a  stage  of  complete  helpless- 
ness. Often  the  upj>er  extremities  are  affected  in  a  less  degree,  and 
pupillary  symptoms  are  not  uncommon. 

In  this  outline  it  is  easy  to  see  the  symptoms  of  posterolateral  scle- 
rosis or  ataxic  paraplegia,  or  the  combined  scleroses  (see  p.  448).  The 
condition  may  also  arise  secondarily  from  a  meningomyelitis,  and  it  is 
clearly  due  to  vascular  disturbance  in  the  posterior  arterial  cord-field, 
with  the  ataxia,  spasticity,  and  paraplegia  tliat  mark  such  lesions. 

Diagnosis. — The  diagnosis  of  spinal  syphilis  is  frequently  of  the 
greatest  difficulty.  Unlike  cerebral  syphilis,  it  has  not  a  characteristic 
premonitory  stage.  The  nocturnal  rachialgia  and  the  advance  and 
retreat  of  the  spinal  symptoms  have  some  significance,  but  a  historj^  or 
the  evidence  of  syphilitic  infection  has  more  weight  and  the  presence 
of  encephalic  disease  has  most  of  all.  This  last,  as  already  frequently 
stated,  rarely  defaults.  In  the  combined  scleroses  we  must  exclude 
tabes,  which  can  usually  be  done  by  a  tap  on  the  knee  and  an  examina- 
tion for  objective  signs. 

Prognosis. — ^The  outlook  in  focal  myelitis  is  the  same  as  in  that 
lesion  from  other  causes  than  syphilis,  and  depends  upon  the  amount  of 
damage  to  the  cross-section,  the  vertical  location,  and  the  secondary 
degenerations.  Meningomyelitis  can  frequently  be  held  in  check  and 
offers  a  good  prognosis  if  the  cord  is  only  superficially  injured.  The 
prognosis  of  the  combined  scleroses  is  good  as  to  life,  but  bad  as  to 
complete  recovery. 

Syphilitic  neuritis  is  not  a  common  accident.  In  rare  instances 
the  toxic  condition  may  induce  a  multi|)le  neuritis.  Cestan  *  was  only 
able  to  collect  14  cases  from  the  literature,  but  in  minor  degree  it  is 
probably  not  infrequent.  Usually  single  nerves,  as  the  sciatic,  inter- 
costal, or  some  branch  of  the  brachial  plexus,  are  affected,  and  such 
lesions  are  often  bilateral. 

Hereditary    Cerebrospinal    Syphilis. — Hereditary    syphilis    is 

capable  of  provoking  any  and  all  of  the  injuries  of  the  general  nervous 

system  that  follow  the  acquired  infection,  and,  like  it,  is  often  marked 

by  a  multiplicity  of  lesions  in  a  given  case.     These  may  appear  con- 

genitally,  in  the  early  years  of  life,  or  be  tardy  and  jx)stponed  until 

puberty,  or  even  to  the  twentieth  and  thirtieth  year.     The  presence 

or  history  of  other   syphilitic    stigmata,    such  as  Hutchinson's  teeth, 

hydrocephalus,  idiocy,  cachexia,  s}T)hilitic  skin  diseases,  choroiditis,  and 

a  history  of  parental  syphilis,  must  often  be  relied  ujK)n  for  a  diagnosis. 

The  lesions  of  hereditary  syphilis  are  less  amenable  to  treatment  and  of 

worse  prognosis  than  those  of  the  acquired  form. 

1  "  Nouv.  loon,  de  la  Salp6t.,''  1900. 
31 
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Treatment  of  Active  Cerebrospinal  Syphilis. — The  moment 
syphilis  of  the  cerebrospinal  apparatus  is  discovered,  or  even  strongly 
suspected,  intensive  treatment  should  be  instituttKl.  The  diagnosis  of 
brain-syphilis  implies  the  recognition  of  a  critical  condition.  A  num- 
ber of  details  are  important  to  secure  toleration  and  to  maintain  the  pro- 
longed use  of  specifics.  If  the  case  be  urgent, — and  in  view  of  the 
location  of  the  disease  it  invariably  is, — both  icnlids  and  mercur}'  should 
be  used  at  once.  11*  the  lesion  is  arterial,  preference  should  be  given 
the  iodid  of  sodium,  as  the  |x>ta8sium  salts  have  a  tendency  to  increase 
arterial  tension,  and  the  sodium  is  also  usually  better  tolerated.  The 
writer's  plan  is  to  commence  with  20  grains  three  times  a  day,  and  in- 
crease the  dose  10  grains  daily  until,  in  rebellious  or  critical  cases,  100, 
or  even  200,  grains  are  given  at  a  dose.  If  the  remedy  be  taken  in  a 
half  pint  of  milk,  or,  better,  in  carbonated  or  aerated  water,  such  as 
Apollinaris  or  Vichy,  or  even  in  the  common  siphon  Seltzer,  and  after 
meals,  there  is  rarely  any  difficulty  even  with  the  enormous  doses  indi- 
catwl.  Should  a  diarrheal  tendency  appear,  it  can  be  readily  checked 
with  bismuth  pre|)a rations.  Large  doses  of  the  iodids  are  much  less 
likely  to  seriously  disturb  the  patients  than  those  of  7  to  15  grains. 
Mercury  can  he  reliably  exhibited  by  inunctions  of  30  or  60  grains  of 
the  ointment  daily.  Various  ]K)rtions  of  the  body,  as  the  flanks,  the 
back,  and  the  extremities,  should  be  used  in  rotation  day  after  day.  The 
danger  of  salivation  can  pnicticuilly  be  eliminated  if  careful  attention  is 
given  to  the  teeth  and  mouth.  The  use  of  mild  antiseptic  preparations, 
such  as  glycozone  or  boric  acid,  applied  with  a  soft  tooth-brush,  and  in 
gargles  after  taking  fooil,  is  usually  sufficient  if  the  teeth  are  in  good 
order ;  otherwise  a  dentist  should  be  called  in  at  once.  The  chlorate  of 
|X)tassium  pastes  and  dentifrices  are  also  useful. 

The  long-continued  use  of  either  icnlids  or  mercury,  singly  or  com- 
bined, is  injudicious.  After  the  first  two  or  three  weeks  the  mercury 
may  be  stopjKHl  and  the  iodid  continued  for  another  three  weeks  at  such 
a  dose  as  the  progress  or  remission  of  the  disease  or  the  patient's  tt)ler- 
anee  indicates.  It  should  then  be  discontinu(Kl  and  mercury  may  again 
be  em|)l()ye(l.  It  is  (iliniciiUy  proved  that  the  syphilitic  process  can 
gain  such  a  tolenince  for  either  mercury  or  icnlid  that  their  sjKJcific  effect 
is  lost.  Hen(*e  the  im|)erative  need  of  intermissions  or  alternations  in 
their  employment.  Personally,  the  writer  does  not  feel  safe  in  the  treat- 
ment of  these  causes  without  the  use  of  both  remedies.  By  alternation 
they  seem  to  be  mutually  helpful. 

If  the  case  progress  favonibly,  the  icnlid  for  six  weeks  and  the 
mercury  for  three  we(»ks  may  be  alternated  in  full  doses  for  six  months. 
Thereafter  the  patient  should  have  a  course  of  iodid  and  mercury  every 
six  montlis  for  five  years,  and  finally  once  every  year  for  the  rest  of  life. 
Any  reap|)earance  of  sy|)hilitic  activity  should  call  for  an  immediate 
return  to  the  intensive  treatment. 

In  fighting  sy|)hilis  we  should  never  forget  the  patient.  At  times 
all  specifics  must  be  withdrawn  and  the  general  syst(»m  built  up.  This 
is  sometimes  necessiiry  where  the  limit  of  toleration  appears  to  be 
reached  and  the  symptoms  of  specific  activity  are  still  progressing. 
Supportive  measures  are  indicattnl  at  all  times.     Ferruginous  tonics,  a 
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liberal  diet,  massage,  salt  baths,  and  frictions  are  all  valuable.  The  use 
of  large  quantities  of  drinking-water,  hot  or  cold,  and  the  employment 
of  hot  baths,  or  Turkish  baths,  if  they  can  be  borne,  are  of  assistance 
and  often  enable  the  use  of  larger  doses  of  specifics  than  could  other- 
yrise  be  exhibited.  Here  arise  the  benefits  of  thermal  springs  and 
similar  resorts,  at  which,  in  addition,  the  patient  is  often  freed  from 
domestic  and  business  worries. 

In  place  of  inunctions,  sometimes  the  oral  or  hypodermic  adminis- 
tration of  mercurj'  may  be  used,  or  plasters  may  be  employed.  Their 
reliability  and  efficiency  are  open  to  some  misgivings,  except  in  the  case 
of  injections.  In  cases  of  great  urgency  injections  should  always  be  em- 
ployed at  first.  Bichlorid  or  other  soluble  salt  of  mercury  in  doses  of  ^  to 
J  of  a  grain  may  be  injected  into  the  muscles  daily  to  secure  prompt  eflfects. 
The  formula  of  Lambkin^  has  served  well  in  a  number  of  cases  of  cerebral 
and  conl  j?yphilis  and  in  controlling  the  active  syphilitic  processes  in 
tabes.  Unlike  injections  of  calomel  and  other  insoluble  salts,  it  rarely 
gives  rise  to  local  ulceration.  It  consists  of  one  part  of  metallic 
mercury,  one  part  lanolin,  and  one  part  of  two  per  cent,  carbolized 
olive  oil,  carefully  triturated  and  sterilized  on  the  water-bath.  The 
dose  is  five  to  ten  minims  once  a  week  into  the  muscles  of  the 
buttocks,  but  there  is  decided  danger  of  producing  salivation.  The  in- 
travenous injection  of  mercurial  preparations  is  perhaps  of  all  methods  the 
most  certain  and  efficient,  but  is  not  devoid  of  danger.  It  is  claimed  for  it 
that  in  some  instances  in  which  all  other  methods  have  failed  that  it 
produced  immediate  and  lasting  benefit.  Occasionally,  the  alterative  veg- 
etable compounds  will  be  found  valuable  when  mercury  and  iodids  appear 
to  have  been  exhausted.  Slight  looseness  of  the  bowels  does  not  con- 
traindicate  mercur}',  nor  acne  mean  iodism.  The  slightest  tenderness 
in  the  gums  should  lead  to  the  immediate  and  complete  cessation  of  mer- 
cury, to  the  use  of  which,  with  caution,  the  physician  may  usually  return 
in  a  week. 

The  results  of  cerebrospinal  syphilis  in  the  way  of  plegias  and  nerve- 
atrophies  require  the  same  management  as  when  arising  from  other  causes. 

THE  PARASYPHnJTIC  DISEASES. 

Aside  from  the  ordinary  luetic  lesions  of  the  brain  and  spinal  cord, 
there  is  the  long  list  of  parasyphilitic  diseases.  These  are  not  marked 
by  round-cell  invasion  and  gummy  process,  nor  are  they  directly  amen- 
able to  specific  medication.  They  seem  to  be  attributable  to  the  toxic 
or  chemical  properties  secondarj^  to  active  infection,  and  may  develop 
hereditarily,  or,  as  is  more  commonly  the  case,  follow  acquired  syphilis. 
A  brief  consideration  is  all  that  is  required  here,  as  they  are  individually 
dealt  with  elsewhere. 

Acquired  Parasyphilitic  Diseases. — Chief  among  these  are  tabes 
and  paretic  dementia,  which  are  practically  always  postsyphilitic  acci- 
dents. In  the  cachexia  of  lues  the  general  physical  depravity  furnishes 
a  favorable  soil  for  the  development  of  neuralgia,  hysteria,  and  neuras- 
thenia, which  do  not  differ  from  the  same  neuroses  arising  independently 
»  "Brit  Med.  Jour.,''  Feb.  19,  1898. 
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of  83q)hilis,  but  they  are  benefited  or  cured  by  the  removal  of  the  spe- 
cific cachexia.  They  are  usually  attended  by  considerable  mental  de- 
pression, the  mental  equivalent  of  the  muscular  asthenia. 

According  to  Fournier,^  in  addition  to  the  epileptoid  manifestations 
of  cortical  invasion,  there  is  an  epilepsy  peculiar  to  syphilitics.  Its  char- 
acteristics he  outlines  as  follows  :  (1)  It  is  unattended  by  other  evidence 
of  cerebral  disease  ;  (2)  it  continues  unchanp;(Hl ;  (3)  it  is  of  long  dura- 
tion, even  lasting  the  lifetime ;  (4)  it  is  not  amenable  t8  antisyphilitic 
remedies  ;  (5)  the  bromids  have  little  control  over  it.  Its  onset  is  abrupt 
and  usually  in  the  form  of  a  full  epileptic  seizure,  without  prodromata 
or  inciting  clauses,  and  it  oflen  continues  in  the  form  of  petit  mal,  grand 
mal,  or  a  varj'ing  association  of  both.  The  attacks  are  commonly  fre- 
quent during  the  first  two  or  three  years,  after  which  they  appear  at 
long  intervals  only.  Confirmation  of  this  doctrine  is  lacking  as  yet, 
but  C4ises  corresi)onding  to  the  outline  are  not  extremely  rare. 

Hereditary  Parasyphilitic  Diseases. — In  this  category  can  cer- 
tainly be  placed  the  rare  cjises  oi  juvenile  taJ}en  and  paretic  demerUiu.  In 
addition  all  variations  of  drfideni  vitality  and  defective  growth  may  be  due 
to  parental  syphilis.  Notably  traceable  to  that  source  are  infanlitismf 
ment(d  defects,  idiocy^  hydroceptudus,  and  various  cerebral  and  spinal 
ageiictic  dcvtoi, 

*  **Le8  AffectionH  ParaHyphilitiques,'*  Paris,  1894. 


PART  YU. 

DISEASES  OF  THE  NERVOUS  SYSTEM  WITHOUT 
KNOWN  ANATOMICAL  BASIS. 


I.  TKOPHONEUB06B9.— Marked  by  trophic 
faults  and  changes  in  physical  confor- 
mation. 


n.  Infection  Neuboses.— Mainly  marked 
by  motor  disturbance. 


in.  Motor  Neuroses. 


A  LARGE  number  of  diseases  clearly  related  to  the  ner\'ous  system 
and  manifested  on  its  part  by  disturbance  of  functional  control  are  not 
marked  by  known  changes  in  the  neural  apparatus.  They  are  denomi- 
nated neuroses  or  functional  nervous  disecises.  It  is  better  to  avoid  the 
term  functional,  as  it  tends  to  distract  attention  fnim  the  probably  exist- 
ing anatomical  basis  of  these  diseases.  There  is  little  doubt  that  sooner 
or  later  they  will  be  histologically  classifie<l.  The  present  arrangement 
is  for  utility  only.  The  following  table  serves  to  group  the  neuroses  for 
descriptive  purposes. 

NEUROSES. 

f  Acromegalia, 
Pulmonary  osteo-arthropathy, 
Hj'perostosis  cranii, 
Myxedema, 
Exophthalmic  goiter, 
Scleroderma, 
Raynaud's  disease, 
Acropsiresthesia, 
Intermittent  limping, 
Angioneurotic  edema, 
^  Localized  hypertrophies. 
Tetanus, 
Tetany, 
Hydrophobia, 
Chorea. 

Huntingdon's  disease, 
Myoclonia, 
Dubinins  disease, 
Parkinson's  disease, 
Thomsen's  disease. 
Writers'  cramp, 
Ckrupation  spasms,  etc 
Neurasthenia, 
Psychasthenia, 
Hysteria, 
Epilepsy, 
Migraine, 
Tics. 


rv.  Fatigue  Neuroses. 


V.  Psychoneuroses. 


VI, 


Neuroses  Following  Traumatism. 
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CHAPTER  I. 
TROPHONEUROSES. 

In  the  group  of  neuroses  marked  by  disturbances  of  nutrition  some 
abnormality  of  the  vasomotor  contn)l  is  commonly  present  This  may 
furnish  nearly  the  entire  symptomatology,  as  in  angioneurotic  edema, 
Raynaud's  diseiise,  and  exophthalmic  goiter.  In  other  instances  the 
vascular  element  is  apparently  small,  and  the  processes  of  nutrition  are 
principally  disordered.  The  relation  of  nutrition  to  vascularity,  how- 
ever, is  always  intimate.  We  can  not  as  yet  positively  say  tlirough 
what  individual  strand  of  fibers  trophic  control  is  maintained,  but  it  must 
be  in  close  touch  functionally  witli  the  vasomotor  nervous  apparatus. 

ACROMEGALIA. 

In  1886  P.  Marie  ^  calUnl  attention  to  two  cases  presenting  acquired 
symmetrical  enlargement  of  the  hands,  feet,  and  face,  and  proposed  the 
name  acnimegalia,  which  has  now  become  current.  His  description  of 
these  cases  was  so  full  that  little  has  since  l)een  abided  to  the  clinical 
side  of  it.  Similar  cases  were  at  once  n^jognized  all  over  the  world. 
In  1892  Collins  ^  was  able  to  collect  about  ninety  cases  from  literature. 
Since  then  tluj  material  has  rapidly  increased,  and  many  autopsies  have 
been  put  on  record. 

Etiology. — The  causation  of  the  disease  is  extremely  obscure. 
AllegcKl  or  supiM)sed  inciting  muses  are  almost  as  numerous  as  recorded 
cases,  and  embrace  well-nigh  every  ordinary  and  exceptional  exi>erience 
of  human  life ;  consequently,  no  importance  at  present  attaches  to  any 
of  them.  Both  sexes  are  alxiut  (jqually  affected.  The  disease  makes 
its  appeanince  customarily  between  the  ages  of  eighteen  and  thirty. 
Exc(»ptional  ciu^es  have  deveh)p«l  in  advanced  life  and  others  in  child- 
hood. Several  have  appi»arcHl  so  early  that  they  have  been  considered 
congenital.  It  has  been  found  in  association  with  talx^s,  syringomyelia, 
rachitis,  gigsmtism,  exophthalmic  g()it<»r,  goiter,  and  various  psychoses. 

Klebs,  impressed  by  his  first  «vse  in  which  the  thymus  gland  i)er- 
sist^Hl,  and  Erb  by  the  area  of  sternal  dullness  in  other  cases,  were  dis- 
poseil  to  (M)nsider  the  changes  in  the  bones  and  soft  parts  as  due  to  a 
thymic^  angiomatosis.  Lat<»r  cases  failed  to  present  the  enlarged  thymus, 
and  the  st<»rnal  dulln(»ss  is  probably  sometimes  due  to  thickening  of  the 
bone  itself.  Some,  with  Freund,  have  attributed  the  somatic  changes  of 
acromegalia  to  inversion  in  the  evohiticm  of  genital  life.  Recklinghausen 
considiTcd  it  an  angioncjurosis  dependent  upon  (lentml  changes.  These 
changes  are  not  found,  and  angiomatosis  is  not  evident  in  the  tissues. 

The  usual  adenomatous  enlargement  of  the  pituitary  body  and  the 
frequent  deflective  or  goitrous  condition  of  the  thyroid  have  led  to  the 
belief  that  acromegalia  is  a  trophoneurosis  de[)endent  ujwn  nuxliiications 
of  the  functions  of  these  glands,  espwially  of  the  pituitary.  Rogo- 
witj^ch,  for  example,  considers  that  these  glands  destn)y  certain  sulv 
stanches  which  have  a  toxic  influence  on  the  central  nervous  system. 
Others  think  that  they  secrete  certain  substances  needful  to  the  proper 

'  "  Revue  de  M^.,"  1886.  «  "  Jour.  Ment.  and  Nerv.  Dia.,"  N.  Y.,  1892. 
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action  of  the  trophic  apparatus.  All  that  can  now  be  said  is  that  the 
preh)rpophysis  cerebri  is  nearly  if  not  always  hypertrophied,  but  whether 
as  a  cause  or  result  is  not  determined.  It  is  true,  however,  that  tumors 
and  other  destructive  conditions  of  the  pituitary  have  been  found  with- 
out acromegalia.  ^  That  there  is  a  definite  relation  between  the  pituitary 
gland  and  general  growth  and  sexual  development  is  quite  evident  from 
cases  of  pituitary  disease  associated  with  infantilism  and  defective 
genitals.  Such  cases  are  reported  by  Hudovering,  Fuchs,  Haushalter 
and  Lucien.2  Caselli  contends  that  the  pituitary  gland  is  essential  to  life 
in  dogs  and  cats,  while  Friedman  and  Maas^  deny  it.  Israel*  reports  a 
well-marked  case  of  acromegaly  under  observation  for  some  years  in 
which  the  pituitary  gland  was  normal.  Lewis^  calls  attention  to  marked 
hyperplasia  of  the  chromophile  cells  of  the  glandular  portion  of  the  hy- 
pophysis, which  otherwise  appeared  normal,  seeming  to  confirm  the  theory 
that  acromegaly  is  caused  by  the  excessive  function  of  the  glandular 
elements  of  this  organ. 

Morbid  Anatomy. — ^The  bonnes  of  the  face,  cranium,  extremities, 
and  to  a  lesser  degree  those  of  the  trunk,  show  hypertrophy.  The 
frontal  and  occipital  bones  are  commonly  thickened  and  their  markings 
exaggerated.     The  frontal  and  maxillary  sinuses  are  enlarged  and  the 


Fig.  210.~1,  Baae  of  cranium  showing  excavation  of  tlie  sella  and,  2,  pituitary  tumor  in  a  case  of 

acrom^;alia  (Marie). 

pituitary  fossa  is  greatly  increased  in  size.  The  inferior  maxilla,  the 
malars,  the  zygomatic  arches,  and  the  superciliary  ridges  of  the  frontal 
are  particularly  enlarged.  There  is  commonly  elongation  of  the 
spinous  processes  in  the  cer\noodorsal  region,  and  the  lx)dies  of  the 
vertebrae  are  sometimes  increased  in  the  anteroposterior  diameter.  The 
ribs,  clavicles,  and  sternum  are  commonly,  and  the  shoulder-blades 
occasionally,  enlarged.  In  the  limbs  the  hypertrophy  is  most  marked 
toward  the  distal  extremities.  The  long  bones  of  the  leg  and  forearm  are 
most  changed  at  their  lower  ends.  The  metac^irpals,  metatarsals,  and 
phalanges  are  particularly  involved.     Histologically,  the  hyj)ertrophy 

1  Jokoloflf,  "  Virehow's  Archiv/'  Bd.  xliii.         »  "  Rev.  Neurolog,"  Jan.  15,  1908. 
»  **  Berlin,  med.  Woch.,"  1900.  *  *' Virchow's  Archiv,"  vol.  clxiv,  344. 

»  **  Johns  Hopkins  Hosp.  BnU.,"  March,  1908. 
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is  a  true  one,  bone  being  deposited  under  the  thickened  periosteum  and 
the  central  canal  enlarged  by  the  action  of  osteoblasts. 

The  pituitary  gland  is  enlarged  and  hypertrophic,  filling  up  the  dis- 
tended and  enlarged  sella  turcica  and  commonly  compressing  the  optic 
chiasm  and  adjoining  structures.  It  practically  constitutes  an  endo- 
cranial  tumor.  Struni|)ell  ^  is  inclined  to  think  it  an  essential  finding. 
In  many  aises  it  has  been  found  to  have  undergone  changes,  probably 
secondary  in  point  of  time  and  nature.  Tamburini  ^  believes  the  first 
stage  is  one  of  enlargement  and  increased  function,  followed  by  adeno- 
matous, sarcomatous,  or  cystic  degeneration.  A  number  of  cases  show- 
ing such  degenerative  changes  are  cited  by  Striimpell  ^  and  reported  by 
others. 

In  the  extremities  and  other  portions  affected  by  the  hypertrophic 
enlargement  the  akin  in  its  epithelial,  dermal,  glandular,  and  muscular 
parts  is  hypertrophically  exaggerated.  The  connective  tissue  particu- 
larly is  increased.  The  subcutaneous  nerve-filaments  are  sometimes  de- 
generated as  a  result  of  the  fibrous  hypeqjlasia,  but  this  does  not  extend 


Fig.  211.— Skiagraphs  of  hands:  A,  Case  of  acromegalia ;  B,  uormal  hand. 

into  the  nerve-trunks.  The  skin  is  frequently  overactive  and  the  per- 
spiration may  he  excessive  and  disagreeably  fetid.  In  color  the  skin  is 
usually  muddy,  especially  toward  the  extremities,  and  frequently  marked 
with  warts  and  i>endulous,  soft  fibromata.  The  cutaneous  sensibility  is 
practically  normal,  but  these  patients  are  usually  very  sensitive  to  cold. 
The  miLcous  niemfyrane  of  the  nasopharynx,  larynx,  and  tongue  are  simi- 
larly affected.  The  kidneyH  often  show  a  modenite  chronic  parenchy- 
matous nephritis,  with  interstitial  fibrosis.  The  spleen  and  Ij/mphaiic 
glands  may  be  sclerosed  ;  the  thyroid  is  usually  atrophic ;  the  Viyvius 
may  persist  and  even  be  enlarged.     It  is  to  be  noticed  that,  while  paren- 

»  "Deutsche  Zeit.  f.  Nervenheilk./'  Ift97. 

*  **  Centralblatt  f.  Nervenh.,"  Dec.,  1804.  »  Loe.  eU. 
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chymatous  glandular  structures  generally  are  atrophic,  the  pituitary  is 
hypcTtrophir. 

Symptoms.  =- Among  the  most  common  symptoms  of  armmegalia 
we  may  name  hy|>ertrophy  of  the  face,  hands,  anil  feet,  visual  defeets, 
dorsid  kyphotic  dt'i'ornntii^s,  pi-rsistc^nt  liKtdai-lie,  sexual  failinv  in  men, 
aud  niiR'iinrriiea  in  women. 

The  face  is  notahly  tk'ff>rmed.  The  greatly  eidarg(  tl,  overliaiiging 
brt.>vvs  are  marked  by  shaggy,  a)ai"se  eyeiirows.  Tliiekeiietl  eyelids  ;  sonic- 
times  exnplithtthtujs ;  a  liejivy,  large,  rtal*hy  nose;  gix^at  (^Itrrk-f/oncs ;  an 
enormous  rnoulh^  corresptnHlingly  tlnekened  Itpn^  and  a  mueh  etdarged  and 
pnjgnathic  ioirer  jate  are  some  of  the  fheial  eharaet eristics.  The  heavy 
features,  putty  face,  and  accentuated  nasolabial  folds  give  an  expremion 
of  f/nrf  and  Hitjfh'htf/.  When  the  nioutfi  is  ojirned,  it  is  seen  that  the 
hy|iertrupliic  eidargcment  ijf  the_/*//m,  espceiidly  tif  the  niand i I ile,  causes 
the  inth  to  stan<l  si"|>anilcly  an<l  at  e<:insidemljh'  ijttervals.  The  mumiis 
manhrane  is  also  thickened  aud  the  towjufi  is  notably  enlargtHi,  in  some 
instances  reaching  an  enormous  size.     The  soft  palate,  pharynx,  and 


Fig*,  212  ftiitj  2ia.-*FMM!  in  mcronu'gRlia.  two  cjim^.     Note  eiil»r|;etl  MipercUJary  ridge,  tliickened  UpS 
mttttHJiejiitw,  aud  gutierttl  gruMtiess. 


laryrjx  e*juidly  slmre  iu  the  hyperplasia,  aud  the  tonsils  and  follicuhir 
structures  are  also  increased  in  size.  The  cars  and  oei^iput  are  some- 
times cnlargi'd,  sometimes  not.  Tlie  nvalp  is  thickened,  the  hftir  ecKirse, 
thick,  and  harsh.  The  vomjJpxton  is  usually  sallow  and  the  parts  are 
plastically  thnujhij  to  the  touch,  showing  no  pits  on  pressure. 

The  handii  are  greatly  enlarged  in  all  tlieir  tlimensious,  Init  fjartieu- 
hirly  in  width.  The  proporfhn  of  tingens  to  hand  and  liand  to  wrist 
is  retained  ;  they  art%  tfurefons  eulargetl  sy mnietrieally.  Tlie  fingers 
are  thick  aurl  ?^ansage-sliaiHd,  the  lianrl  thick  ini<l  beefy,  the  thenar  and 
hypithenar  emiiicuces  greatly  but  pnipurtionately  enlarg<;d.  The  wliole 
hand  is  descrilxil  as  **  spadi^likc  or  buttletlorc-shaiR'd.''  This  a|>pearance 
is  sonietimcs  iuteni?iiied  by  a  eompanitive  thinness  of  the  forearms,    Tlie 
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joints  are  never  limited  in  their  range  of  motion,  and  the  parts  are  sur- 
prisingly supple  and  flexible.  The  palmar  furrows  are  usually  much 
deepened,  the  skin  thick  and  resilient,  the  hairs  coarse,  the  nails  broad- 
ened, thick,  and  strongly  striated  longitudinally. 

The  feet  show  similar  changes,  and  usually  there  is  a  heavy  welt  of  fibro- 
elastic  increase  around  the  heel  and  along  the  outer  border  of  the  foot. 

The  thorax  usually  presents  an  anteropodenor  curvature  in  the  cer- 
vicodorsal  region,  which  may  be  comiK»nsatcd  by  lumbar  lordosis  and 
attended  by  scoliotic  twists.  The  clavicles  are  almost  invariably  increased 
in  thickness  and  sometimes  in  length,  and  the  Htemum  may  also  share  in 
the  hypertrophy.  The  ribs  and  caHiluges  are  often  enlarged.  These 
bony  cliunges  give  the  chest  an  unusual  bixiadth  and  anteroposterior 
depth.  The  rexpiration  is  ordhiarily  alxlominal  in  character,  and  the 
abdomen  is  often  protuberant  or  even  j)en(liilous.  The  pehic  girdle  may 
be  enlarged. 

The  external  genitalia  in  women  are  ordinarily  hypertrophied,  the 
uterus  atrophic.  In  men  there  may  be  hypi»rtrophy  or  atrophy  of  the 
external  genitals.  Amenorrhea  and  sterility  are  the  rule  with  women, 
sexual  inapiHjtenco  and  impoteni^e  with  men. 

(kphalulgia  of  an  intense,  persistent,  deejvseated  character  is  present 
in  the  great  majority  of  cases. 


Fig.  214.— 1  and  2,  Hand  in  acromegalia ;  3,  foot  in  acroniogalia. 

t^peevh  is  frequently  thickened  from  the  clumsiness  and  voluminous 
size  of  the  tongue,  and  the  voice  is  ordinarily  verj'  deep,  strong,  and 
rough,  owing  to  the  enlargement  of  the  larynx,  which  to  palpation  may 
appear  of  increased  dimensions  and  unusual  prominence. 

The  orgam  of  special  neme  may  all  be  affected.  Sindl,  tadCy  or  hearing 
may  be  reducwl  or  abolished,  but  this  is  unconmion.  T  wian,  however, 
is  usually  more  or  less  affected  eventually.  This  may  arise  from  optie 
nnirifis  or  from  atrophy,  and  in  either  case  points  to  encephalic  tumor. 
Amblyopia,  blindness,  intra-oeular  ])ains,  exophthalmos,  contraction  of 
the  visual  field,  temporal  hemianopsia,  and  miosis  have  been  noted.    The 
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bilateral  loss  of  the  temix)ral  fields  or  their  manifest  reduction  indicates 
injury  to  the  chiasm  by  the  pituitary  tumor. 

The  muscvJar  system  may  be  normal  or  some  atrophy  may  be  found, 
but  general  muscular  weakness  is  the  rule.  The  reflexes  are  normal  or 
diminished.  The  electrical  responses  are  frequently  quantitatively  re- 
duced. Cardiac  hypertrophy,  arteriosclerosis,  varicose  veins,  and  slight 
lymphatic  adenopathy  may  be  encountered.  The  thyroid  may  be  absent, 
normal,  or  hypertrophic.  Polyuria,  glycosuria,  polydipsia,  excessive 
api)etite  for  food,  and  dyspepsia  are  common. 

General  physical  feebleness  is  usual,  and  menial  sluggishness,  irrita- 
bility, and  inaptitude  are  common. 

Course  and  Forms. — The  disease  is  of  insidious  onset  and  slow 
progression,  presenting  a  duration  of  twenty  to  thirty  years  and  ter- 
minating by  a  cachectic  state  marked  by  great 
muscular  weakness,  during  which  death  often 
occurs  suddenly  through  cardiac  failure.  Inter- 
current affections  find  acromegalics  very  vul- 
nerable. 

We  may  distinguish  two  varieties  of  acrome- 
galia, depending  mainly  upon  the  age  at  which 
the  disease  commences  and  the  condition  of  epi- 
physeal ossification  with  the  diaphyses:  (1)  Before 
complete  ossification  takes  place  the  enlargement 
is  not  only  in  lateral  dimensions,  but  also  in 
length,  and  the  limbs  become  disproportionate  to 
the  body,  producing  gigantism,  Autopsical  find- 
ings by  Hutchinson,  Dana,  Bramwell,  Taruffi,  and 
skiagraphical  investigations  by  Marinesco  conclu- 
sively show  this  relation.  (2)  After  the  diaphy- 
ses and  the  epiphyses  are  united  by  bone,  only 
circumferential  increase  is  produced,  and  the 
stature,  from  scoliosis,  may  actually  be  reduced. 
The  commoner  massive  type  originally  described  is 
then  developed. 

Diagnosis. — The  diagnosis  can  rarely  present 
difficulty  if  the  disease  has  attained  any  consider- 
able degree  of  development.    Myxedema  shows  no 

osseous  deformities,  and  the  thickening  of  the  soft  parts  is  waxy  and 
boggy.  Pulmonary  osteo-arthropafhy  presents  joint-changes  and  a  chronic 
pulmonary  process.  The  clubbed  enlargement  of  the  fingers  is  largely 
confined  to  the  terminal  phalanges,  over  which  the  hypertrophic  nails 
hang  like  parrot-beaks.  In  hyperostosis  cranii  the  hands,  feet,  and 
mandible  are  not  affected.  Paget's  disease,  or  osteitis  deformans,  spares  the 
face,  but  affects  the  skull,  and  causes  bowing  of  the  long  bones,  especially 
the  femora  and  tibise.     The  x-ray  may  show  excavation  of  the  sella. 

Prognosis. — The  progress,  as  above  indicated,  is  toward  physical 

helplessness  and  mental  depression,  which  in  more  than  one  instance 

have  led  to  suicide.     According  to  Thompson,^  the  disease  may  run  an 

acute,  intermittent,  or  chronic  course,  lasting  from  two  to  thirty  years. 

1  "  Brit.  Med.  Jour.,"  April  9,  1899. 


Fig.  215.  —  Cervicodor- 
sal  curTature  of  spine ;  cliest 
and  abdominal  distortion  in 
acromegalia  (Marie). 
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Sudden   death    from   cardiac   failure  is   rather  frequent.     As  yet  the 
disease  is  not  therajwutically  manageable. 

Treatment  is  confined  to  relieving  the  cephalalgia  and  correcting 
the  symptomatic  disturbances  as  far  as  possible.  For  the  first,  phenacetin 
and  similar  synthetical  anodynes  seem  to  be  most  efficacious.  Treatment 
by  thyroid,  thymus,  and  pituitary  preparations,  singly  or  combined,  seems 
to  be  of  little  avail,  except  in  some  instances  to  reduce  weight,  and  then 
often  at  the  expense  of  the  general  health  and  strength.  Animal  extracts 
may,  however,  yet  control  the  malady,  but  a  recession  of  osteal  hyper- 
trophy is  too  much  to  reasonably  anticipate  when  once  it  lias  developed. 

HYPERTROPHIC  OSTEaARTHROPATHY. 

In  1890  Marie  and,  independently,  Bamberger  described  cases  of 
chronic  intrathoracic  disease  attended  by  skeletal  deformities.  For 
such,  Marie  proposed  the  term  oateo-arthropatliie  hypertrophiarde  pneu- 
miqu(\  Massalongo,  Thayer,  and  others  insist  that  the  pulmonary  factor 
is  by  no  means  essential,  and  Thayer  ^  found  it  absent  in  12  out  of  55 
typical  cases.  Other  chronic  conditions  to  which  it  is  secondary  are 
syphilis,  heart  disease,  diarrhea,  and  spinal  caries.  It  has  been  associated 
with  phthisis,  empyema,  bronchiectasis,  pulmonary  syphilis  and  neo- 
plasms, ])leurisy,  bmnchitis,  and  gastric  dilatation.  The  disease  pre- 
sents a  nniltiple  osteitis,  affecting  mainly  the  terminal  phalanges  of  the 
hands  and  feet,  the  extremities  of  the  long  bones  of  the  limbs,  and  the 
neighboring  joints.  The  atfecti»d  l)ones  are  enlargcnl,  rarefied,  and  show 
the  evidence  of  inflammation.  The  cartilages  are  en)ded,  the  synovial 
membnmes  thickened.  The  bones,  however,  may  escape, ^  the  enlarge- 
ment of  the  finger-ends  being  due  to  an  ex<»ess  of  subcutaneous  fat. 
The  fingers,  owing  to  the  globular  enlargement  of  the  distal  phalanges, 
have  been  likened  to  drumsticks.  The  nails  are  greatly  enlarged  and 
overhang  the  thickened  finger-ends  like  a  jjarrot's  beak.  Usually  they 
are  thin  and  smooth.  The  joints  creak  and  grate  on  motion,  and  the 
ankles  and  wrists  are  ordinarily  broadened  and  thickened.  E11k>ws 
and  knees  may  be  similarly  affected,  and  the  toes  show  deformities  and 
disproportions  similar  to  those  of  the  fingers.  The  invariable  presence 
of  chronic  tox(»mi(»  states  indicates  a  toxic  basis  for  the  trophoneurosis ; 
for  instance,  Prebh*  ^  noted  it  in  a  case  of  gjistrectasis. 

The  disease  usually  is  of  insidious  onst»t  and  is  frequently  attended 
by  rheumatoid  pains.     It  may  occur  at  any  age. 

The  diagnosis  is  eommonly  easily  made,  though  at  first  this  dys- 
trophics disease  was  confuse<l  with  acromegalia.  It  d(H»s  not  aff*ect  the 
head,  face,  or  soft  parts,  and  do(\s  involve  the  joints.  In  acromegalia 
the  fingers  and  toes  are  uniformly  enlarged,  and  the  wrists  and  ankles 
are  not  dispr()jK)rtionately  increascMi  in  size.  The  facies  of  acromegalia 
is  nev(»r  seen  in  pulmonary  osteo-arthropathy. 

The  disease  runs  a  ])rotract(»d  course,  but  may  come  to  a  standstill, 
or  it  may  recede  slightly  if  the  thoracic  condition  is  greatly  improved. 
Desmons  and  B(»raud  ^  report  some  improvement  following  subcutaneous 
injections  of  extnicts  made  from  sheep's  lungs. 

» **  Phila.  Med.  Jour.,"  Nov.  5,  1898.  •  "  Medicine,''  Jan.,  1898. 

*E,  F.  Buzzanl,  **Br.  Med.  Jour.,"  June  1, 1902.  <  "Archives  Ren.  de  MM.,  "1894. 
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HYPEROSTOSIS  CRANIL 

Virchow  iLs<xl  the  tt'nii  kotttktms  (mt^ctt^  Starr,  wrfiahiveph*jfM\  and 
Putnam,  ittqMroMonw  vratiii  to  d^>;igiiatt'  trrtaiii  ruri'  riins  in  whirh  the 
Ikjocs  of  the  eraiiium,  ami  less  markedly  tlm^^e  <»f  thi^  tiiee,  mulergo 
enormoiLs  enlar^emenL  The  pnn'css  is  a|i]ian^ntly  iriflammatnrv  in 
character,  but  its  sy tntnetric^al  ^listriUutinn,  iissf^eiatioii  vvilli  develop- 
nieiital  periiKis  ot'  life,  and  ]in»p'essive  imtnn'  jmint  to  a  lark  ut*  tmjiliic 
contnji.  Putnam,'  aiH-rpting  seven  fmm  Jiauniirj|-ten*s  list,  has  beeo 
able  to  tabulate  fiiVeeu  i^isv:^^  including  that  of  Edes.     Morton  Prince^ 


¥i^.  2i6>  —  nj^perfjstosisi  cranili  (  Puttiiitti ). 

believes  that  this  c*)Dtlitioa  is  but  a  part  <*f  osteitis  deformans,  with 
which  it  is  sometimes  assiK-iateii,  and  that  h<»th  are  of  nruroi>athic 
origin.  In  the  niajority  the  diseast*  appears  under  thirty  yeiirs  of 
age,  and  often  in  childhmid  or  at  puberty.  Tlie  cranial  enhtre:ement 
is  sometimes  prtH^^etled  by  iuHaianiatious  almnt  ibe  head,  surh  as  er^^sijv 
elas,  and  by  traunjatism.  Early  syniphuas  leave  l^etii  liradarhe,  (h'ovv- 
siness,  epileptic  attacks,  deafness,  and  bbniliiess.  Mental  irntal>ility  i>r 
enfi^*bleraenl  is  eomnn^n.  Exoj>lithahnus,  h>.ss  of  lu-aring,  laeial  palsy, 
optic  neuritis,  and  bliiulncss  are  due  to  local  or  intraeranial  pressure. 
The  anterior  portion  of  the  hea<l  is  usnally  most  enlargeih  and  the  upjjer 

'  '*  Ami^r.  Jour  Mwl.  Sciences.'*  .Tuly,  189<>. 
***Amer.  Jour.  Aled.  Sciences/'  Nov,,  19()2. 
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facial  bones  are  more  aflTc^eted  than  the  inferior  maxilla.  Prognathism 
is  not  commonly  observed.  There  is  usually  a  large  increase  in  the 
bitemporal  diameter.  In  some  instance's  the  lK)nes  are  mther  evenly 
enlarged  ;  in  others  there  are  numerous  exostotic  thickenings,  both  on 
the  outer  and  inner  surface  of  the  cranium,  or  on  either  aspect  alone. 
The  cervical  vertebne  are  sometimes  also  enlarged.  The  disease  is 
l)n>gn^siveand  not  amenable  to  tn^atment.  Putnam,  Starr,  and  others 
liave  tried  thyn)ids  in  vain.  Encephalic  pressure  may  in  suitable  cases 
be  relieved  by  trephining. 

MYXEDEMA. 

Under  the  generic  term  of  myxedema  it  is  proposed  to  bring 
together  those  clinical  variations  of  nutritive  disorder  de{)endent  upon 
partial  or  complete  cessation  of  thyroid  activity.  In  1873  Gull  de- 
s(Til)ed  a  cretinoid  ntatv  occurring  in  adult  women.  Four  years  later  Ord 
rt4K)rtiHl  additional  cases  and  i)roi>osed  the  word  myxedema  (mucous 
swelling).  Charcot,  about  this  time,  struck  by  the  cutaneous  thicken- 
ing and  the  cachectic  state,  used  the  term  jxichydermatouB  cachexia. 
In  1880  Bourneville  and  (rOlier  describe<l  a  case  of  myxedematous 
idiocy  and  subsequently  many  more.  In  1882  Reverdin,  and  shortly 
afterward  Kocher,  rejKirted  myxedema  following  (*omplete  extirpation 
of  the  thyroid,  for  which  they  si'verally  pn)jK)sed  the  terms  of  operative 
viyxedenut  and  cachexia  MtrHinipriva,  The  analogies  between  acquired 
myxtnlema,  myxedematous  idiocy,  and  cretini^n  have  been  noted  by 
many,  and  Brissaud,  in  his  lecturers  of  189;J-'94,  brings  certain  cases  of 
infantili^wiy  or  physi(*al  retanlation,  into  the  same  category.  We  will 
commence  by  a  description  of  acquircKl  myx(Klema  in  adults.  Due 
allowance  being  made  for  the  agt»  and  gn)wth  of  the  individual,  and  the 
suddenness  and  completeness  with  which  the  thynnd  is  affected,  will 
pnu^tically  enable  this  description  to  be  applied  to  all  the  above- 
men  tiomKl  varieties. 

Acquired  myxedema  of  adults  is  of  insidious  onset,  as  a  rule, 
and  more  common  in  women  than  in  men.  It  usually  appears  between 
the  ages  of  thirty  and  fifty.  Occasionally  it  has  abruptly  followed  an 
attack  of  acute  rheumatism,  some  infectious  fever,  or  a  severe  hemor- 
rhage. It  is  markcnl  by :  (1)  Tumefaction  of  the  dermal  and  mucous 
structures ;  (2)  by  intell(»ctiml  and  physicjal  enfeeblem«nt,  and  (3)  by 
atn)phy  of  tlui  thyroid  IkhIv. 

The  dermal  chanr/e^  are  the  most  striking.  The  skin  is  infiltrated 
with  a  mucoid  substance  and  the  fatty  panniculus  is  frequently  gn»atly 
thickened.  The  swelling  offers  an  elastic  resistance  to  the  touch  and 
do<»s  not  pit  on  pn»ssure.  The  color  is  usually  pale,  yellowish,  and  waxy 
or  cheesy.  The  face  is  enlarg(Hl,  roundetl,  and  apathetic.  The  heavy, 
thicken(Hl  lids  droop  over  the  eyes,  the  nose  and  lijis  are  thickened, 
the  brow  is  furrow(Kl,  tlui  ears  enlarg(Kl,  and  the  cheeks  rounded  and 
showing  jelly-like  trembling  on  slight  jarring.  The  whole  appear- 
ance is  (me  of  hebetude  and  stupidity.  The  skin  of  the  tnmk  and 
extremities  is  likewise;  infiltnited.  In  the  axillffi  and  sul>clavicular 
depressions  lipomatous-like  masses  are  oftc*n  encountcrRd.     The  hands 
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ami  feet  are  oiilargBl  with  pusliioii-liki' swellings  on  theirtVirs^il  surfaces; 
the  digits  are  thick  ami  i"liim.sy.  The  semtiini  is  often  innrh  thick- 
ened. The  epkk'nattl  HU-uvfuren  are  greatly  atlleti-d.  The  skin  is  dry, 
harsh,  anil  hrarniy.  Tlte  hair  heeoiiies  dry  aii<l  seanty  on  all  j>urtiuns 
of  the  head  and  body.  The  nails  arr  dry,  fmgile,  striated,  atrnjiliie, 
Perspi nitron  and  sebactxius  secretions  are  defective.  The  mneom  nwm- 
bra}tfj<^  %\'herever  visible,  are  tnmeiie<I,  pale.  dry.  and  elastic.  Mneous 
jMtlypi  ill  the  nasopharynx  are  not  nneitninmn,  Tiie  ftnu/tN  i.^  thickened 
undt  witii  the  iidi  It  rated  conilitiim  of  the  Ijueeah  pliaryngial.  and  laryn- 
ginl  moeoas  membranes,  explains  the  mnffled  voice  and  difficulty  of 
swallowing. 


Fig.  217.— A  case  of  myJtedemt  before  and  nfier  two  uiguihs'  treatmeat  b^  tbjroldi 
(Dr.  Johu  SVoodiimii|, 


The  infdkcftmi  Mate  in  myxedeniu  is  uniformly  tnarked  by  apatlictic 
en fecb lenient,  and  cerebral  torpor  shows  itself  in  sluggish  inentatiidij 
defective  memory,  slow  speecli,  anti  lethargie  movements.  Myxedemic 
^uUierits  are  usually  indoh^nt  both  mentally  antl  physically,  an<l  are 
irritable  and  soninolcnt.  Some  cases  show  not'tnrnal  insomnia  and  are 
tn>nbled  by  ilisturliing  dreams.  The  slnggishness  of  movement  and 
the  clumsiness  of  the  ha  mis  and  feet  are  due  to  the  ceretral  torjx*r  and 
the  local  thickenings,  Tlirse  patients  liavc  no  muscular  energy  anil  are 
promptly  fatigued  on  tlie  sUgbtest  contiuutius  etfurt,  hut  tlicre  is  no 
palsy. 

The  thtp-oid  in  the  great  niiyority  of  cases  can  not  be  detected  hj 
palpation.  There  may  l>e  a  history  of  its  former  presence  or  actual 
enlargement,  and  even  a  goitrous  condition  may  persist .     In  some  in- 
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stances  exophthalmic  goiter  has  precedeil  myxedema  and  they  have  also 
been  found  associated,  but  Graves'  disease  does  not  follow  myxedema* 

Less  prominent  and  constant  conditions  in  myxedema  are :  cardiac 
weakness,  irrc^gular  pulse,  hemorrhages  (especially  metrorrhagia),  a  sub- 
normal temjHirature,  loss  of  teeth,  habitual  constipation,  and  occasionally 
albuminuria  in  advanced  cases.  The  patients  complain  of  headaches, 
vertigo,  throbbing  in  the  ears,  and  particularly  and  almost  constantly  of 
a  sensation  of  (^old.  Sensations  objectively,  motor  conditions,  and  the 
reflexes  are  normal. 

Usually  insidious  in  on^ety  the  disease  runs  a  slow,  tardy,  progressive 
course,  itemissions  of  longer  or  shorter  dunition  may  occur,  as  in 
summer,  or  by  removal  to  a  warm  climate,  and  pregnancy  sometimes 
has  a  similar  retartling  effect.  The  general  tendency  is  toward 
cachectic  helplessness  and  death  by  marasmus.  In  the  very  last  stages 
the  tumefaction  may  disapjKiar.  Pulmonary  complicuitions,  especially 
tubennilosis,  are  common,  and  cardiac  asthenia  may  strike  the  final 
noU*.  Fortunately,  treatment  is  now  equal  to  the  recjuirements  of  these 
otherwise  hopeless  cases. 

Operative  myxedema  is  usually  the  result  of  the  total  extirpation 
of  the  thyroid,  which  it  follows  in  fn)m  three  to  six  months.  R<»moval 
of  a  part  of  the  thyroid,  the  remainder  being  (H)mpletely  disabled, — by 
cystic  disease,  for  instance,— ^-results  in  myxedema.  This  is  initiated  by 
lassitude,  physical  enfeeblement,  sensations  of  (U)ld,  heaviness  in  the 
limbs,  sluggish  and  clumsy  movements.  Shortly  tlu*  integument  tunuv 
fies  and  becomes  discolored,  the  hair  falls,  and  cutiuieous  functions  lag. 
The  cerebral  torpor  follows  and  myxcxlema  is  fully  established.  Tetany 
may  also  develop,  due,  according  to  Murray,^  to  the  loss  of  the  i)arathy- 
roid  b(xlies,  which  in  man  are  included  in  the  lobes  of  the  thyroid.  The 
relation  of  the  parathyroids  to  tetany  and  their  control  of  the  calcium 
metabolism  is  definitely  established  by  McCallum  and  Voegtlin.^  The 
course  is  usually  progressive,  but  is  more  subject  to  remissions  than  in 
the  spontaneous  variety.  Other  casc?s  improve,  owing  to  the  C(mn>en- 
satory  action  of  unremoved  portions  of  the  gland,  or  to  the  development 
of  accessory  thyn)ids,  or  through  the  vicarious  activity  of  other  gland- 
ular structures.  The  gravity  of  oixirative  myxedema  is  great  in  pro- 
j)ortion  as  the  patient  is  young.  Occurring  in  childho<Kl,  or  at  any  pericKl 
before  adult  life,  it  retards  or  completely  checks  gn)wth,  and  produces 
a  persistent  infantilism  or  a  myxedematous  idiocy.  It  is,  however, 
complet(»ly  amenable  to  the  thyroid  tn^atment. 

Congenital  myxedema,  myxedematous  idiocy,  or  sporadic 
cretinism  is  usually  first  notici»d  at  about  one  year  of  age,  or  upon 
W(^ning,  and  thereafter  presents  all  the  characteristics  of  adult  myx- 
eilema,  ex(;epting  that  the  mental  faculties  n(»ver  develop  and  physical 
growth  is  retarded  to  the  last  degree.  It  is  frequently  congenital,  and 
Horsley  hits  found  it  in  a  dead-lmrn  fetus.  It  is  encountered  in  the 
offspring  of  degenerate,  alcoholic,  or  phthisical  parents.  At  twenty  years 
of  age  these  cretinoid  idiots  may  i)e  of  little  more  than  two  feet  of 
stature.  The  relatively  normal  size  of  the  head  contrasts  with  the 
dwarfish  body.    The  skull  is  full  behind,  contracted  and  narrow  in 

»  "  Br.  Med.  Jour.,"  Mar.  18, 1899.      « "  Johns  Hopkins  Hosp.  Bull.,"  March,  1908. 
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frnnt,  oft^n  witli  persi^^teiit  fontanel.  The  flabby,  tliickenetl  features ; 
snublx^tl  nose,  tlii<*k  li|is,  tlrtMiping  evf litis,  nmutli  Ji^iji,  lolHufi:^  hyper* 
trupliic  tongue^  and  dnxjliug  sali%"ii  nuikt.*  up  a  jR^culiarly  repulsive 
ap|>etiranee.  Add,  now,  the  sliort,  c^ften  l!|M>inatrjug,  neek  ;  a  protulxrant 
alMltKnien,  often  showin^tr  in^ninid  ami  utnhilieal  ruptures  ;  a  deviating 
spine,  rudiineutary  jjj4*nitals,  and  dwaiiish,  enjoked  liaibs,  and  it  is  im- 
possible to  imagine  a  less  iioniau-lookiu^  object  with  fmmaii  attributt^s, 
4Sparse  hair,  eezema,  and  an  iuiiltrattxl,  inactive  skin  are  eonimuuly 
present.  The  tliyroid  is  al>senL  Idiots  mentally,  they  ean  onlinarily 
exereise  a  little  attcritiou  aud  even  sliow  simie  affectiou.  In  suuie  in- 
^taiiee.s  they  tt^sist  tlieniselves  in  eating  and  dressing.  They  never 
learn  to  s[K*ak,  and  never  show  signs  of  pnbcs4*euet\  ( Jften  even  the 
first  dentition  is  extremely  defective.  On  the  other  hand,  they  lack 
the  dentrnetiveness,  noisiness,  tic^,  eonvulsions,  onanism,  l>alaneing  and 
motor  di^sturbances  so  eotnmou  in  idiocv  from  eerebml  lesion.     Tliese 


^Flg.  S1&— dpondlc  ereliii  before  ud  After  twelve  montbs'  thyroid  ir^tment:  1,  Fiv^yeara  old ;  2,  otie 

year  later  (Parker). 


unfortunate  creatures  may  attain  thirty  or  forty  years  of  age,  and 
iii5nally  tiie  of  pulmonary  eoneonutaiits. 

The  disease  is  also  amenable  in  some  degree  to  the  thyroid  treat- 
ment. 

Cretinism  is  a  term  of  ancient  lineage  and  honored  usage,  but  f>f 
somrwhat  imcertain  detinitiiin.  It  has  Ixtu  appli*"*!  to  tlie  goitrous  and 
feeble-minded  natives  of  Iwalities  where  goiter  is  endemic.  Certain 
valleys  in  France,  S|>ain,  Italy,  and  Switzerland,  and  some  peirts 
of  Great  Britain,  Sweden,  and  of  other  eoimtries  widely  s^-attered 
over  the  globe  present  endemic  conditions  that  prc<lis[Mise  to  goit- 
rous enlargements.      Such   an   enthanic  has   Ijcen   imted   in   Mimicsota 

and  Ontario.     A    few   definite   iacts  arc    the    results   of   observations 
82 
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extending  over  generations  in  some  of  these  communities.  The  off- 
spring of  two  goitrous  parents,  according  to  Kocher,  is  invariably  a 
cretin,  who  may  or  may  not  bo  goitrous,  but  is  myxedematous.  A 
non-goitrous  cretin  invariably  has  goitrous  antecedents  and  is  indistin- 
guishable from  the  myxedematous  idiot  or  s|X)radic  cretin,  the  condition 
also  being  congenital.  In  the  goitrous  cretins  the  thyroid  disease  may 
apiKXir  at  any  jK>ri(Kl  of  life,  and  acts  then,  exactly  as  docs  spontaneous 
myxedema  or  ojHjrative  myxwlema,  to  stunt  growth  and  stop  mental 
development.  The  goitrous  cretin  is  usually  also  myxedematous  and 
may  j)resent  any  degree  of  mental  impairment,  from  mere  simple- 
mindedness  to  abject  brutishness.  The  distribution  of  endemic  cretinism 
is  identical  with  that  of  endemic  goitrous  disease,  and  Kocher  believes 
this  to  be  due  to  orgiuiic  infections  through  the  water-supplies. 

The  only  distinction  between  endemic  cretins  and  other  myxedemic 

patients  is  the  goitrous  enlargtv 
ment.  This  may  be  only  a  differ- 
ence of  degree,  because  the  cystic 
degeneration  and  interstitial  hy- 
pertrophy at  the  bottimi  of  tlie 
goitrous  enlargement  of  the  thy- 
roid is  destructive  in  character 
and  effect.  It  is  easily  conceiv- 
able that  myxedema  and  mental 
disturbances  will  be  develoiKKl 
projK)rtionately  to  the  lack  of 
functionally  active  thyroid.  When 
the  thyn)id  is  entirely  wanting,  as 
in  the  non-goitrous  congenital 
cretin,  or  completely  destn)yed  in 
some  goitnnis  cretins,  the  myx- 
edema is  corresjwndingly  intense 
and  the  mental  degeneration  pro- 
jK)rtionately  develo|KKl.  It  would 
seem,  therefore,  that  the  causes  at 
the  lM)ttom  of  endemic  cretinism 
are  those  tliat  produce  endemic 
goitrous  disease,  to  which  the  cre- 
tinoid state  is  secondary.  These 
are  not  well  understood,  but  usu- 
ally the  soil,  drinking-water,  and  atmospheric  ccmditions  are  held  ac- 
countable. 

Infantilism  and  Myxedematous  Retardation. — Occupying  a 
middle  ground  between  myxedematous  idiocy  and  acipiirtKl  myxedema 
there  an;  numerous  cases  showing  slight  cutun(H)us  tumefaction,  retartled 
mentiil  development,  and  diminisluKl  growth.  These  patients  retain 
their  childishness  both  in  mental  attributes  and  physicid  conformation. 
Perha|)s  here  belong  some  of  the  idiots  classed  as  Mongolian  by  the 
English,  and  some  of  the  nifant^  ariearre  of  the  French.  In'  at  least 
one  well-marked  instance  Brissaud   found  the  thyroid  body   scarcely 


Fig.  219.— MyxcHlematoug  cretin  eighteen  yean  old 

(Parker). 
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perceptible.  At  the  age  of  ten  numertms  and  large  cervi^'al  glnnda 
had  Ijeen  removal  with  probable  resulting  dainage  t«j  the  tliyrt^id. 
Thereafter  tlie  phvf^icMil,  geuital,  and  iiu-ntal  growth  of  the  lad  had 
remaiiKHl  stationary.  Sehriiidt  ^  lias  treated  three  ca.*if^  of  this  ^oH  in 
wiiieh  growth  was  retanleil,  hy  tlie  adndirktration  of  thyroids,  with 
ill) mtxl iati*  i nipro veti irii t . 

Etiology.— If  we  look  opoti  myxedeuia  as  the  manifestation  of 
defet'tivt"  thyroidatiiui,  its  causes  are  tliose  of  disease  or  ahseoce  of  the 
tlivroi<l  hiidy.  In  s*inie  eases  it  is  a  ientiohf/ieai  ^Irfcd  ;  in  otliers  it  is 
tlie  result  ot  a  tltjpotffifij<  which  may  l>e  tlepenilent  on  inftx^tioiis  jvnx'e^ses, 
as  tlie  intV-ctious  fevers,  rheumatism,  etc.;  in 
others  it  ia  eystic  degem'rafion  ;  in  otiiei's  the 
result  uf  (mumft  or  surgieal  exftrpalhiK  Taking 
ail  causes  of  myxedema  together,  tliere  is  a  pre- 
[jondcrauceof  /rwfife^  which  reaches  large  pro[>or- 
tioiis  in  the  spcuitaneous  adult  varieties.  It  is 
prolmble  tliat  the  close  relatitin  of  the  thyroid 
and  uterine  fiuictious  is  at  the  bottom  of  this 
fact.  It  is  only  necessary  to  mention  the  in* 
erease<l  size  of  the  tliyroitl  in  [>regnan<*y,  its  fre- 
4uent  etdargeuietjt  in  imbesceut  girls,  its  usual 
congestion  in  some  women  during  menstruation, 
and  its  tinal  retractifui  at  the  menopause,  hrti- 
td^H'/an  of  the  neck  and  head  and  x//^j/i ///.•<  4*f  the 
thyroid  gland  have  iu«hiced  myxedema. 

Reg:inling  the  manner  in  whicli  detect iv(» 
thyri>idati*»n  affects  tlie  tn^phic  apparatus  and 
induces  tlie  mucoid  d*']Misits»  twu  general  ptiints 
of  \^ew  depending  upon  op|»ositc  jihysiolupcal 
hypithescs  are  inaititaitRHl.  As  yvi  all  is  theory* 
Many,  with  8trhit!",  Ijclieve  that  the  normal  thy- 
mid  elaborates  some  substance  ind is] leasable  to 
the  projKT  action  *»f  the  nervc^us  system.  Tliis 
substance,  liowcver,  has  never  been  isolated  nnr 
its  characteristics  flctermiutHb  Others,  w  ith  Hors- 
ley,  eouceive  tliat  the  thyntid  transforms  the  mu- 
cinoid  elements  of  tlie  bhiod  into  ntiliziible  meta- 
Vwilic  constituents,  or,  as  a  nioditit-ation  of  this 
idea,  that  the  thy  mid  eliminates  certain  harmtul 
elements  fmm  the  blomh  The  blo<Hl  in  myxedt^ma 
is  poor  in  oxygen  and  tlie  urine  is  of  an  increased 
toxicity,  R*>th  of  these  fMiuditions  an*  tavoi-alily 
niiKlilitMl,  as  is  the  myxinlematous   stale,  by   the 

administration  of  thyroids.  It  now^  is  iletermined  that  tlie  thyroid 
glaud  i^  essential  to  life  and  to  the  pn>{XT  neurotrojilnc  Ijalanee.  That 
it  is  essentially  stH^retory  is  proven  liv  its  embryonal  duct  in  man  opMi- 
ing  at  the  root  of  the  tongue  ami  its  aettve  connect  ion  with  alimentai^^ 
processes  in  the  lower  orders. 

*  '*  TlR^nipeutij^iif  Wm-ln'n./'  Nov.,  tl^96. 
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Morbid  Anatomy* — ^The  primal  lesion  of  myxedema  is  located  in 
the  diyroid.  In  myxedematous  idiocy  tlie  gland  is  either  wanting,  rudi- 
mentary, or  atrophic.  In  acquired  myxedema  it  is  atrophic,  yellowish 
white,  and  fibrous.  At  first  there  appears  to  be  an  embryonal  vesicular 
infiltration,  with  epithelial  proliferation.  Later,  fibrous  changes  pre- 
dominate, and  finally  complete  sclerosis  is  presented.  This  practically 
constitutes  a  parenchymatous  and  interstitial  thyroiditis.  Murray,  how- 
ever, believes  that  atmphy  of  glandular  tissue  is  the  first  step,  due 
probably  to  the  action  of  some  toxic  agent,  and  that  the  increase  of 
fibrous  tissue  is  a  replacement-fibrosis.  The  cystic  degeneration  of 
cretinoid  goiter  reaches  the  same  results  by  its  destructive  action  upon 
the  glandular  parenchyma. 

The  »ubcutaneou8  cellular  tissues  are  infiltrated  with  a  gelatinous, 
mucinoid  substance  and  the  faJUy  pannieulus  is  much  increased.  Through- 
out the  organism  there  is  a  tendency  to  jibrous  proliferation  which 
especially  affects  glandular  organs,  as  those  of  the  skin  and  the  kidneys. 
Mucin  has  also  been  found  in  the  blood  and  in  all  the  tissues  of  the 
body.  The  pituitary  gland  and  the  thxpnus  are  frequently  enlarged, 
apparently  for  the  purpose  of  compensation.  The  nervous  system  pre- 
sents no  cliangcs  that  are  uniform  or  significant.  Central  hyperemia 
and  tumefaction  of  the  nerve-cells  have  been  noted  by  Rogowitch. 

Treatment. — ^The  treatment  of  myxedema  furnishes  one  of  the 
most  brilliant  chapters  in  medicine.  It  was  observed  that  in  animals 
and  man  myxedema  did  not  follow  partial  ablation  of  the  thyroid,  and 
Schiff  found  that  a  portion  of  the  gland  subcutaneously  or  intraperitoneally 
implanted  prevented  the  myxedematous  state*  in  animals  subsequently  thy- 
roidectomized.  Horsley  suggested  the  same  procedure  in  man,  and  it 
was  carried  into  effect  by  Kocher,  Tjannelongue,  Bircher,  and  others  with 
favorable  results.  When  the  thyroid  graft  was  successful,  myxedema 
was  temporarily  checked.  Murray  first  used  subcutaneous  injections  of 
thyroid  extracts  or  emulsions  with  better  and  more  persistent  results,  and 
a  series  of  cures  were  reported  by  this  method  in  the  hands  of  numerous 
observers.  Howitz,  of  Copenhag(»n,  followed  shortly  and  independently 
by  Mackenzie  and  Fox  in  England,  and  then  by  a  host  of  physicians  the 
world  over,  fed  myxedemic  patients  with  thyroids  raw,  partially  cooked, 
or  desiccated.  The  results  were  almost  uniformly  good.  The  pro- 
cedure is  perfectly  justified  not  only  by  clinical  results,  but  by  the  fact 
that  in  lower  animals  and  in  the  human  embryo  the  thyroid  gland  fur- 
nishes a  secretion  to  the  alimentary  canal  by  a  duct  opening  at  the  fora- 
men cecum  on  the  base  of  the  tongue.  The  sheep's  thyroid  is  habitually 
employed  and  is  now  an  article  of  commerce  in  the  form  of  various 
powders  and  t^iblets.  The  equivalent  of  one-half  a  sheep's  thyroid  may 
be  administered  daily,  and  if  well  tolerated,  increased  to  a  full  thyroid  or 
more.  If  prompt  action  is  secured,  it  may  Ik*  reduced,  and  if  difficulties 
arise,  it  must  be  diseontinucnl  and  resumed  with  caution.  The  exhibition 
of  thyroids  is  followed  in  a  day  or  two  by  a  return  of  the  temperature  to 
the  normal  standard,  which  it  may  even  exceed  by  a  degree  or  two;  the 
pulse  becomes  more  rapid,  the  urine  increases  in  volume,  the  pigmentary 
infiltration  diminishes,  the  fatty  deposits  melt  away,  and  the  patient 
becomes  more  animated  and  cheerful.     Four  to  eight  weeks  may  show 
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a  marvelous  change.  The  skin  becomes  softened  and  moist,  the  hair 
and  nails  are  better  nourished,  and  the  normal  state  of  the  patient  is 
shortly  attained.  To  maintain  the  cure,  thyroid  feeding  must  be  main- 
tained. If  the  treatment  is  discontinued,  the  patient  promptly  relapses. 
The  equivalent  of  one  thyroid  a  week  is  usually  sufficient  for  the  pur- 
pose, and  cases  are  now  on  record  in  which  several  years  have  been 
passed  in  apparent  health  and  vigor  under  this  regime. 

The  treatment  is  attended  by  considerable  danger ,  and  in  some  in- 
stances it  has  been  followed  by  fatal  results.  Headaches,  pains  in  the 
bowels,  diarrhea,  neuralgia,  insomnia,  malaise,  and  nervous  excitement 
are  some  of  the  unpleasant  symptoms  wliich  should  promptly  lead  to  a 
reduction  of  the  dose  or  to  the  temporary  interruption  of  the  treatments 
When  the  terminal  cachexia  of  myxedema  has  appeared,  this  treatment 
is  hazardous,  but  nothing  else  can  possibly  rescue  the  patient,  and  in 
some  such  cases  it  has  done  so.  In  children,  especially  in  myxedema- 
tous idiots  with  rachitic  deformities,  thyroids  tend  to  produce  a  soften- 
ing of  the  bones  tliat  may  greatly  exaggerate  the  osseous  distortions. 
Parker^  and  others  have  met  with  this  complication,  and  have  recom- 
mended that  such  cases  be  treated  in  bed,  and  the  weight  kept  off  the  legs. 

In  acquired  or  operative  myxedema  thyroid  feeding  may  be  consid- 
ered established  as  a  curative  treatment.  In  cases  of  myxedematous 
retardation  its  results  appear  equally  brilliant.  In  sporadic  cretinism  it 
is  capable  of  producing  the  most  marvelous  improvement,  which  is  com- 
plete in  proportion  as  it  is  adopted  early  in  life.  In  endemic  cretinism 
its  effects  are  beneficial,  but  as  yet  its  proper  value  is  not  established. 

The  action  of  thyroidin,  a  chemical  compound  isolated  by  Baumann,^ 
is  practically  the  same  as  that  of  the  various  preparations  of  the  gland, 
but  is  less  likely  to  be  attended  by  the  accidents  of  ptomain  poisoning. 
Against  the  tetany  that  sometimes  follows  removal  of  the  thyroid,  it  is 
less  efficient  than  the  thyroids  themselves. 


EXOPHTHALMIC  GOITER. 

Exophthalmic  goiter,  otherwise  known  as  Graven?  diseasey  Base- 
dovfa  disease,  cardioOiyroid  exophthalmos ,  and  struma  exophthalmica, 
presents,  in  most  respects,  a  complete  contrast  to  myxedema,  but  also 
shows  some  analogous  features.  We  have  considered  myxedema  as 
due  to  defective  thyroidation,  and  we  may,  at  least  tentatively,  look 
upon  Graves'  disease  as  the  manifestation  of  excessive  or  perverted  thy- 
roid activity,  or  of  both.  The  disease  is  manifest  by  the  three  so-called 
cardinal  symptoms  of  rapid  heart,  enlarged  thyroid,  and  prominent  eye- 
balls. To  this  must  be  added  a  fine  tremor,  mental  irritability,  and 
muscular  weaknt»ss,  which  are  equally  common.  Further,  nearly  every 
function  of  organic  life  may  be  disturbed.  Flajani,  in  Italy,  described 
the  condition  in  1802,  and  Parry,  in  England,  in  1825.  Graves  taught 
it  as  a  disease  entity  in  1835,  and  published  it  as  such  in  1843  ;  mean- 
while Basedow,  in  Germany,  had  independently  written  of  it  in  1840. 
This  serves  to  explain  the  various  names  applied  to  it  in  different 
countries. 
1  **Brit.  Med.  Jour.,"  JuJy,  1896.         »Notkin,  *' Wien.  klin.  Woch.,"  Oct.  22,  1896. 
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Etiology. — Graves'  disease  belongs  to  the  reproductive  period  of  life, 
being  rare  before  pul)erty  and  after  the  menopause.  Barret  ^  was  able 
to  collect  only  42  cases  in  children  below  the  age  of  fifteen,  the  youngest 
being  four  and  a  half.  It  affects  females  five  or  six  times  as  frequently 
as  males.  A  neuropatiiic  heredity  is  commonly  encountered.  Pubescence 
in  girls,  menstrual  difficulties,  chlorosis,  and  all  debilitating  conditions  act 
as  pr(Hlis|M)simts.  In  exceptional  instances  Graves'  disease  seems  to  be 
duo  to  certain  intranasal  and  intra-abdominal  conditions.  As  eaxniing 
cnmen  may  be  mentioned  emotional  and  mental  nhoch,  especially  profound 
and  protnicted  anxi(»ty  and  (iriefy  but  frequently  cases  attributed  to  such 
causi;s  ciui  be  traced  back  of  them.  In  such  instances  the  mental  strain 
may  serve  to  precipitate  the  more  prominent  symptoms  of  the  disease. 
Pre//juifwy  may  seem  to  excite*  the  disease.  Occurring  during  its  course, 
the  disease  is  sonu^times  apparently  mcxlified  for  the  better,  but,  on  the 
other  hand,  may  Iw  aggnivated.  After  delivery  there  is  frequently 
distinct  improvement.  Graves'  disease  is  often  associated  with  other 
neuroses,  such  as  chorea,  hysteria,  and  epilepsy.  It  is  observed  sometimes 
with  tabes,  and  the  mental  disturbance;  not  infrequently  reaches  into 
tlie  field  of  insanity.  A  family  type  '  is  sometimes  encountered,  affect- 
ing several  or  all  offspring  of  parents  who  may  show  no  abnormality. 
A  sjMicial  but  rare  association  of  Gnives'  disease  is  with  tetany,  scler- 
oderma, myxedema,  and  acmmegaly.  All  of  which  are  closely  allied 
through  relation  to  the  thyroid  body. 

Numerous  theories  as  to  its  paihogenesis  have  been  entertained. 
Graves  considereil  it  a  disease  of  the  heart.  Marshall,  Taylor,  and  Piorry 
attributed  it  to  meclianical  compression  of  the  cervical  vessels  and  nerves. 
After  the  experiments  of  Claude  Bernanl  ujkhi  the  cervical  sympathetic, 
lesions  of  this  |)ortion  of  the  nervous  apparatus  were  believed  to  be  at 
the  bottom  of  exophthalmic  goiter.  Following  Charcot,  the  disease  was 
by  many  considennl  a  pure  neurosis  similar  to  hysteria.  At  present  there 
are  two  general  theories  in  the  field.  One  incriminates  the  medulla, 
the  other,  the  thyroid.  Pointing  to  the  bulbar  orirpn  of  the  disease  is 
the  association  of  cardiac,  vasomotor,  secretory,  and  thermic  disturb- 
ances, to  which,  in  various  rare  cases,  palsies  of  cranial  nerves,  pro- 
ducing ophthalmoplegia,  facial  palsy,  trigeminal  neuralgia,  and  auditory 
disturbance  are  added.  In  certain  cjises  bulbar  hemorrhage,  atrophy  of 
the  restiforin  bcnlies,  and  degeneration  of  the  solitary  bundles  have  been 
found,  and  the  association  with  tabes  argues  the  same  cause.  Felehne  and 
Dardufi,  by  exiHjrimental  lesions  of  the  restiform  bodies,  have  produced 
the  major  symptoms  of  exophthalmic  goiter.  As  a  rule,  however,  the 
bulb  is  not  structurally  affected,  and  the  diverse  conditions  cited  are  as 
likely  to  be  effect  as  cause. 

Following  Johnston  there  are  many  who  believe  that  overactivity  of 
the  thyn)id  gland,  causing  a  hyperfhyroidatioriy  explains  the  genesis  of 
exophthalmic  goiter.  The  principal  facts  supporting  this  point  of  view 
are:    (1)  The  usual  changes  and  enlargement  of  the  thyroid;   (2)  the  im- 

»  "Jour,  (le  M6(l.,^'  July  10,  19(h>. 

^Brower,  '^Chicago  Med.  liec.,"  1898;  Holmes,  "Phila.  Med.  Jour., »»  June  11, 

1898. 
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provemeiit  atid  inuws  resulting  upon  removal  of  a  jxjrtioii  of  the  ^laml  ; 
(rt)  the  syniptoiiis  of  exoplithahnif  giiiter  inthnxMl  hy  ovenlosos  id"  thy- 
roitls  ill  my  xei  I  em  a  terns  patients  ami  normal  individuals;  (4)  the  etises  id 
which  exophthalmic  goiter  hiia  eventuated  in  myxedema  throii^li  de- 
gfmerativc  chaii|rcs  in  tlie  ^land,  and  (5)  t!ie  almost  al>s«4nte  contrast 
between  myxe^lema  aiicl  (i raves*  disease. 

Hursley,  who  lias  ijiveii  inrjst  ecmstant  an*l  careful  attiMitiou  to  this 
snbjt*ct  for  many  years,  antl  to  whose  investij^atioii  we  owe  iiuich  (4* our 
prei!ient  knowledge  reganlin^  the  functions  of  the  lliyroid  body»  insii^^ti? 
U|M»n  the  changes  in  t!ie  p:hnnl  and  its  sccretirni.  Me  declares  that  **  ex- 
ophthalmic troitcr  in  its  variMUs  de*!:roes  results  from  iHTvei-sion  of  the 
fiiuetinn  of  the  tiiyn*id  gland,*'*  It  has  been  iVaind  by  many  observers 
that  the  use  of  thyroids  in  (iravt\s' dismse  otten  intensities  all  the  symjj- 
tomijj  but  there  are  certain  cases  in  wliich  they  seem  to  eiuise  impr(»ve- 
ment.  Is  it  not  reasonable  to  su|iiM»se  that  wlien  the  gland  is  simply  or 
mainly  overacting  their  admin  is  tnvt  ion  inereases  the  liy[M.'rlliyroiilation, 
but  may  iKvortit  the  cases  that  by  perversion  uf  thyroid  function  are  nut 
supplitMj  with  a  normal  secretion?  Cunningham/-  on  experimental 
grounds,  reaches  witli  Glcy  tlie  conchision  that  the  majority  of  symptoms 
in  Graves'  disease  may  be  [>tausil)ly  exj*iained  l»y  the  liy[»otbcsis  id' 
deficient  thyroid  activity.  This  Koeher,  on  very  logical  grounds,  entirely 
denies.*  The  question  of  the  relatiivii  of  thyroid  action  to  the  functions 
of  the  ner\'ous  system  has  been  alreiuly  outlined  in  the  deiscription  of 
myxedema  (see  p.  4t)tV), 

Accepting  the  thyroid  theory,  we  are  still  contn>ut(Hl  with  the  initial 
question  as  to  why  the  thymiil  funeti^m  is  primarily  disturbtHL  Some 
have  attrihutcfl  this  to  infection  setting  up  a  thyroiditis^  and  ]x>int  to 
the  frefjuent  history  of  antecedent  infections  fevers,  etc.  Others  accuse 
the  neuropathic  hert^lity  or  coTistitution.  The  real  cause  still  cscajies 
us.  The  intimate  relation  of  thyroid  and  uterine  functions  [siH'  p.  41>9) 
and  the  usual  occurrence  of  exophtlialinic  goiter  during  reproductive 
life  are  of  interest. 

Morbid  Aiiatom7. — Tlie  autopsieal  findings  in  exc>pbtlialmic  g^jiter 
are  inconstant  and  varialdc.  The  itcarf  is  iiften  tlilated  ;  the  sometimesi 
thickened  walls  may  present  fatty  degeneration.  The  valves  are  dis- 
eased only  as  accidental  concomitants.  The  thi^roid  both^  may  present 
any  goitmus  variation  from  simple  congest i(ni  to  the  mt*st  destructive 
k*sions.  Usually  tin*  lobes  are  unetpially  enlarged,  firm  to  the  touch, 
and  present  a  rcddisii,  {>ul]iy  aspe<*t.  Colloid  <legeneration  in  jilaces  is 
not  uncommoti  an<l  may  result  in  cystic  formatitm.  Tlie  vesst4s  are 
thickcuctl,  dilatcih  "^ii<h  i^*  clinmic  ciis<L\^,  atheromatous.  There  is  a  pro- 
liferation of  connective  tissue  tliroughont  the  gland  which  may  n-aeh  a 
sclerotic  degrtn:'.  The  acini  of  the  gland  become  ililatcfl  ;  the  eejlbiid 
material  disjipjiears,  leaving  a  granular  debris  ;  the  set*rctioii  l)cc<>m(*s 
thin  and  watery,  the  epithelium  more  or  less  disintcgnitetl.  I'lie  thi/mu^ 
is  often  pi'rsistent  and  cnlargwl,  slKiwing  increased  vascularity  and 
an  attempt  at  con q Kcusii to ry  or  pcrha])s  at  antagonistic  activity.  The 
orhital  earttti  is  often  normal,  hut  as  fretpiently  j>resents  some  fatty  pro- 
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liferation,  and  almost  always  the  evidence  of  a  continuous  retrobulbar 
congestion. 

On  the  part  of  the  nervous  sydem  the  alterations  in  the  cervical  sym- 
pathetic gangh'a,  described  in  early  accounts,  are  not  found.  Changes 
attributable  only  to  the  cachectic  state  are  detected.  In  the  bulb  and 
spinal  cord  vascular  degeneration  has  lxK»n  encountered,  with  occasional 
small  hemorrhages  and  dilatations.  Atrophy  of  the  restiform  bodies 
and  of  the  solitary  bundles  has  been  noted  once  or  twice,  as  has  atrophy 
of  the  ascending  root  of  the  trifacial.  The  associated  lesions  of  tabes^ 
are  more  frequent. 

The  miutcles,  acconling  to  Askanzy,^  show  fatty  infiltration,  usually 
distinct  to  the  naked  eye.  The  fat  globules  are  seen  microscopically  in 
long  rows  in  the  muscle-fibers,  which  also  show  increased,  sometimes 
degenerated  nuclei. 

Symptoms. — The  onset  of  exophthalmic  goiter  is  frequently  in- 
sidious, and  the  jmtient  can  scarcely  say  when  it  began.  In  other  in- 
stjinces  the  major  symptoms  appear  within  a  few  days  or  even  within 
a  few  hours,  following  some  inciting  shock,  but  it  is  always  allowable 
to  suppose  that  unobserved  minor  manifestations  had  been  previously 
prest»nt.  Such  fact  can  frequently  be  elicited  by  judicious  inquiry. 
Canliac  p«ilpitation,  nervousness,  irritability,  and  unaccountable  fatigue 
are  often  felt  for  months  before  tlie  more  prominent  symptoms  are 
declared. 

Cardiov€U9Cular  Features. — ^The  cardiac  disturbance  usually  is  the 
first  of  the  triad  of  cardinal  symptoms  to  api^ar.  The  pulse  becomes 
rapid,  and"  onlinarily  reaches  120  a  minute,  unless  the  patient  is 
reclining  and  at  |)erfect  rest,  when  it  may  dmp  to  90,  but  never  reaches 
normal  during  the  activity  of  the  disease.  A  rate  of  150  or  even  200 
is  not  very  rare.  Of  the  three  major  symptoms  a  rapid  pulse  may 
alone  exist,  and,  taken  with  several  other  and  minor  symptoms,  may 
suffice  for  a  diagnosis.  It  is  the  only  essential  symptom.  Ordinarily 
regular,  the  rhythm  of  the  heart-beat  in  some  cases  is  greatly  disturbed. 
The  heart  acts  in  the  most  tumultuous,  irregular  manner,  and  its  in- 
competence is  shown  by  vertigo,  cyanosis,  and  precordial  distress.  Pal- 
pitation and  cardiac  throbbing  are  experienced  by  most  patients,  and 
may  be  occasioned  by  the  slightest  physical  or  mental  distress.  At  such 
times  the  breast,  neck,  and  face  are  frequently  suffused,  and  hot  waves,. 
with  viol(»nt  blushes,  may  sweep  over  the  up|)er  part  of  the  chest,  neck, 
and  facx*.  At  first,  and  sometimes  tlm)Ughout  the  disease,  the  stetho- 
scope reveals  nothing  but  the  tachycanlia  and  violent  systole.  Func- 
tional systolic  bruits  and  anemic  murmui*s  are  not  infrequent.  Organic 
valvular  disease  is  practi(uilly  an  accidentiil  complication.  An  apparent 
hypertrophy  is  really  due  to  dilatation  and  to  the  enlarged  area  over 
which  the  ajM^x-beat  extends  by  its  increascHl  violence.  In  late  cachectic 
stages  the  dilatation,  with  degeneration  in  the  heart-muscle,  becomes 
physically  apiKirent  and  threateningly  prominent.  Grocco^  finds  that 
dilatation  is  always  present  during  attacks  of  tachycardia,  that  there  is 
an  intimate  relation  between  the  amount  of  dilatation  and  the  general 
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Jisthenia,  and  that  intense  but  transitory  changes  in  the  sounds  and  shape 
of  tlie  heart  are  niarktHl  feature.s  of  the  disease. 

TJie  entire  eireulatory  system  is  afleeteth  This  is  most  manifest  iu 
the  aortic  hranehes,  espt^cially  in  the  cervical  arteries,  and  is  seen  in  t!ie 
tenipuol  anil  retinal  arteries  and  vt  ins.  It  is  less  wt'll  markcfl  in  the 
extreniit i4's»  ^J^n  Gerhard t*  has  nnttd  it  in  the  ptdniar  arehes  and  in  the 
emnds.  Me  nX^v  calls  attention  to  the  presence  of  cjipillary  pulsation 
in  tljr  s[>leen  and  liver  ami  kidneys.  In  eases  i>f  long  stan4liug,  vascular 
dilatiition  is  prmlnecd  and  the  veins  themselves  become  iihrons  and 
arterializaL  The  hloml  shows  mainly  the  alterations  of  a  simple  anemia, 
but  without  inca^iLse  of  the  total  number  of  white  ceils  the  lymphocytes 
frequently  are  inr reused  even  to  60  or  70  per  cent.,  and  30  per  cent,  is 
very  connnon  (Kocher). 

The  goiter  may  appear  at  any  period  of  the  disease  or  n*ay  never 
devch>p.  In  s<ime  instant^es  it  is  of  insidi<ius  growth,  and  tl^^  jKitient's 
attention  is  unly  ineidcntidly  called  tn  it  l>y  tightness  of  the  ordinary 
neckwear.  In  other  instances  it  is  of  snddcn  development^  or  mav  ad- 
vance in  size  at  intervals,  or  advance  and  recHle  rcjK*at<xlly.  In  any 
case  it  raiTly  attains  very  large  pro|>urtions,  and  pnictieally  never  inter- 
feres meelKmieally  with  respinilion.  It  is  usually  nsynmietricah  the  right 
lolje  conunotdy  being  most  alfiH^ted,  Tlie  swelhng  may  lie  continetl  to 
one  lobe,  usually  the  right,  or  it  may  involve  tlie  istlunus  alone.  The 
tnmor  usually  utters  considerable  resistance  to  palpation,  and  a  pulsatile 
thrill  is  fi*cqnently  to  l)e  detected.  In  some  instances  inMlules,  indic- 
ative of  parrncliymatous  changes,  ciin  lie  made  out.  Auscultation  over 
the  enlargetl  tliyroid  readily  deti^-cts  in  most  cases  a 
bruit  synchmnous  with  the  pulscj  and  the  tumor  enn 
often  be  seen  to  expand  with  ever\'  systolic  im]>ulse. 
By  manual  compression  it  nray  often  be  greatly  re- 
duced in  size  tor  the  moment,  and  it  has  a  tendency 
to  fluctuate  in  volume  during  tlie  progress  of  the  dis- 
ease, increasing  in  size  U|wn  the  occasion  of  any 
physiad  or  mental  excitenicnt.  In  late  cases,  tlrrongh 
interstitial  thickening  or  cystic  iiegeoenition,  it  inay 
give  a  sclerous  or  fluctuant  fet'liug  to  th*-  ttiuch,  and 
does  not  then  recede  uimui  the  cessiition  (d*the  malady. 
It  may  even  IxMNime  marketlly  atmphic,  and  then 
my  %  et  I  em  a  g  rad  n  id  I  y  tl  e  \'t'  In  |  >s . 

Ocular  ConditionB. — With  tlie  ap(>€^arance  of 
exophthaltnoff^  which  usually  promptly  ft  J  lows  the 
goitrous  enlargement,  tlie  famous  triad  of  symptoms  is  complete.  It 
may  appttir  Ix^fore  the  goiter  or  in  mses  that  never  show  thyroid  enlarge^ 
nient.  Bi>tli  eyes  commotdy  are  aff'eeted,  but  at  fii>t  nsaally  in  uni"f|nal 
degree,  ami  exceptionally  l>ut  laie  is  prominent  Tliis  occurs  usually  in 
cases  in  which  oidy  oiu^  lobe  of  the  thyroid  is  enlarged,  ami  nnumonly 
on  the  same  side,'  The  prominent  eyeballs  with  widtMtjM'U  lids  give 
an  exprt»ssion  of  exciteil  fierceness  anil  fright  stmngely  mingled,  and 
quite  disconcerting  to  strangers.     The  ocular  protrusion  varies  greatly 

>  *Trntnin»latt  f.  Clli^lrp^i«^*'  Sept.  5,  Ismi. 
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in  amount  in  different  patients,  but  in  extreme  cases  has  caused  actual 
dislocation  of  the  eyeball.  Unless  it  exceed  a  moderate  amount  it  occa- 
sions no  inconvenience  and  may  even  escape  the  patient's  attention.  In 
a  more  pronounced  degree  the  exophthalmos  induces  some  difficulty  in 
ocular  movements  and  causes  o(Mdar  fatigue.  When  exophthalmos  i» 
well  marked,  a  distinct  bruit  has  been  hejinl  by  placing  a  stethoscoiK*  on 
the  (^1os(h1  lids.^  The  cornt»a  may  also  become  inflamed  from  inade- 
quate protection,  esjK^cially  at  night  and  in  the  wind.  There  is  fre- 
quently an  in(;rease<l  hwrimation,  which  may  occur  indeiHUidently  of 
tlie  oxoi)hthalmos,  and  later  the  secretion  of  tears  may  be  defective. 
( bjijumihitis  and  keratiiw  may  arise  as  complications,  and  perforation 
by  ulceration  has  been  known. 

The  /////*  are  usually  retracted  and  often  show  p(»culiar  and  important 
motor  difficulties.  Winking  is  infrequent,  but  in  (w(^onal  instances  is 
nipidly  rei)eated  at  momentary'  intervals.  Von  Graefe  noted  that  in 
looking  down  the  upper  lid  (lid  not  corresiKMidingly  follow  the  move- 
ment of  the  ball  as  in  health.  This  sign  is  not  reflated  to  the  amount  of 
exophthalmos,  as  it  is  sometimes  fouml  in  normal  individuals,  and  may 

be    absent    in    marked    cases 
^  ^  of  (rraves'  disease.     Stellwag 

callwl  attention  to  the  usual 
widening  of  the  ]>al|)ebnil  fis- 
sure and  the  incomplete  closure 
of  the  lids  even  when  the  pa- 
ti(Mit  thinks  the  eyes  are  firmly 
closed.  In  a  few  ceases  Joffroy 
has  noted  a  similar  inactivity 
of  the  lower  lid  and  of  the 
frontalis  in  hiking  upward, 
voluntary  control  of  the  latter 
musi^le  remaining  perfect   The 

FiKH.  222  and  22:J.-Kxaphth*Iniic  goiter     1.  Show.  P"^!'"^  ^^  ^'^^  I>all>cbral  fissUre 

exophthaliiioH  and  the  thymld  tumor;  2    the  pmillar  18  oftcU    morC    Or    IcSS  anfTular, 

outline  of  tii(>  paliK'ltnil  <»peniDg  and  the  failuriiof  the  |      .  .  i 

browH  and  lower  lids  to  a»ecnd  iu  looking  upward.  iosillg       its       smoOth        CUrVCS. 

Mobius  has  mlled  attention  to 
a  difficulty  of  convergence  that  is  commonly  present.  Kocher'  considers 
a  sudden  retraction  of  the  upper  lid  when  the  patient  is  directed  to  look 
steadily  at  the  examiner  or  upward  a  very  early  and  persistent  symptom. 
In  exceptional  cases  an  external  ophthalnwplegm  has  been  seen.  Paresis 
of  the  frontalis  or  of  the  entire  facial  nerve  or  involvement  of  the  sensory 
and  motor  portions  of  the  trifacial  has  been  noted.  Pigmentation  of  the 
lids  is  often  excessive.  * 

VImon  is  usually  intact  and  the  pitpih  are  normal,  but  myopia  may 
develop  on  extreme  pressure  fnmi  exophthalmos.  The  eye-gnninds 
show  no  abnormality  aside*  from  retinal  congestion  and  dilatcKl,  somiv 
tim(»s  pulsating,  V(»ssels.  Photophobia  and  brilliant  muscee  are  attribu- 
table to  the  retinal  congestion,  and  hallucinations  of  sight  may  have  the 
same  origin. 

*  Sanger  Brown, personal  commtmication.  *  " Br.  Med.  Jour./*  June  2, 1900. 
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Motor  Conditions. — Besides  the  motor  disturbances  of  the  eye  and 
its  appendages,  previously  indicated,  the  entire  musculature  is  affected 
with  such  marked  weakness  that  Charcot  was  led  to  describe  a  Base- 
dowian  paraplegia.  Muscular  asthenia  is  often  an  early  symptom.  The 
reflexes  may  be  diminished  and  the  legs  may  suddenly  give  way,  causing 
the  patients  to  fall  heavily.  Of  similar  origin  are  tlie  shallow  respiratory 
excursions  and  diminished  expansion  of  the  chest  Cramps,  contractures, 
fleeting  tetanoid  conditions,  and  even  epileptiform  crises  have  been 
noted.  The  occasional  association  of  chorea,  epilepsy,  and  hysteria  has 
already  been  mentioned,  and  must  not  be  confounded  with  motor  dis- 
turbances due  to  Graves'  disease. 

An  almost  constant  symptom  in  Graves'  disease  is  2LJine  tremor  which 
is  as  significant  as  any  one  of  the  cardinal  triad.  It  is  of  variable 
intensity,  may  appear  only  at  intervals,  and  be  limited  to  the  head  and 
upper  extremities.  By  placing  the  finger-tips  on  the  head  when  the 
patient  is  sitting  or  standing,  the  examiner  will  be  aware  of  a  vibration, 
and  this  may  be  demonstrated  by  placing  a  long  feather  in  the  patient's 
hat.  It  usually  is  easily  seen  in  the  extended  hands,  especially  if  the 
fingers  be  spread  widely,  or  it  may  be  then  felt  by  grasping  the  patient's 
wrist.  In  some  cases  the  entire  trunk  is  affected,  and  in  standing,  the 
tremor  may  be  present  in  the  lower  extremities.  It  is  sometimes  dis- 
tressing to  the  patient,  but  oft«n  occasions  no  complaint,  and  must  be 
mtelligently  sought.  The  rapidity  of  the  tremor  is  from  eight  to  ten 
oscillations  a  second. 

Secretory  and  Vasomotor  Features. — With  the  hot  waves  and 
morbid  blushing  that  have  already  been  noted  there  is  often  profuse 
perspirationy  which  may  be  widely  distributed,  limited  to  one  side  of  the 
body,  or  most  abundant  on  the  hands  and  feet.  In  some  cases  it  necessi- 
tates frequent  changes  of  underclothing.  Usually  it  is  attended  by  a 
feeling  of  almost  unbearable  heat,  and  these  patients  often  seek  cool 
rooms  even  in  winter  and  find  all  bed-covering  intolerable.  The  bodily 
temperature  may  be  quite  normal,  but  in  rare  instances  an  elevation  of 
from  one  to  five  degrees  has  been  noted,  and  in  the  terminal  cachexia  of 
fatal  cases  hyperpyrexia  is  commonly  encountered.  Hemorrhages  from 
the  uterus,  nose,  gums,  and  lips  are  not  infrequent.  ^  Polyuriay  especially 
periodical  polyuria,  is  a  common  phenomenon,  emd  glycosuria  is  sometimes 
encountered.  Albuminuria,  however,  is  the  rule  at  some  period  of  the 
disease.  It  is  usually  intermittent  and  appears  when  the  other  manifes- 
tations of  the  disease  are  exaggerated,  as  if  due  to  the  hypervascularity 
of  the  medulla.  Edema  is  common,  but  peculiar  and  usually  circum- 
scribed ;  it  may  affect  the  upper  eyelids  and  has  a  preference  for  the 
outer  aspect  of  the  legs,  the  thighs,  and  the  abdomen.  The  infiltration 
is  not  boggy  and  does  not  pit  on  pressure,  but  reminds  one  of  the  resi- 
liency of  myxedematous  swelling.  In  rare  instances  it  may  become 
generalized  and  does  so  in  those  cases  that  eventually  develop  myx- 
edema. 

Mentcd  Disturbances. — From  the  beginning,  and  often  for  a  long 
period  antecedent  to  the  appearance  of  cardiac  symptoms,  the  subjects 
of  Graves'  disease  present  a  considerable  mental  erethism.  There  is 
*  S.  Popoff,  '*  Neurol.  Centralbl.,"  April,  1900. 
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an  indefinable  and  tormenting  agitation,  marked  by  mental  and  motor 
restlessness  and  an  imperative  and  impulsive  tendency  to  be  doing. 
Their  emotions  are  too  readily  excited,  and  they  are  unusually  impres- 
sionable and  irritiible,  reacting  in  an  exaggeratetl  manner  to  all  the  inci- 
dents of  daily  life.  In  more  pronounced  cases  they  become  voluble 
and  manifest  the  greatest  mobility  of  ideas,  without  {)ersisteut  concen- 
tration or  logical  order.  Their  affections  are  likely  to  undergo  modifi- 
cations, and  they  become  irascible,  fault-finding,  inconsiderate,  ungrate- 
ful, and  hard  to  live  with.  In  some  instances  this  disturbance  of 
mentation  carries  them  over  the  border  into  active  mania,  marked, 
perchance,  by  delusions  of  fear,  due  to  the  cardiac  symptoms  or  the 
sensations  of  heat.  Insonniia  is  often  added,  and  the  fitful  sleep  is 
disturbed  by  horrifying  dreams  that  are  likely  to  be  projected  into  tlie 
waking  moments  and  woven  into  delusions  which  are  usually  unsys- 
tematized, and  constantly  changing,  furnishing  the  analogue  of  the  motor 
restlessness.     Hallucinations  of  sight  and  hearing  are  not  uncommon. 

The  mental  perturbation  only  rarely  reaches  the  degree  of  actual 
mania,  and  then  is,  perhaps,  equally  dependent  upon  numerous  other 
causes  acting  in  a  neurotic  individual.  But  a  condition  of  obnotTnal 
mental  siiniudiUUm  is  characteristic  of  the  malady,  and  as  important  an 
index  as  any  of  th(»  canlinal  triad. 

The  skin  is  otlen  marked  by  (ibnoi*mcd  pif/nieniation,  which  may  be 
distributed  in  irregular  plaques  over  the  body,  face,  and  limbs,  or  in 
nire  insUuices  prmluces  zebra-like  markings  on  the  trunk.  In  certain 
cases  it  much  resembles  the  bronzing  of  Addison's  disease,  but  usually 
spares  the  mucous  surfaces,  though  not  always.  Vitiligo,  scleroderma, 
and  various  cutaneous  eruptions  are  sometimes  encountered,  and  the 
hair  may  become  thin.  The  sensation  of  heat  is  usually  associated  with 
a  diiniimhed  vfnifitdnc/^  to  viedricity,  which  may  be  reduced  to  a  third  or 
a  fifth  of  the  normal.  This  is  possibly  related  to  the  excessive  perspira- 
tion, but  does  not  obtain  yi  other  diseases  in  which  sweating  is  equally 
great. 

Digestive  disturbances  are  numerous  and  not  markcnl  by  anatomical 
lesions.  Anorexia,  vonicious  ap|wtite,  vomiting,  diarrhea,  dysentery, 
and  ict<Tus  may  be  encountered  in  different  patients,  or  many  of  them 
at  various  times  in  the  sjmie  patient.  The  diarrheas  are  particularly 
importiint,  Jis  they  rapidly  reihuH*  the  i)atient's  strength  and  tend  to 
hiisten  the  appe^irance  of  cachexia  and  a  fatal  termination  by  exhaus- 
tion. The  freciuent  painless  st<K)ls  are  made  up  of  undigested  food 
and  an  abundance  of  wat(»ry  muciLs,  sometimas  liberally  streaked 
with  blo(xl.  The  defects  in  nutrition  are  always  pronounced  and  a 
loHH  of  wehjht  from  the  first  is  the  almost  exceptionless  rule.  It 
may  oexiur  int^Tmittently,  the  patient  losing  eight  or  ten  pounds  in 
a  week  and  gradually  regjiining  it.  Huehard  ^  is  inclined  to  look 
upon  sueh  loss  of  weight,  and  especially  upon  its  intermittent  occur- 
renc'e,  as  of  diagnostics  iinport4Ui<;e.  It  may  occur  independently  of  the 
diarrluui,  sweating,  polyuria,  or  any  other  physical  drain,  and  in  the  face 
of  an  active  bulimia. 

Respiratory  disturbances  are  not  uncommon.     They  are  frequently 

1  **  Jour,  tie  M^sl.,"  Feb.  10,  1896. 
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ondan'  to  the  cartliae  disorder.  Dyspnea^  ast!imati<?  attacks,  pul- 
monary coiitroHtion^,  bi'onoliitls,  uiid  a  persistent  eoii^li^  without  stetho- 
scopic  symptoms,  may  be  presi'nteHl.  Tlie  dyspnea  i.s  the  suiue  as 
that  ill  myxedema,  and  appt^rs  to  l>e  due  to  the  athyn»i<lal  eonditiiin 
(Horsley).  Shallowness^  «*f  rer^pi ration  and  inoffieient  tlxoracic  expan- 
sion are  related  and  pro  portion  ate  to  the  uiuseular  astlienia. 

The  ffemtai  Juadhnii  iiTi^  Ur^ut\]\y  mmlitied.  Increased  sexual  appe- 
tite has  bwn  noted  in  men  and  wom*m  in  the  early  perimli*  of  the 
disea^^e.  Ijater,  as  p;onenil  asthenia  develops,  it  is  correspc^ndin^ly  re- 
duced. Amenorrhea  is  present,  or  the  tendency  is  well  marked,  and 
leukorrlieas  are  abundant, 

Tlie  tblhjwing  ta1>le  of  symptoms  and  their  relative  frecjneney  is 
basetl  on  Paessler*s  statistics,^  comprising  tifty-ei^ht  nises,  of  which 
forty-two  were  women.  It  nuist  be  borne  in  mind  that  nearly  all  the 
Bymptoms  of  Graves'  disease  are  intcnnittcTit,  and  any  tabulation,  to  be 
satisfactory,  should  cover  the  entire  course  of  the  disease  and  embitice 
a  very  Iarg:e  number  of  cases  : 

Tablk  sHowmo  Relative  Freqi  Exrv  ok  Svmptoms  m  Gkaves'   Dii^ease, 
Based  on  Fim -eight  Obskhvation8. 

Neuropathic  family  history 29      Sensations  of  wuriutli 24 


Tachycardia    , 57 

Nervous  ipitability  and  restlessness  .  57 
Characteriistic  trt^mor  ,..*,..  52 
Paljiitatiun     iind     vaacultir    distiirh- 

ances 50 

Goiter  .,..,* 48 

Increased  perspimtion 34 

Anemia 34 

Severe  headaches 32 

Eiophthaliii(*ii 28 

Severi'diarrhea  -   . 26 


Vertigo 23 

Iiisomtiiii     *   »    ,   *  , .  21 

8tell wag's  symptom 20 

Tachyeardia,    troit^-r,    oxnphthaimos, 

and  treaior  wriibined 18 

Polydipsia  .,...■ 17 

Oarditu'  diI:it<fUiiiii 15 

Irrit^d>le  itm^h  . 10 

(rraefeV  >iyiii[)l<nii     ,.*..,..§ 

Mohiu;^'  syuiptiJiiJ      . 9 

Yalvalur  heart  disease 5 


Course  and  Progress. — The  ^rout  diversity  onrounterf^I  aniong  crises 
of  (imv<*s'  cii^rase  tnukes  it  iliffic^ult  to  outlim*  its  (clinical  course.  It 
may  W  of  ji}>pan  ntly  sudden  (*r  of  insidious  onset »  and  may  siiow  any 
€on\l»inatioii  of  the  long  lirit  of  synipt<mis  that  have  \wvn  dftaiinl  alxive. 
It  may  rim  it.s  conrse  to  a  favorable  termination  in  tlm^e  months  or  may 
take  six  years,  or  eontinne  throuLrh'Hit  or  terminate  life*.  The  gir-at  major- 
ity of  cases  are  of  protr.ifted  dnnili<vii.  K:*rly  reeoveries  and  fatalities  are 
alike  exceptional,  imd  when  all  other  symptoms  have  subsideil,  promi- 
nent eyes  and  a  moderate  ix'dter  may  remain  to  mark  the  passage  of  the 
diseai^e.  The  appeanmei^  of  aeti  ve  d  i  arrhea ,  of  poH^iria,  intense  album  in- 
una,  and  ra[>ifl  wasting  darkens  the  pn)p:nosis.  Extreme  asystole,  great 
cardiac  dilatation,  and  a  tailin^r  eirenlati(m  have  the  same  import. 
Maniaeal  di^turhanee  is  ntd  of  itself  cd*  had  ]iron:nosis,  whieh  defiend.s 
ratlier  on  tailing  btxlily  eonditions.  The  cardiac  symptoms  are  usually 
the  first  to  appetir,  and  aflbnl  tlie  iK^t  criterion  a^  to  tlie  prtigress  of  the 
disease.  Tlieir  improvement  is  the  only  nnqnalititM^  sign  of  gain.  A 
state  of  nervous  susceptibility  is  usually  left  after  n?eovery  that  may  be 
oompi\)misnl  by  tl*e  slightest  shmk. 

Diagnosis, — In  the  presence  of  the  Baiiodowiau  triad  diatcuosis  can 
*  '*Doat.  Ztfitv  L  Ncrvenlieilk./'  KL  vi,  S.  21. 
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not  fail,  but  in  the  abortive  forms  it  requires  a  careful  and  thorough 
investigation  and  an  experienced  judgment  to  recognize  the  disease. 
Tachycardia,  witli  irritability,  sweats,  insomnia,  emaciation,  and  perhaps 
a  slight  rise  in  temperature  may  mimic  phthisis  verj'  closely,  and  if  an 
irritable  cough  is  added,  the  mask  is  almost  impenetrable,  especially  as 
some  pulmonary  dullness,  due  to  the  congestive  condition,  may  be 
present  The  mental  attitude  is  of  some  assistance,  and  should  the 
tremor  be  observed  or  some  slight  thyroid  turgescence  be  made  out,  the 
diagnosis  may  be  effected.  Some  of  these  formes  frasAes  are  put  down 
as  7ieur(in(henia,  in  view  of  the  asthenic  condition  so  commonly  present. 
It  requires  the  presence  of  eye,  thyroid,  cardiac,  or  tremor  symptoms 
to  make  the  diagnosis  jwsitive.  Every  case  of  Graves'  disease  is  at  the 
same  time  myasthenic,  and  may  also  be  neurasthenic. 

Treatment. — In  the  management  of  this  disease,  whatever  line  of 
treatment  may  l)e  added,  it  is  of  the  utmost  imj)ortance  to  secure  rest  and 
quiet.     With  complete  r(\st,  as  bv  the  Weir  Mitchell  course,  some  cases 


Fig.  224.  —Partial  recovery.    Some  exophtbaltuoM,  pigmentatiou  of  Hkiu,  aud  goitrouH  thickeniog  remain. 

make  immediate  and  substantial  progn»ss.  If  this  is  not  available,  it 
should  be  approached  as  nearly  jls  the  circumstances  of  the  jiatient 
permit.  In  the  iLsthenic,  irritable  state,  a  conservation  of  energy  is 
strongly  indicated.  Dir/ikdis,  drophatUltUH,  and  strychnin  have  a  favor- 
able acti(m  on  the  heart  in  some  cases,  and  strychnin  in  full  doses  is 
occasionally  of  benefit  to  the  geiu»ral  nervous  conditicm.  Sedatives  such 
as  hromiilH  and  beUculomui  have  not  yielded  the  writer  good  results  in 
any  instimce,  but  chloral  is  often  valuable  for  the  insomnia.  Iron  must 
be  used  with  caution  even  to  combat  the  anemia  so  commonly  present, 
as  it  frequently  disturbs  the  intestinal  tract  and  augments  the  vascular 
storms.  Hydrotherapy  and  inaHHOf/e  arci  of  bc^nefit  in  some  cases.  i?fec- 
trudty  locally  has  strong  a(lvo(5at(»s,  some  favoring  fanulism,  others  gal- 
vanism. A  mod(jnit(3  fanidic  (Mirrent  through  the  root  of  the  neck, 
causing  all  the  anterior  cervical  muscles  to  contract  about  the  thyroid, 
mecluinically  diminishes  it  in  size.  This  may  last  for  a  few  minutes  or 
for  a  few  hours  after  the  curriMit  is  stopjXMl  if  the  i)atient  is  not  excited 
in  any  way.     An  uninterrupttHl  galvanic  current  may  produce  a  similar 
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result,  and  passed  through  the  temples  occasionally  causes  a  recession 
of  the  eyeballs,  but  the  effect  is  very  fleeting  and  does  not  influence  the 
tachycardia.  Electricity  should  be  used  daily,  or  several  times  a  day. 
Mechanical  compression  of  the  thyroid  by  bandaging  is  insupportable. 

Injections  of  cicatrizing  agents,  such  as  tincture  of  iodin,  into  the 
substance  of  the  gland,  at  one  time  much  in  vogue,  are  now  generally 
abandoned,  as  they  are  of  doubtful  value  and  are  attended  by  consider- 
able danger  to  life.  In  long-standing  cases  ablation  of  a  portion  of 
the  gland  has  produced  good  results  in  the  hands  of  various  operators, 
but  it  has  a  considerable  mortality — ^alx)ut  twelve  per  cent.  Schulz^ 
reports  fourteen  cases  with  twelve  cures,  but  Sanger  ^  cites  a  case  in 
which  all  symptoms  were  aggravated.  Cystic  portions  may  be  removed, 
but  caution  must  be  exercised  to  leave  a  fair  amoimt  of  normal  gland. 
The  same  effect  is  obtained  by  exposing  tlie  gland  by  a  median  incision 
and  securing  it  in  the  wound  (the  exothyropexy  of  Jaboulay),  but  even 
this  comparatively  simple  operation  has  been  followed  by  death.  Thus 
operated,  the  thyroid  shrinks  in  size  and  the  symptoms  decrease.  The 
wound  is  closed  at  a  subsequent  period.  Surgeons  are  meeting  with 
better  results  from  partial  thryroidectomy,  especially  in  the  less  advanced 
cases,  now  that  the  parathyroids  have  been  recognized.  When  they  can 
be  isolated  and  spared,  the  operation  is  much  less  objectionable.  It  must 
receive  careful  consideration  in  every  case.  The  mortality  is  still  con- 
siderable. Tabulated  results  show  this  to  be  about  10.5  per  cent.  Thus: 
Moses,  3.6  per  cent.;  Starr,  12.1  per  cent.;  Kinnicut,  3.9  per  cent.;  Rehn, 
13.1  per  cent.;  Lorgo,  13.9  per  cent.  Jonnesco^  and  others  have  claimed 
improvement  from  bilateral  ablation  of  the  cervical  sympathetic.  The 
operation  is  a  serious  one,  not  without  bad  results,*  and  should  be  con- 
demned. 

Thyroids  have  been  used.  Ordinarily,  they  intensify  the  symp- 
toms. In  a  minority  of  instances  the  goiter  is  reduced  in  size 
quite  promptly,  but  the  pulse  is  usually  not  improved,  and  the 
nervousness  and  tremor  are  generally  accentuated.  They  may  be  care- 
fully tried  exj)erimentally.  A  number  of  cases  have  been  benefited  by 
the  use  of  thymus  feeding.  Owen  ^  has  collected  about  twenty  cases 
in  which  its  effect  was  mainly  beneficial.  Mackenzie,^  in  an  equal  num- 
ber of  cases,  found  it  of  little  or  no  value.  Owen  called  attention  to 
the  probable  physiological  antagonism  between  thymus  and  thyroid 
action.  The  persistence  or  reappearance  of  the  thymus  in  these  cases, 
often  noted,  among  others  by  Hektoen,'^  may  have  the  same  significance. 
Some  encouraging  results  have  been  obtained  by  feeding  patients  on  the 
milk  of  thyroidt^ctomized  goats  or  using  a  serum  obtained  from  the 
blooil  of  thyroidectomized  animals.  Several  hemic  products  from  such 
animals  are  being  put  ujx)n  the  market,  but  their  value  is  as  yet  un- 
determined. 

The  numerous  complications  must  be  met  as  they  arise.  Atropin  for 
the  sweats,  bismuth  and  opium  for  the  diarrhea,  careful  dieting  for  the 

«  *^Berliner  Klinik,''  Jnne,  1897.  »  **Munch.  med.  Wochens.,"  April  6,  1897. 

»  *'  Centralbl.  f.  Chir.,"  Jan.  16,  1897.      *  Aschanl,  "  Kev.  de  Nenrol.,''  Aug.,  1900. 
«  **  British  Med.  Jour.,"  Oct.  10, 1896.      «  '*  American  Journal,"  Feb.,  1897. 
7  "  Interaational  Med.  Mag.,"  Sept.,  1895. 
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gastric  and  intestinal  troubles    and  a  general  tonic  and  upbuilding 
r%ime.     Thompson,  of  New  York,  insists  on  a  milk  diet 


t 


SCLERODERMA* 

Scleroderma  is  a  trophoneurosis  presenting  an  induration  and  atrophy 
of  the  skin,  or  atrophy  without  preceding  induration.  It  occurs  (1)  in 
a  generalized  form,  but  affecting  tlie  extremities  and  face  principally, 

and  (2)  in  a  circumscribed  form,  marked  by 
isolated  plaques  and  stripes.  These  may  be 
confined  to  one  side  or  be  roughly  sym- 
metrical in  distribution,  and  are  often  limited 
to  the  cutaneous  extent  of  certain  nerve- 
^^t^^l^  ^  trunks  or  branches.    This  has  led  Jonathan 

^^K         jA  Hutchinson^    to  use  the  term   herpetiform 

^^^t  jk    ^^^^  morphea.    The  disease  is  also  known  as  the 

J^    F '        ■    ^^       hide-bound    disease,    scleroma    adultorum, 
fff  fl      ^^     sclerosis,  chorionitis,  morphea,  and  Addison's 

A/^,  ^H    ^^     keloid.     When  the  fingers  are  affected,  the 

\  I  ^fc^^         French  employ  the  term  sclerodactylie.     It 

is  a  rare  disease,  but  not  so  uncommon  as 
most  writers  insist,  and  if  generally  recognized 
would  soon  present  a  generous  material. 

Etiology. — The  female  sex  furnishes 
about  three-fourths  of  all  cases.  Generalized 
scleroderma  is  most  common  in  adults,  but 
may  be  encountered  between  ten  and  twenty 
years  of  age,  and  the  discrete  form  begins 
perhaps  more  commonly  before  twenty-five 
than  later  in  life.  It  has  been  attributed 
to  various  infectious  fevers,  to  traumatism, 
exposure  to  cold,  rheumatism,  and  to  pretty 
much  every  incident  of  human  life.  A 
neuropathic  constitution  is  of  such  striking 
frequency  in  these  cases  that  it  can  not 
be  overlooked.  Spinal  cord  and  cerebral 
lesions  are  sometimes  associated,  and  in  the 
generalized  form  Raynaud's  disease  is  a 
frequent  concomitant.  Insanity  is  sometunes  present,  especially  mel- 
ancholia. 

Symptoms. — In  the  generalized  form  of  scleroderma  at  first  there 
is  usually  some  pain  and  sensitiveness  in  the  part  affected.  This  is 
followed  by  an  induration  and  thickening  that  may  be  red  and  suf- 
fused by  vascular  stasis  and  present  blebs  and  bull®.  Factitious  ur- 
ticaria and  dermographia  are  commonly  easily  demonstrated.^  On 
the  broad  surfaces  of  the  trunk  the  skin  feels  stiffened  and  brawny. 

>  **Brit.  Med.  Jour./*  June  1.  1895. 

*  Launois,  *'  Nouv.  Icon,  de  la  Salpet.,"  1900. 


Fig.  225.— Cieiicrallsed  Rclercv 
denua.  KhowliiK  t'licicM,  Hclerodncty 
lieauu  hiUv-bouiid  stale  (Graiwet). 
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It  is  found  to  be  Ixiund  down  to  the  underiyiiig  parts,  giving  rise  to  the 
hide-lx)und  descriptive  title.  Atrophy  occurs  later.  AH  the  derraal 
stnirtures  become  thinned  and  present  a  cicatricial  appeamnce*  and  may 
l)e  glistening  white.  The  liatids  and  face  are  especially  affected.  The 
fingers  are  reduced  to  their  slightest  proportions,  and  the  lx>ncs,  covered 
by  the  atrophic,  glistening  skin,  whirh  fixes  the  joints  and  limits  motion, 
are  lessened  in  size.  Raynaud's  dit^^nder  is  often  present.  Over  the 
facial  bones  the  parchment -like  integuments  arc  tightly  drawn  in  a 
motionless,  unwrinkled  mask.  The  thinned  lids  can  scarcely  be  closed 
over  the  sunken  eyeballs,  which  consequently  appear  unduly  large.  The 
nose  is  thin  and  looks  ready  to  split  its  way  through  the  skin.  The  lips 
are  papery  and  often  retracted,  ex|>nsing  tlie  teeth.  The  shortening  of 
the  skin  from  the  jaw  to  the  clavicles  may  even  interfere  with  movement 
and  with  deglutition.  Every  Ixiny  prominence,  as  aljout  the  orbits, 
cheeks,  and  chin,  is  shaiply  defined*  The  epithelial  structures  are 
everywhere  reduced,  and  nails  and  hairs  are  of  defectixe  growth. 
Sensibility  is  not  much  disturbed,  as  a  rule,  but  hv  per  sensitiveness  may 
l>e  encountered. 

In  the  discrete  iVirin  a  hwjal  thickening  may  gradually  invaile  the 
surrounding  parts,  but  is  limited  by  rather  sharp  borders  and  may  be 
attendcil  by  herpetic  crnptiiuis,  fjater  it  ljc<M>nies  atmphic.  In  other 
cases  a  white  atrophic  s[iut  aj>pears  ami  gradually  extends  m^er  the 
course  of  the  supplying  nerve.  It  may  thus  pnHhit^'  zoster-hke 
bands  on  the  trunk  ami  stripes  down  the  limbs.  Tire  m(»st  conunon 
lot*ations  are  the  face,  chc\st,  an<l  loner  extrcmiities.  The  outlines  of 
these  morpheie  tnicts  and  plncpn-s  sitmetimes  forcibly  remind  one  of  the 
cutani'ous  arciis  of  the  spinal  segments. 

[Jp  to  the  time  atrophic  changes  ix^eur,  the  disease  may  recede  and 
the  normal  condition  be  spotitaneonsly  establishe<l.  Several  years  are 
usually  eonsurneil  in  the  di^velopmcnt  of  the  tlisciise. 

AmiinmwftHii^  the  disease  is  marke*!  by  a  fibrosis  attend cil  or  preceded 
by  vascular  cliauges.  The  nerves  and  all  structures  within  the  atrophic 
area  ec|ually  sliow  the  filioins  pn>lifenition. 

Treatment. — Ttmics,  electricity,  hydrotherapy,  massage^  and  gen- 
eral reconstructive  measures  have  l)een  found  of  some  bc^nctit  in  a  few 
cases.  Of  late,  Lnstgartcn,  Sachs,  Rraniwdb  aiul  others  have  reported 
great  benefit  fr<»ni  thyroid  il-eding,  which,  even  in  advanced  eases,  caused 
immediate  and  gmtifying  changes  for  the  better.  In  recent  eases  it 
appt^nis  likely  to  produce  a  cure.  Whether  a  relapse  will  follow  dis- 
eontinuance  of  tlie  remedy  is  not  now  certain. 


ElAYN  AUEPS  DISEASE, 

Raynaud,  in  1862,deserilMHl  a  jx^culiar  dry  gangrene,  esjiecially  in 
the  extremities,  wdiieh  he  attriljuteil  to  a  disturlxmce  of  the  vttstmiotor 
apparatus.  From  present  intbrmation  the  condition  may  better  be 
ecmsidered  as  a  genendiztHl  one,  but  with  local  exaggenitiim.  Natun^lly, 
the  circulatory  disturbance  is  most  apparent  in  the  extiximities,  as  in  the 
a3 
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fingers,  toes,  nose,  and  ears.  The  arterioles  and  venules  are  spastically 
contracted  during  the  attack.  Raynaud  described  three  stages^  which  he 
strikingly  named  local  syncope,  local  asphyxia,  and  local  death.  The 
condition  is  usually  symmetrical,  may  recede  at  any  stage  short  of 
gangrene,  and  usually  appears  many  times  in  succession  in  mild  degree 
before  inducing  mummification. 

Etiology. — Females  furnish  twice  as  many  cases  as  males  and  no 
age  is  exempt,  though  most  cases  occur  between  twenty  and  forty-five. 
Sommelet,^  however,  after  collecting  statistics  believes  that  it  is  as  fre- 
quent in  children  as  in  adults.  All  varieties  of  anemia  are  strongly  pre- 
disposing factors,  and  a  neuropathic  makeup  is  almost  invariably  present. 
Other  nervous  diseases  are  commonly  associated,  such  as  hysteria,  epilepsy, 
tabes,  neurasthenia,  myelitis,  and  insanity,  especially  acute  mania.  Urti- 
caria, telangiectasis,  angioneurotic  edema,  and  scleroderma  may  be  com- 
bined in  the  history  or  present  in  the  patient.  Urticaria  and  local  as- 
phyxia may  alternate  in  the  same  patient.  Heredity  is  apparent  in  ten 
per  cent,  of  the  cases  showing  the  same  disorder  in  blood  relatives.  Ne- 
kam^  reports  seven  children  of  one  mother,  who  had  been  twice  married, 
affected  with  this  vascular  defect.  Any  occupation  attended  by  exposure 
to  cold  and  wet  may  play  a  part  in  the  causation.  Any  sudden  demand 
upon  the  physical  strength  or  powers  of  resistance  may  induce  the  attack. 
Exposure  to  cold  is  the  most  common  immediate  cause,  but  fright,  grief, 
fatigue,  trauma,  influenza,  malaria,  and  acute  infections  may  induce  it. 
Some  consider  the  ultimate  cause  of  the  angiospasm  to  be  an  auto-intoxi- 
cation.    It  is  often  associated  with  scleroderma. 

Symptoms. — The  local  symptoms  first  attract  attention.  The 
fingers  and  toes,  less  frequently  the  ears,  nose,  and  lips,  or  a  single 
finger,  ap{)ear  pale,  waxy,  bloodless,  and  glossy.  There  is  usually  a 
feeling  of  tingling,  numbness,  and  loss  of  sensibility,  as  in  a  finger 
compressed  by  an  elastic  bandage.  A  needle-prick  draws  no  blood  and 
the  finger  looks  dead  ;  hence  the  term  dlgiti  inortui.  After  lasting  a  few 
minutes  to  seveml  hours,  this  condition,  oflen  attended  by  chilliness^ 
nausea,  and  general  discomfort,  may  pass  off  or  develop  the  second  stage 
of  local  asphyxia.  The  affected  part  becomes  cyanotic,  blue-black,  and 
the  anemic  pressure-trace  disappears  very  slowly.  Less  commonly  the 
fingers  in  this  stage  may  puff  up,  present  a  vivid  red  color,  be  extremely 
hot,  and  covered  with  perspiration.  There  is  now  usually  more  or  less 
neuralgic  pain  proportional  to  the  cyanosis.  Both  hands  may  be  simul- 
taneously affected  or  one  may  precede  the  other.  One  finger  may,  in  the 
second  stage,  present  the  extreme  blue-cold  cyanosis,  its  neighbor  the 
turgid,  hot  condition  or  the  white,  syncopic  stage.  If  the  second  stage 
persists  long  enough,  several  hours  at  least,  small  blebs  appear,  raising 
the  epidermis  esj)ecially  from  the  pads  at  the  finger-tips,  ulceration  fol- 
lows, and  dry  gangrene  may  mummify  and  destroy  the  terminal 
phalanges  or  entire  fingers.  Small  necrotic  patches  may  form,  and^ 
healing  slowly,  leave  cicatrices  to  mark  the  attack.  The  amount  of 
mutilation,  fortunately,  is  ofti^'u  insignificant  in  relation  to  the  extent  of 
cyanotic  tissue.     A  hand  or  foot  that  appears  doomed  may  only  lose  a 

»  '*  Paris  Thesis,"  1905.  ^  <*  Neurolog.  Centralbl.,"  Oct.,  1904. 
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few  phalanges.  The  disease  may  appear  in  other  portions  of  the  Ixidy, 
as  in  patches  over  tlie  deltoids,  inm-r  uspet-t  uf  tlte  calves,  tlie  heels, 
inaleolt,  nates,  eheeks,  and  on  tlie  alidouieii,  rarely,  liowever,  g<:*in^  on 
to  gangrene.     The  genitals  and  Um^nie  are  exceptionally  attacked. 

Constitutional  symptoms  mrr^ly  defanlt.  Intermittent  liemotjlobi- 
nuria,  uremia  ^  with  diminished  niva  and  a  lessened  ijuantity  of  nrine, 
and  nremie  convnlsions  are  frequently  noted.  Attacks  of  colic  have 
been  met  witli  during  the  antj^it^spastie  attack.  Tliere  is  no  fever  at 
any  peri<»d  except  fnini  cfti nr idmt  febrih*  disease.  Cerebral  disturbance 
is  very  c«>nnnon.'*  Irritability^  depression,  ajiliasia,  uuconseiousni^s, 
tjoma,  convulsions,  and  mauia  have  all  been  notcnb  The  kidney  symj*- 
toms  and  the  brain  disturlnmoe  are  apparently  due  to  the  angiosiKisni, 
which  f\irtlier  shmvs  in  tlie  narrowed  rt'tinal  arter}^,  dinmess  r»f  vision, 
ooca^ionally  <j<*curring  hel)etude,  tiiniitus,  a^cusiiii,  and  iridu[ik*|::ia. 

Course  and  Prognosis* — The  attacks  arc  of  vanai>lc  dumtiun  and 
intensity.  A  few  hours  is  usnnlly  sufficient  for  the  hii-al  syncope  and 
aspliyxia  to  develop  and  subside,  but  ordinarily  :inothcr  exiK>sure  to 
cold  or  the  ineiih^ncc  of  any  mental  stndn  or  physical  fati;i;ue  ixn^asions 
a  return.  Whrn  ^anirrenous  chau^jfcs  liave  devcluiMHl,  several  months 
arc  usually  ccaisunied  in  exfoliatiun  ;»tul  c-iratrization,  as  tlie  pmcess  is 
extremely  slow  and  liraliutfj  very  tardy.  In  infants  the  disease  is  of 
rapid  course  and  may  terminate  in  death  in  a  few  days*  In  older  patients 
recovery  is  the  rule,  l)nt  u  re  una  may  cause  deatlu 

Diagnosis. — Tlie  diagnosis  in  a  tyjncal  rase  is  not  difficult.  The 
caust^s  of  ordinary  gangrene  are  lacking,  but  nephritis  nuiy  be  present 
in  Raynaud's  disease,  Ilepeated  symmetriail  IcK^al  sync^jpe,  followed 
by  regional  asphyxia  and  passing  away  in  a  few  hours,  can  scarcely  be 
raistakcu.  Several  bouts  of  lesser  ilegree  usually  preeeile  the  gangren- 
ous variety,  often  uppearitig  during  the  winter  for  years  in  succession. 
Hemoglobinuria  or  reteutiou  of  urea  greatly  assists  tlie  diagnosis. 

Treatment. — lire  principal  indieatinn  is  to  improve  the  nutrition 
and  reestiiblish  the  general  liealtlu  Lot*;dly^  during  the  attack,  tlie  use 
of  warm  applicati*ms  is  iudieated.  Tlie  jiarts  may  be  wrapped  iu  cfitton 
and  the  temperature  pniperly  maintained  by  artifieijd  lieat.  Trinitrin 
and  amy!  nitrite  sometimes  give  prompt  relief.  Murphin,  hy|H>der- 
matieaily,  is  sometiTncs  rccpiired  to  relieve  pain.  The  local  use  of  tlie 
constant  electric  current  has  been  much  advociUed,  but  tlie  warm  salt 
soludous^  in  which  the  extremities  are  directtnl  to  be  immersed,  proimbly 
are  as  active  as  the  electricity.  Cushiug^  strongly  reconnnends  the 
a{»plieatifm  of  an  elastic  or  Esiiiarcli  bandage  to  relieve  the  attack. 
Wlien  tiie  bandage  is  renioved,  the  parts  rapidly  fill  with  bhiod  and  the 
vascular  spasm  subsides.  The  treatment  lA*  t!ie  gjmgrene  is  surgieal, 
but  it  is  espet'ially  needful  to  wait  ibr  the  demarcation  line,  as  it  often 
inchides  compamtively  little  of  the  threatened  extremities. 

»  Aitkpn.  ''  LaiicH/'  St'f»t.  2H.  lSi>R. 

»OHlcr,  "*Aniei\  Jtmi.  AUhU  St-ipiKt-K/'  Nov.,  1696. 

»  '^  Jour.  Nen.  tvml  Mtnt.  Dia./-  Nov,,  190*2. 
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ACROPARESTHESIA. 

Schultze  first,  in  1890,  used  the  term  acroparesthesia  to  describe  a 
condition  which  had  previously  been  fully  recognized  by  Nothnagel, 
Bernhanlt,  Putnam,  and  others.  It  occurs  generally  after  middle  life 
in  hard-working  women  who  have  the  hands  constantly  wet,  as  in  wash- 
ing and  scrubbing.  The  paresthetic  feeling  is  usually  a  tingling,  crawl- 
ing, or  burning  sensation,  sometimes  attended  by  decided  pain  and  most 
marked  night  and  morning  and  in  winter.  The  hands  are  usually  alone 
affected,  but  the  feet  may  participate.  The  fingers  may  be  rendered 
clumsy  and  awkward.  The  color  of  the  skin  is  usually  natural,  but 
may  be  pale,  whitened,  or  reddened.  Sensibility  is  commonly  objectively 
normal,  but  hyperesthesia  and  hypesthesia  have  been  observed.  Arteries, 
veins,  and  nerves  are  normal.  There  is  no  atrophy  of  muscles  or  int^u- 
ment,  but  occasionally  a  complaint  of  weakneas.  The  disorder  is  not 
serious,  but  tends  to  clironicity  and  may  last  many  years.  Cassirer  * 
notes  only  12  men  in  162  cases;  and  106  out  of  129  cases  occurred 
between  tlie  ages  of  thirty  and  sixty.  All  occupations  attended  by  ex- 
posure to  cold  and  dampness  are  represented.  The  climacteric,  alcoholism, 
influenza,  parturition,  and  uterine  extirpation  are  also  noted  as  causal. 
The  paresthesia  is  never  limited  to  the  distribution  of  a  given  nerve,  but 
usually  affects  all  the  digits  alK)ut  equally,  may  extend  to  the  elbows  or 
even  to  the  shoulders,  and  is  bilateral  as  a  general  rule.  The  feet  are 
also  affected,  but  less  frequently  and  less  severely. 

The  diagnosis  must  exclude  Raynaud's  disease,  multiple  neuritis, 
and  scleroderma. 

The  prognosis  is  not  good  as  to  early  recovery,  but  fevorable  as  to 
any  serious  resulting  condition. 

In  treatment  the  faradic  brush,  the  static  spark,  and  local  galvanism 
have  l)een  accredited  with  favorable  action.  General  measures,  tonics, 
hydrotherapy,  and,  most  of  all,  avoidance  of  occupational  causes  are 
mainly  to  be  relied  upon.  Collins  found  intestinal  disturbances  of  some 
sort  in  57  out  of  100  cases.^  All  such  conditions  require  unremitting 
attention. 

INTERMITTENT  LIMPING. 
A  condition  first  described  by  the  French  under  the  term  daudica- 
tion  intermittente,  has  been  designated  iniemiiilent  limpinf/  by  the  English, 
intermittirende  Hinketi  by  tlie  Germans,  angiosclerotic  paroxysmal 
myasthenia  by  Higier,'  and  am/ina  cruris  by  Walton.*  The  condi- 
tion is  manifested  in  pains  and  paresthesia,  generally  in  the  feet  and 
legs,  intensified  on  attempts  at  walking,  and  in  severe  cases  prevent- 
ing the  patient  advancing  more  than  a  few  steps  at  a  time.  Usually 
the  feet  are  more  comfortable  in  a  dependent  i)osition,  and  in  some 
cases  the  patient  can  only  obtain  sleep  by  allowing  the  feet  to  hang  over 
the  edge  of  the  bed  or  by  sleeping  in  a  sitting  posture.     A  recurring 

*  *'  Die  Vasomotoriach-trophischen  Neurosen,"  Berlin,  1901. 

»  '*  Med.  Rec.,"  May  31,  1892.  »  **Deut.  Zeit.  f.  Nervenheilk.,"  July,  1901. 

*  ''  Boston  Med.  and  Surg.  Jour.,"  April  3,  1902. 
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lameness  haa  been  long  known  to  veteriniiry  mtnlirinc  and  is  found  to 
be  due  to  discano  of  the  aorta,  geaemlly  an  aneurism,  interferfnjK  Avith 
circulation  in  the  hind  extremities.  In  the  human  nice  it  is  always 
a&S43ciate(I  witli,  or  perhaps  one  slioulcl  say  is  the  man i  fetation  of  ineffi- 
cient circulation  in  tlie  lc«fs  and  feet.  lu  the  majority  of  instaue(\s  no 
pulse  can  be  obtained  In  the  dursu!  artery  oi'  the  lout,  antl  in  a  hirge 
proportiou  of  the  cases  the  posterior  tibial  is  also  pulseless.  The  pain, 
which  is  the  chief  complaint,  is  manifestcnl  in  three  diflerent  conditions r 
(1)  Pain  ujxui  walkini^  ;  (2)  j)ermauent  pain,  frequently  iu  the  form  of 
painl\d  paresthesia  while  t!ie  patient  is  at  rest ;  QV)  the  pain  which 
initiates  true  gangrene, 

Goldflam*  in  twenty-four  ciises  found  the  disorder  at  twenty-five 
years  of  age  iu  the  youu|i:cst,  but  usually  tire  condition  develops  in  mid- 
dhr'  lije  and  rarely  after  fifty,  Tliis  author  l>eli(^vcs  that  tlic  pathc»hi^ical 
condition  is  tisually  an  emlarteritisj  althuu^h  it  is  but  seldom  that  any 
genenil  arterial  sclerosis  is  present.  Erb  has  insisted  upon  au  iidierited 
disposition,  and  i>thers  contend  that  there  is  a  oongeuitally  defective 
arterial  systcuj.  Tlie  abuse  of  t<jbaeeo  or  alet^ho!  lias  Ih-cu  rather  fre- 
quently notetl  in  these  cases,  but  the  withdniwal  of  either  or  both  toxic 
facl^lrs  dues  imt  appear  to  better  the  civndition.  Syphilis  was  ouly  ftuind 
mice  in  tlie  twenty-fViur  casc^  of  Goldflani.  The  e^judition  is  usually 
symmetrical,  ami  in  a  few  instances  the  nerves  of  the  part  have  been 
found  histologically  changed  slightly,  presenting  thu.se  vjiriations  which 
lire  e  nco u  n  t  e re<l  i  n  a  n  a  rtcriose  le  ro  sis.  J .  R .  H  u n  t  ^  i  n  si st s  1  h  a  1 1  h  e  re  n  i  ust 
be  a  combination  of  angioselerosis  and  vasornotor  instability  with  a  ten- 
dency to  vaseular  spasm  to  enable  the  full  development  of  the  inter- 
mittent syndrome  characterized  by  the  occurrenee  of  both  sensory  and 
motor  manifestations  during  functional  activity  and  rapitl  relief  during 
rest.  Massaut^  has  reported  a  case  in  which  the  up|x^r  extremities  were 
similarly  affected  in  a  woman  of  twenty-four  and  no  arterial  pulse  could  lie 
found  in  either  arm.  The  painful  paralysis  of  the  ujiper  extremity  re- 
curred upon  any  continuous  use  of  the  ]>arts.  In  the  majority  of  instances 
the  feet  are  cold  or  bhinchetJ,  but  in  some  cases  the  parts  arc  intensely  re<l- 
dened,  suggesting  anerythromelulgia,  and  iu  others  the  alternation  between 
blanching  and  redness  strongly  simulates  Raynaud 's  disease.  It  is  not  un- 
hkely  that  the  three  conditions  may  be  combined.  Flat-foot  htis  been  ol>- 
servetl  in  a  large  proportion  of  these  cases. 

Metlicinal  treatment  scH^ns  to  hnvv  little  vidn<\  Even  the  alkaline 
io<lids,  which  have  sueli  a  vv(41-fonnilctl  rcputatiun  iu  chronic  arterial 
changes,  give  litde  assistance.  Warm  baths»  mussiige,  electrieity  in  the 
form  of  the  gidvauic  current,  withdrawal  of  tobactm  and  alcohol,  n  ^t 
and  general  physical  improvement  are  the  measures  to  be  adoptc<l. 
(raugrene  wlteti  cmec  it  appears  has  a  tendency  to  extend,  and  early 
amputation  is  generally  reetini mended. 

'  **  Neurol,  a-ntmlhl."  March  1,  1901. 

a  "Mc!^fl.  Rec,/'  May  -i'.  19*J5. 

«  "  Ano.  de  la  Sue. 'med. -chin  d^\^lve^»/'  March,  April,  190L 


518 


NEUROSES. 


Fif?.  226.— An);ioneurotic  oderaa  InTolr- 
inK  the  l«»wer  iK)rtiuu  of  ihe  (aw  iu  a  rerj 
spare  individuul. 


ANGIONEUROTIC  EDEMA. 

Angimimrotic  edema,  otherwise  known  as  acute  circumscribed  edemoj 
acute  non-inilammaiory  edema,  giant  urticaria,  periodic  swelling,  giant 
swelling,  Quinch?H  dUiciise,  etc.,  was 
first  definitely  described  by  Milton,  in 
187G,  as  giant  urticaria.  Dinkelacker 
and  (Quincke,  in  1882,  gave  prominence 
to  it  under  the  above  title.  In  1892 
Collins  was  able  to  assemble  seventy- 
five  cases  and  made  a  critical  digest  of 
the  literature.  Since  that  time  numer- 
ous instances  have  been  reiH)rted  all 
over  the  world.  It  is  marked  by  acute 
circumscribed  swellings  of  the  subcu- 
taneous or  submucous  tissues,  often 
presents  a  direct  hen^dity,  usually  aj)- 
pears  in  those  of  a  neuropathic  diathe- 
sis, is  often  periodic  or  recurrent,  and 
is  commonly  attended  by  gastro-intes- 
tinal  colics. 

Etiology. — The  most  active  pre- 
di^posantn  are  heredity  and  exhaust- 
ing conditions.  The  neuroiwthic  taint 
may     show    itself    in     anti^cedent     or 

associated  neuroses  and  psychosc's  in  the  family  or  in  the  patient,  or  by 
the  stigmata  of  degeneracy.  This,  however,  is  far  from  being  an  abso- 
lute rule,  and  numerous  cases  give  no  clue  whatever  to  the  origin  of  the 
neurotic  disturbance.  Direct  heredity  is  often  nuirked,  as  in  the  series 
reported  by  Osier,  ^  in  which  the  disease  numberwl  20  cases,  extending 
through  five  generations,  and  the  series  of  Milroy,^  showing  six  genera- 
tions and  22  cases  out  of  97  individuals.  Continued  mental  or 
physical  exhaustion  often  prepares  the  field  for  the  development  of  the 
vascular  neurosis.  The  greatest  number  of  cases  appear  early  in  adult 
life,  from  twenty  to  thirty-five  years  of  age ;  but  it  has  been  noted  in 
infancy,  or  in  the  marked  hereditary  cases  it  may  be  congenital,  as  in 
20  out  of  22  cases  of  Milroy.  Both  sexes  are  affected,  but  females 
somewhat  more  commonly  than  males.  In  several  cases  a  decided  gouty 
tendency  was  present  The  urine  showed  a  diminished  quantity  of 
urea,  and  the  attacks  were  beneficially  modified  by  reduction  of  nitro- 
genous diet. 

As  exeiting  caimes,  exi)osure  to  cold,  intestinal  disorders,  puberty, 
the  climacteric,  masturbation,  traumatism,  fright,  grief,  and  tlie  action 
of  toxic  agents,  such  as  tobacco,  alcrohol,  and  malaria,  have  been  noted 
with  considerable  frequency.  In  some  instances  the  malarial  intoxica- 
tion has  caused  (juotidian  or  tertian  attxicks.    In  some  they  have  recurred 

'  **Amer.  Jour.  Med.  Sciences,"  April,  1888. 
»  **Ne\v  York  Med.  Jour.,"  Nov.  5,  1892. 
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every  seventh  or  twelflli  day.  Aside  from  such  periodicity  they  have  a 
tendency  to  develop  during  die  latter  Imlf  of  tlic  night,  whi-n  the  ciixui- 
latoiT  activity  is  ;it  iti^  nuniinum.  Tluy  also  show  a  seasonal  iiiereai^e 
in  winter  nnd  suiiirmT,  appan'otly  the  result  of  ti-niperature  olianges 
and  ctjilliug  (*f  Hh»  skin,  and  suipetimes  tliey  f<jl!ow  slight  blows, 

SymptoniS. — ^Thc  swlJ lings  of  angioneurotic  edema  generally 
api><-'ar  without  waruiug*  aud  reach  their  maximum  in  a  few  inimites  or 
in  an  liour  or  two.  The  niost  usual  locations  are  the  laec,  lips,  timgue, 
pharyiiXj  genitals,  aud  t^xtreinitirs,  The  hands  are  frecjueutly  atl»A^ted. 
The  buttocks,  shins,  or  ubtlonieu  may  be  seleeted.  The  swelling  is 
tense,  sharply  detined,  not  tender,  does  not  pit  on  pressure,  is  whittsh 
or  pinkish,  and  rarely  marked  by  |Mir])urio  diseolorations.  It  hists  from 
a  few  hours  to  scvenil  days,  and  vanishes  as  rapidly  ils  it  a]>pears, 
leaving  no  trace,  or  as  it  It^ives  one  locality  a  similar  swelling  may  show 
itself  elsewhere  witlumt  symmetrical  or  anatomiad  relatitju.  Several 
swellings  may  appear  at  once.  In  lunount,  the  swelling  varies  greatly^ 
but  may  attain  large  [>rop<nthins ;  henee  the  name  giant  swellings. 
Sometimes  noilular  swellings  as  hirgeiLS  hen's  eggs  are  encomiten'd.  There 
is  usually  a  snlijeetive  feeling  of  tensimi  an<l  stiffness  in  the  parts,  and 
some  burning,  prickling,  or  itching.  If  the  skin  is  ,scratche<l,  nrtiearial 
stripes  and  wdieals  nsuiilly  a[»|>ear,  or  they  may  attend  the  attack  or 
alternate  with  it. 

The  tongue,  hiryux,  ]>!iaryiix,  stumaeh^  and  intt'stines  are  sometimes 
affectcil  by  the  swelling,  and  l<M'al  flisetunfi)rt  and  even  serious  danger 
to  life  may  result.  Dyspnea,  dilHeulty  of  swaUowing,  intestinal  and 
gsistrie  eolic  are  thus  iuduced,  and  several  cases  have  perishetl  fnnn 
the  lar\'ngeal  i>cehisit)tK  IrastriMntestiiiid  symptoms  are  very  eonnnon 
and  apjK'ar  in  from  one-half  to  onr^thinl  of  tl»e  eases.  A  feeling  of 
uneasiness  iu  the  epigastrium  is  tnl  lowed  by  distention,  nausea,  and 
obstipation.  Colic,  cramps,  pmfnse  vomiting,  and  intens*?  thirst  ensue* 
The  attack  tenniuatcs  with  a  eiilliipiative  diarrhea.  There  is  often  a 
great  increase  In  the  nntiary  c  xeretinii  during  the  attack,  and  albuminuria 
and  hemagloluuuriu  are  not  infrerpieutly  encountered.  An  cllhsiun  into 
the  joints  sometimes  take  place.  Cerebral  symptoms  sometimes  indicate 
an  «Iematous  involvement  of  the  brain.  Lassitude,  sonmolence.  head- 
a<'he,  coma,  slow  pulse,  general  or  locaHi«3d  convulsions,  have  l>een  noted. 
The  cases  of  i^gularly  intermittent  joint  effusion  in  which  a  painless 
sw^elling  of  the  joint  recurs  every  week  or  two  are  of  this  nature.^  Tlie 
attacks  may  eome  on  at  various  intervals  of  days,  weeks,  or  months,  or 
with  mgnlarity.  and  ordinarily  between  the  attacks  the  previous  general 
condition  of  health  is  regained.  A  blow  is  sufHcient  to  iiKluce  and  locate  a 
swelling  in  some  eases,  and  there  is  a  tendency  for  the  swelling  to  recur  con- 
stantly in  the  same  locations.  In  some  of  the  congenital  cajsc*s  the  swelling 
is  practically  permanent,  general  as  w^ell  as  intestinal  symptoms  being  al> 
sent.  Occasionally  there  is  an  as.sociatioti  of  erythema  and  angioneurotic 
edema,  the  retlnessand  swelling  lieing  of  similar  or  dissimilar  distribution. 

Diagnosis, — The  diagnosis  can  present  little  difficulty  if  one  b  on 

*  Srhlesinger,  ''Die  intennitUrenden  Geleakschwellungen,"  **Nothii44gers  Spec, 
ratbol./^  1903. 
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guard.  We  must  differentiate  the  erythematous  nodosities  of  rheu- 
matism, the  persistent  blue  and  white  edemata  of  hysteria^and  the 
edemata  of  renal  and  cardiac  origin. 

Prognosis. — There  is  little  danger  unless  the  larynx  be  affected, 
and  there  is  a  general  tendency  for  the  attacks  to  cease  in  advanced 
years,  though  sometimes  they  last  for  life,  or  may  reappear  after  a  long 
interval.  If  traceable  to  inciting  causes,  the  immediate  prognosis  is 
improved.     If  dependent  upon  toxic  conditions  due  to  aloohol,  tobacco^ 


Fig.  227.~Syiumetric«l  lipomnta;  three  pairn,  one  over  mastoids,  one  OTer  niaxillary  articulations,  one 

under  angle  of  Jaw  (Bock). 

malaria,  Kthemic,  or  gastro-intest  nal  infection,  tho  proper  intervention 
promises  good  results. 

Treatment. — If  the  cause  can  be  discovered  and  removed,  the 
neurosis  promptly  yields.  Otherwise  reliance  must  be  placed  on  tiiose 
general  measures  which  are  fitted  to  combat  the  neuropathic  constitution 
and  build  up  the  usually  depraved  systemic  condition.  The  treatment 
of  the  attack  is  symptoniatie.  Morphin  for  gastro-intestiual  crises,  heat 
and  compression  to  the  swelling,  and  tracheotomy  or  intubation  if 
respiratory  failure  is  seriously  threatened,  Bloodgood  ^  reports  several 
cases  of  persisting  angioneurotic  erythema  cured  by  deep  incisions. 

LOCALIZED  HYPERTROPHIES. 

Symmetrical  Lipomatosis. — Occurring  commonly  in  adults,  and 
usually  on  a  background  of  syphilis  or  alcoholism,  are  cases  manifesting 

1  **  Johns  Hopkins  llosp.  Bull.,"  May,  1903. 
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localized  and  symmetrical  fatty  ilejMxsitH,  These  may  be  tender  and  the 
seat  of  spintaiieniis  |Kiiti  or  e<  jmjia  rati  vol  v  insensitive,  and  tlie  pain  may 
Ik*  (joito  insignifieanL  I'heir  faviHvite  lot^atinn  is  ahniit  tlie  neek,  the 
(lifftiHcs  Lipoma  (les  Iffr/ses  of  the  (lermans  ;  over  tlie  Uidy,  as  in  the 
case   of   Hugiei\    wliieh   present***!   twenty   synirnofric^al    pairs;    in   the 


Fig.  Z2S.— Syii]riiRtricEi.l  j){lenoNporDnlneS(i  (l^annols  ami  OenRande). 


axillae  and  |^)ins:  or  on  the  extremities,  as  in  the  ease  reported  by 
Mathieu,  one  pair  over  the  trorlianters,  one  piiir  on  the  inner  side  of 
the  knees.  The  atHpfMiH  dolorosa  of  Derenni,  the  cases  of  Peterson 
and  Loveland,  and  the  adenolipomatosis  of  Launois  and  Bensaude  ^ 
»  **  Nmiv,  Icon,  de  la  Sjilpet,/*  IIKW. 
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(Fig.  228)  appear  to  belong  to  the  same  group.  Peterson,  Collins,  and 
others  look  upon  the  condition  as  due  to  a  rudimentary  polyneuritis, 
and  the  idea  is  supported  by  the  common  history  of  alcoholic  addiction 
or  luetic  infection.  In  addition,  sciatic  neuritis,  herpes  zoster,  optio- 
nerve  symptoms,  and  other  distinct  indications  of  neuritic  affection 


Kiirn.  229,  230.— AdiiXMiH  dolorota  of  the  diffiifle  truncal  form  (Dfream).    Fig.  229  nhowi  the 
pociiliur  apron  oi  fat  and  the  Hniall  i«ix(>  of  the  hands.    The  |M»{tterior  tIcw  hIiows  the  arrangement  of  fat 

In  fold.**  over  ihr  hi|m. 


have  been  found  in  association.  The  lo«il  sensitiveness,  j)igmentary  dis- 
turbances, and  muscular  flabbincss  and  wwikness  point  the  same  way. 
In  certain  casi»s  the  reaction  of  dogcncration  and  a  wasting  of  the 
tluMiar  nuiscles  have  been  seen.  Dercuni  ^  has  finally  demonstrated  an 
interstitial  neuritis.  This  \\iv<  boon  confirmed  by  ]^urr,^  and  both  found 
^  'Jour.  Nerv.  and  Ment.  Dis.,"  Aii«.,  11H)0.  ^  Ibid.,  Oct.,  1900. 
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suggestive    changes    in   tho    thyroid    gland.     A    neun>pathie   tendenry 
can  frequently  1>p  triiced.    The  condition  has  been  mistaken  for  myx- 


Ffff.  33U—Mjiero(Jiict7lj :  localtEMl  hjrpcrtmpby  of  n  »tiigl(^  flngvr  (RIdlon). 

edema  in  inBtanees  marked  hy  diffuse  lipomatosis,  hut  the  liands.  feet, 
and  face  are  spared.  It  is  of  interest  to  remember  that  in  five  cases 
a  diseased  condition  of  the  thyroid  has  l>een  found  [xjst  mftrtemJ 


Fig-X32.— CJiroole  her'Hlitarjr  troiJHKHlrfiit  m  -i^ifr!*  ii(  sox*nioi  u  anil  tnoij(y-<iiK'  yt-nr?-  ^4  u^».  yMi'lgc). 

The  tll-definetl  fatty  masses  are  commonly  spread  out  at  their  Ixirders 
*  Dercum  and  MrCtirthy,  *'  Aiuer.  Jour.  Mtni.  Scieiu'tis,''  Urn.,  liK)2, 
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into  the  surrounding  tissue.  They  may,  however,  be  globular  or  pyri- 
form  and  pendent.      Their  common  location  is  subdermal. 

In  slighter  cases  discontinuance  of  the  use  of  alcohol  or  antiluetic 
treatment  has  caused  the  tumors  to  recede.  In  aggravated  cases  medical 
treatment  has  apparently  accomplished  little  or  nothing,  but  recourse 
to  thyroid  feeding  promises  more,  in  view  of  its  effect  on  obesity  and 
the,  at  least  occasional,  presence  of  disease  of  the  thyroid  in  these  cases. 
Surgical  removal  of  the  fatty  tumors  is  sometimes  indicated. 

Unsymmetrical  Hypertrophies. — In  rare  instances,  usually  con- 
genital, and  frequently  of  neurotic  ancestry,  one  side  of  the  body  or 
one  extremity,  or  a  portion  of  an  extremity,  as  a  hand  or  one  or  more 
digits,  may  be  disproportionately  large.  The  asymmetry  usually 
increases  with  the  child's  growth.  In  still  rarer  cases  it  makes  its 
appearance  after  birth,  and  may  occur  at  any  time  up  to  maturity.  The 
hypertrophy  usually  involves  the  affected  portions  en  massey  so  that  the 
increase  in  length  is  proportionate  to  the  breadth  and  thickness.  The 
principal  increase  is  usually  in  the  adijweellular  tissue,  but  the  muscles 
may  be  hypertrophic  and  may  show  correspondingly  increased  strength. 
Usually,  however,  the  muscles  are  defective.  The  bones  are  simply 
enlarged.  Sometimes  the  hypertrophied  jMirts  are  warmer  than  their 
normal  fellows  and  may  show  increased  perspiration  and  evidences  of 
hy[>eremia.  Occasionally  there  are  pigmentary  markings.  Hemihyper- 
tro[)hy  of  the  face  may  be  encountered,  and  Friedreich  reports  a  case 
presenting  hy{)ertrophi(Kl  left  face  and  arm  and  right  leg.  In  rare 
instances  such  localizer!  hypertrophies  are  seen  in  gigantism  and  acro- 
megalia. Of  their  nature  we  know  practically  nothing.  In  some 
instances  it  has  been  attempted  to  check  the  overgrowth  by  compressing 
the  arterial  supply  and  by  the  injection  of  astringents,  but  no  good 
seems  to  have  resulted.     Enlarged  digits  may  be  amputated. 

Chronic  Hereditary  Tropho-edema. — Henrj-  Metge  ^  describes  a 
family  in  which  edema  affected  eight  members,  both  men  and  women, 
distril)uted  tlm)ugh  four  generations.  Four  of  these  cases  were  observed, 
and  present  the  same  singular  affection :  namely,  a  chronic  white,  firm, 
and  j)ainles8  i»denia,  appearing  at  the  age  of  puberty,  and  affei^ting 
es|H'cially  the  (vet  and  legs  and  sometimes  the  entire  lower  members^ 
generally  on  both  sides.  He  also  refers  to  a  remarkable  family  reportwl 
by  Milr()y,2  in  which  in  six  generations  there  were  twenty -two  case<. 
Other  similar  family  groups  have  been  published,  and  A.  Thomas 
thinks  that  one-sided  hyiK?rtrophies  of  the  Ixnly  belong  to  the  same 
category. 

The  condition  in  all  known  instances  has  caused  but  little  inconveni- 
ence, has  been  attended  by  no  suffering,  has  not  shortened  life,  and  has 
resisted  all  forms  of  treatment. 

1  •*Nouv.  Icon,  de  la  Salp^t.,"  Doc.,  1899. 

2  •'  New  York  Med.  Rec,"  1893. 
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CHAPTER   11. 
INFECTION  NEUROSES* 

The  diseasi»s  now  temporarily  groupinl  aiiinog  the  ueiirosns  because 
the  essential  liLstolivgical  lesions  of  the  nervous  apparatus  still  escape  ug, 
but  due  to  the  aetii>u  of  infeetious,  are  tdatais  and  hiidrophoh'm,  id  any 
and  chorea.  In  the  two  ibrmcr  tiie  iufoefion  is  capable  of  experimental 
pni]>a^tiou  ;  in  the  latter  two  the  nature  of  the  fMHsou  is  as  yet  an  infer- 
ential matter.  All  four  piTsent  a  pn'jKiudersuxee  of  motor  symjitonis. 
Tetanus  ami  bydrophobia  are  properly  surgit^il  conditions,  and  will  be 
very  briefly  outlined. 


TETANUS. 

Tetanus  is  an  acute  infectious  disease  marked  by  tonic  spasms  of  the 
voluutxir)^  uiUHcIes,  u.'^ually  commencing  in  those  of  the  jaws  ;  hence  the 
names  trUmHJ<  and  lovkjttw. 

Etiology. — Tiie  dist^ase  i.s  coiuj>aratively  more  coninuui  in  bc»t 
climates  and  in  tbe  colored  races  tlian  among  Caucasians  in  temperate 
and  cold  regions.  Tins  may  have  i-elation  to  tbe  better  protection  by 
footwear  imd  clotlnug  iu  the  latter  conditions.  It  sjiares  neither  age 
nor  sex,  and  is  a  common  disease  among  lioives.  It  may  occur  endemic- 
ally.  It  is  probably  always  intrmluecil  traumatically,  and  can  usually 
be  traced  to  in<iculation  by  tjlijirts  eon  tarn  inattni  by  the  gn>und-Hjil,  in 
which  the  bacillus  of  tetanus  rciulily  lives.  Natunilly^  the  iimids  and 
feet  arc  tbe  most  common  locations  of  sucb  ci«nt!TniinatiHl  a)>ra>ions  or 
more  extensive  lesions.  The  bacillus  first  fliscovercHl  by  Nicohier,  and 
cultivated  by  Kitasato,  is  an  anaerobic,  drumsti ek-sli aped,  motile  microlje. 
Culture  filtrates  contsiin  tetanizing  poisons  which  are  active  when  inocu- 
latai,  but  not  when  ingested.  Kxi»crhuental  evidence  indit^ates  that, 
like  stryebnin,  their  acti^m  is  mainly  n^jon  tbe  sj>inal  cord,  ^ 

Morbid  Aoatomyi — Tbe  condititm  ttf  the  wound  presents  nothing 
characteristic,  and  iu  the  brain  and  spinal  cord  the  congt^stion,  j>erivas- 
euhir  exudation,  small  hemorrhages,  and  pigmentation  of  ceils  some- 
times entiHmtered  are  neither  constant  nor  distinctive.  They  may  even 
l^  l(K>ked  upon  as  tbe  results  of  tlic  spasuKMlic  conditions  that  mark  the 
clinical  course  of  the  infection.  The  Siime  is  true  of  the  serous  eechy- 
moses,  pulmonary  congestions,  ami  muscular  ruptures. 

Symptoms* — From  two  to  twenty  days  uv  mrux*  after  inoculation 
the  first  symptoms  appear.  The  intensity  of  the  disease  and  its  fatality 
are  usually  in  dirw^t  proportion  to  its  early  onset.  Stitlhess  of  the  neck- 
and  jaw-muscles  first  ajipears^  limiting  mastication,  the  movement  of 
the  tongue,  and  of  tbe  iiead.  Malaise,  cbilly  sensations,  or  rigors  may 
antedate  the  muscular  stitfheSvS,  but  usually  do  not  attract  much  attention, 

*  WaflBBrman  and  Takaki,  "  Ikrlin.  klin.  Wochens./'  Jane  3,  1898. 
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The  muscular  spasm  increases  in  intensity  and  invades  the  face  and 
trunk.  From  the  tonic  action  of  the  zygomatic  group  the  angles  of  the 
mouth  are  retracted  in  the  characteristic  sardonic  grin  that  uncovers  the 
teeth,  and  the  jaws  can  be  only  slightly  separated  or  may  be  quite 
immovable.  The  head  is  then  retracted,  and  the  entire  back  may  be 
affected,  causing  rigidity,  or,  in  greater  degree,  opisthotonos.  In  some 
cases  the  tmnk  is  bent  laterally  or  forward.  The  lower  extremities  are 
usually  more  affected  than  the  upper,  and  tlie  forearm  and  hands  are  last 
and  least  involved.  The  muscular  spasm  is  chiefly  tonic,  but  if  the 
condition  becomes  well  marked  there  are  sharp,  short,  convulsive 
exacerbations  that  may  reach  a  most  frightful  intensity.  They  are  then 
provokeil  by  the  slightest  irritation,  such  as  a  sudden  noise,  a  bright 
light,  a  touch,  the  jarring  of  the  bed,  or  any  motor  effort.  Thev  may 
occur  a  few  times  a  day  or,  in  extreme  cases,  with  great  rapidity,  at 
scarcely  noticeable  intervals.  When  these  develop  they  are  attended 
by  pain  proportional  to  their  intensity  and  duration.  They  may  impede 
the  thoracic  respiratory  excursions  or  induce  laryngeal  spasm  and 
dyspnea  or  asphyxia.  Often  the  thoracic  or  laryngeal  spasm  induces  a 
hoarse  noise,  which,  taken  with  the  distorted  face,  rigid  limbs,  retracted 
head,  and  opisthotonic  jxwition,  presents  a  frightful  picture.  Profuse 
perspiration  may  be  occasioned.  The  tem|)erature  may  be  normal, 
slightly  increased,  or  hyperpyrexia  may  appear  and  ordinarily  precedes  a 
fatal  termination.     Through  it  all  the  mind  remains  unclouded. 

Varieties. — Haul  ieUmuH  or  cephalh  tetanus  follows  wounds  upon 
the  head,  face,  or  neck  ;  is  usually  of  prompt  appearance  after  the  inocu- 
lation ;  is  onlinarily  marked  by  trismus,  dysphagia,  facial  palsy,  and 
resjiiratory  difficulty,  a  rapid  course,  and  a  fatal  termination.  The  mod- 
ification of  tetanus  in  this  form  appears  to  be  due  to  early  poisoning  of 
the  meduHa.  The  facial  palsy  that  frequently  and  the  oculomotor  pal- 
sies that  sometimes  occur  indicate  nuclear  disturbance.  The  difficulty 
in  swallowing  gives  a  rough  resemblance  to  rabies  and  has  led  to  the 
term  tefanm  hi/drophobicm,  Tetanm  neonalorum  is  usually  due  to 
infection  of  the  umbilical  stump,  and  is  unknown  to  aseptic  midwifery. 
Pwerperal  tetania  occurs  in  parturients.  The  invasion  route  is  usually 
through  the  uterus. 

Diagnosis. — Given  a  locus  of  inoculation,  the  disease  can  scarcely 
be  mistaken.  When  a  history  of  trauma  is  wanting  hydrophobia  may 
be  HUsjK»cted,  but  lacks  the  jaw-spasm  and  persistent  muscular  rigidity. 
Stri/ehnin  poimning  is  a  (closer  imitator,  but  has  a  more  rapid  onset,  more 
violent  and  extensive  convulsions,  trismus  is  absent,  and  relaxation 
occurs  between  the  spasms.  Tetany  affects  the  hands  and  feet  mainly 
and  primarily  and  shows  a  number  of  special  reactions,  such  as  increased 
electrical  excitability  and  Trousseau's  sign.  Hysteria  may  imitate 
tetjuuis,  but  onlinarily  gives  a  hysterical  history  and  presents  the  stig- 
mata of  the  neumsis.  It  also  usually  ap|)ears  suddenly  afi«r  a  hyster- 
ical convulsion,  suddenly  disappeiirs  and  recurs,  and  lacks  the  nuchal 
rigidity  and  mental  clearness  of  tetanus.  liacteriological  examination 
of  pus  from  wounds  may  make  or  confirm  the  diagnosis. 

Prognosis  is  always  grave  and  the  mortality  is  over  eighty  per  cent 
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Cases  appearing  before  the  sixth  day  usually  die ;  those  appearing  after 
the  twelfth  day  are  likely  to  recover.  Death  results  from  apnea  and 
heart-strain.  Favorable  indications  are :  late  onset,  limited  muscular 
spasm,  absence  of  respiratory  and  medullary  symptoms,  infrequency  of 
convulsions,  normal  temperature,  and  ability  to  receive  and  assimilate 
nourishment. 

Treatment. — If  the  wound  of  entry  for  the  tetanus  infection  is  in 
an  unhealthy  state,  surgical  measures  of  local  disinfection  are  always  in 
order,  and  usually  consist  of  scraping,  cauterization,  and  the  employ- 
ment of  active  germicides.  Lambert  ^  believes  that  hydrochloric  and 
carbolic  acid  together  furnish  the  best  local  application.  It  often  hap- 
pens that  the  infection  atrium  is  completely  healed,  and  even  early 
cauterization  seems  to  be  of  doubtfiil  assistance  in  checking  the  disease. 
The  general  management  is  of  prime  importance.  The  patient  should  be 
secluded  in  a  darkened  room  and  every  possible  excitation  be  prevented. 
Alimentation  should  be  carefully  maintained  by  easily  digested  fluid 
foods,  and,  if  necessary,  by  the  use  of  the  nasal  tube  or  by  rectal  injec- 
tion. Sedative  drugs  and  antispasmodics  are  indicated,  and  various  ones 
have  cures  credited  to  them.  Chloroform  and  nitrite  of  amyl  are 
useful  to  meet  the  convulsions.  Chloral,  bromids,  morphin,  calabar 
bean,  and  curare  are  advised,  but  must  be  used  with  a  free  hand  or 
omitted  entirely.  Hot  baths  sometimes  act  most  soothingly.  Active  arti- 
ficial respiration  is  required  in  case  of  dyspnea  and  threatened  asphyxia. 
Immunization  of  late  years  has  been  attempted  by  the  use  of  the  anti- 
toxins introduced  by  Tizzoni  and  Catani.  They  have  been  found 
practical  and  reliable  in  animal  experiments.  There  is  much  diversity 
of  opinion  regarding  their  value  in  human  tetanus.  Kneass,^  from  a 
tabulation  of  sixty-one  cases  treated  by  tetanus  antitoxin,  finds  an  insig- 
nificant advantage  over  the  older  medicinal  methods,  and  Berger,  Roux, 
Yandell,  and  others  are  of  the  same  opinion.  Lambert  ^  states  a  mor- 
tality of  thirty-seven  per  cent,  under  the  antitoxin  in  acute  cases  devel- 
oping within  eight  days  of  the  infection.  It  is  not  unlikely  that  the 
antitoxins  will  be  so  much  improved  as  to  give  better  and  more  reliable 
results,  and  they  can  not  well  be  omitted  in  the  treatment  of  this  disease. 
They  are  valuable  in  proportion  to  their  early  use.  Antitoxin  has  been 
injected  into  the  substance  of  the  brain  through  trephine  openings  in 
order  to  bring  it  quickly  into  operation,  but  the  results  hardly  warrant 
the  method.  Intraspinal,  subdural,  intravenous,  and  subcutaneous  injec- 
tion are  less  objectionable  and  probably  equally  efficacious.  The  re- 
moval of  spinal  fluid  and  the  intradural  injection  of  eucain  and  mor- 
phin has  been  of  apj)arent  benefit.  At  present,  medicinal  preparations 
are  also  imperatively  demanded  in  the  treatment  of  tetanus. 

HYDROPHOBIA. 

Hydrophobia  is  an  acute,  infectious  disease  of  carnivorous  animals, 
transmissible  to  man  and  to  other  animals  by  inoculation.  It  is  also 
known  as  rabies  and  lyssa.    The  inoculating  animals  usually  are  dogs 

*  '^Arner.  Jour.  Med.  Sciences,"  Aug.,  1897. 

*  **  Jour.  Am.  Med.  Aaaociation, "  July  18,  1896.  »  Loe.  cit. 
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or  wolves,  but  the  cat,  skunk,  and  even  poultry  may  carry  the  disease. 
The  exact  nature  of  the  poison  is  unknown.  It  undoubtedly  is  a  living 
contagium.  The  disease  is  rare  in  this  countr)^  but  seems  to  be  growing 
more  common  in  the  Eastern  States,  and  almost  invariably,  in  man,  is  the 
result  of  bites  by  rabid  dogs.  In  North  Germany,  where  the  muzzling 
of  dogs  is  rigidly  enforced,  the  disease  is  almost  unknown.  It  is, 
therefore,  in  civilized  countries  a  preventable  disease. 

Morbid  Anatomy. — ^The  nervous  system  frequently  shows  lesions, 
but  these  may  be  completely  lacking  and  to  some  extent,  when  present^ 
are  secondary  to  the  disease,  following  the  spasms,  dyspnea,  and  cardiao 
failure.  They  consist  essentially  of  vascular  disturbances :  dilatation, 
perivascular  leukocytal  infiltration,  ante-mortem  intravascular  clots,  and 
minute  hemorrhages.  SucJi  clianges  are  most  frequently  encountered  io 
the  cortex  cerebri,  the  medulla,  and  cord.  According  to  Growers,  they 
are  most  intense  in  the  ncighborhocKl  of  the  pneumogastric  and  hypo- 
glossjil  nuclei.  The  perivascular  infiltration  in  this  locality  may  be 
intense  enough  to  suggi^st  miliary  abscesses.  The  salivary  glands  and 
kidneys  frecjuently  show  a  similar  infiltraticm  and  the  mucous  membrane 
of  the  pliarynx  and  larynx  is  commonly  congested. 

Sjrmptoms. — Incubation  re(iuires  a  variable  period  of  from  two 
weeks  to  six  months,  and  there  are  rei)orted  cases  occurring  twelve  and 
even  eighteen  months  after  inoculation,  the  virus  liaving  remained 
dormant.  The  ordinary  incubation  period  is  six  weeks  to  two  months. 
The  length  of  incubation  time,  according  to  Horsley,  is  modified  by  a 
number  of  factors:  (1)  It  is  shorter  in  children  than  in  adults.  (2) 
Wounds  of  the  face,  netjk,  hejul,  and  hands,  and  the  unclothed  parts 
are  especially  dangen)us,  and  the  disease  then  develofw  promptly.  (3) 
Punctures  are  the  most  dangerous ;  lacerations  are  serious  in  projK>rtion 
to  their  extent.  (4)  The  bites  of  rabid  animals  are  serious  in  this  order : 
Wolf,  C4it,  dog,  and  other  animals.  About  fifteen  j)er  cent  of  the  persons 
bitten  by  dogs  known  to  be  nibid  develop  hydrophobia. 

Rabies  varies  in  intensity  in  both  animals  and  man.  In  cases  of 
great  severity  paralytic  features  develop  early,  there  is  little  excitement, 
and  death  promptly  sujwrvenes.  When  the  j>oisoning  is  less  profound, 
the  disejLse  runs  a  longer  course,  and  presents  a  jxjriod  of  great  motor 
and  cerebral  excitement.  In  man  the  hivasion  of  the  disease  is  fre- 
quently markeil  by  irritition  about  the  wound,  with  pain  or  numbness. 
Usually  there  is  hejulache,  dejiression,  loss  of  appetite,  irritability, 
sleeplessness,  and  anxiety.  The  pulse  and  tenijwniture  may  be  slightly 
increased.  Bright  lights,  noises,  and  slight  excitement  of  any  sort  are 
shunned  owing  to  the  increaseil  sensibility.  Stiffness  of  the  throat- 
muscles  and  difficulty  in  swallowing  are  notice<l.  A  period  of  excitement 
then  usually  develops,  when,  in  ran*  instances,  the  central  apparatus  may 
be  overwhelmed  and  the  panilytic  form,  with  ascending  paraplegia  and 
heart-failure,  terminators  the  wise  within  a  compjiratively  few  hours.  In 
the  exciUnl  jxjriod  there  is  great  motor  restlessness  and  hypersensibility  : 
spasms  affecting  the  throat  are  induced  by  any  fictitious  stimulus,  and 
swallowing  becomes  im{)ossible,  so  that  fluids  are  shunned,  and  the  sight 
of  them  may  even  become  unl)earable;  hence  the  name,  hydrophobia. 
Noises,  lights,  a  breath  of  air,  may  provoke  the  spasm;    and  it  may 


INFECTION  NEUEOSEH, 


629 


invoh^e  the  liiryiix  aiul  thonix,  prmliieiiig  dyspnea,  cyanosis,  and  an 
alarming  a.spliyxiii  that  evon  tmchecitomy  may  fail  U^  relieve*  The 
rejjpimtorv  and  deglutition  sjuLsnis  are  often  attendee!  hy  hoarse  s^yunds 
ami  ]ieculiar  m>ises,  that  have  heeii  thought  hy  exeited  hiymen  to 
rej^mhle  tlie  harking  of  dog.s.  Siilivu  at'cuiiiulates  in  the  mouth  or 
drilled  froui  Ihi  ei^rners,  partly  iroiii  an  ineruased  sticretioiu  hut  mainly 
from  diffioulty  in  swallo\dng,  Ilallueinutions  and  dfliriuni  are  fre- 
quently pret^ent,  hut  the  njind  may  he  quite  etear  and  tlie  patient  quiet 
between  tlie  jjaroxysms.  The  temperature  ct>ninumly  aseen4l8  to  100'' 
or  103*^j  but  the  disease  may  be  afebrile  throughout.  The  spasms 
gradually  become  \vidi*-spread  aud  tetanoid^  hut  rarely  affecting  the 
jaw  and  ftiee,  aud  relaxation  oceurs  iii  the  intervals.  After  one  to 
three  days  they  are  folIowtAl  by  tlie  pandytie  perio<l,  aud  spasms  no 
longer  oceur.  Au  aseendijig  j)araj>legta  is  eommouly  presented*  Quiet, 
fitup<ir,  and  coma  follow  ;  the  hearths  action  becomes  greatly  weakened > 
ami  deatli  follows  synciipe. 

Diagnosis. — ^Tlie  diagnosis  of  a  we!l-develo]ied  ease,  with  motor 
excitement  and  a  history  of  a  hlte  l>y  a  ralud  animal,  can  be  reiidily 
made.  We  have  to  exclude  tefanu,^^  in  which  there  is  usually  a  very 
recent  trauma,  miisticator>*  spasm,  constant  rigidity,  and  little  or  no 
<liffieulty  in  swidlowing.  Lymnphobia  is  a  hysterical  condition  o(M"ur- 
ring  in  a  neurotic,  and  is  a  variety  of  liyjMX'hondriasis  with  the  fixeil 
idea  of  nibies.  The  attacks  that  occur  are  hysterical  exaggerations  of 
the  newspa|M»r  aectHiuts  of  nihid  patients,  and  such  eases  can  usuidly 
be  deciphered  by  the  concomitant  indications  id'  hysteria,  Eveiy  such 
case  shouhl,  however,  be  carefully  watched  if  it  is  reasonably  certain 
that  the  |>atient  lias  l>een  l>itten  hy  an  animal  sus|>ectcd  of  rabies.  In 
^very  case  it  is  also  inipoilant  to  iliaguose  the  condition  in  the  alleged 
rabi<l  animal,  and  this  can  be  done  with  certainty  if  inoculation  experi- 
ments can  be  made.  In  case  of  a  hite  liv  a  thjg,  the  animal  should  be 
placed  under  ubservation,  if  pi>ssihle»  and  uot  destroyexh  The  saliva 
being  highly  |>oisonous,  a  little  c»f  it  may  be  inr>culale<l  into  the  dnm  of 
a  dog  or  rabbit,  and  precise  results  obtained.  In  dogs,  the  |>aralytic 
form  of  rabies  is  the  most  common,  the  furious  form  excepfiimah  The 
early  symptoms  in  the  df»g  consist  of  dullness,  irritability,  and  snrlinese, 
the  bark  becomes  metallic,  flMwl  is  neglected,  but  bits  of  w^hhI,  dirt,  and 
other  indigestible  articles  are  sometimes  swallowed.  If  furor  develop 
the  dog  runs,  snapping  at  everything  in  its  way,  especially  attacking 
other  dogs*  Chihlren,  being  unaware  of  danger  and  less  able  to  escape, 
are  more  frequently  bitten  than  atlolts.  After  a  day  or  two,  or  a  (^w 
honi's  only  in  some  cases,  paralytic  symptoms  si't  in.  The  animal  he- 
eomt^  uncertain  on  its  legs,  the  hinder  limbs  give  way»  and  the  paraly- 
sis bt*eomes  general,  ending  in  death.  The  excited  stage  is  commonly 
tnmsient,  aud  paralytic  ccmditions  iiromptly  develop. 

Treatment. — ^Au  inoculated  w<nind,  or  one  n^asonably  suspected, 
should  l>f>  treated  locally,  at  tlie  tirst  possible  moment,  by  thorongli  can- 
teriziition,  or  excision,  if  practicable.  The  use  of  a  ligiiture  above  the 
wound  when  on  an  extremity,  suction,  and  free  bleeding  are  also  of 
value.  The  actual  cautery,  a  buneh  of  burning  matches,  strong  carbohc 
34 
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or  nitric  acid,  may  be  used.  Immunization  by  Pasteur's  method  is  now 
practicable  in  most  large  cities.  The  sooner  it  is  undertaken,  the  more 
successful  it  is  likely  to  be.  Less  than  one-half  of  one  per  cent,  of  all 
cases  treated  in  this  way  have  died  of  rabies.  When  hydrophobia  de- 
velops in  man,  about  the  same  treatment  is  required  as  in  tetanus. 
There  is  no  danger  to  attendants,  and  no  case  is  on  record  where  the 
disease  has  been  transmitted  from  man  to  man.  Forcible  physical  con- 
trol is  practically  never  needed.  If  food  and  drink  can  be  swallowed, 
it  should  be  freely  given,  but  rectal  alimentation  is  usually  required. 
Chloroform,  bromids,  morphin,  and  sedatives  are  palliative  only.  The 
disease  is  invariably  fatal. 

TETANY. 

Tetany,  or  tetanilla,  is  marked  by  peculiar  tonic,  bilateral,  parox- 
ysmal, muscular  contractions,  commencing  in  and  usually  confined  to 
the  extremities,  and  presents  an  increased  mechanical  and  electrical 
excitability  of  the  nerves.  It  may  occur  in  epidemics,  is  endemic  in 
many  places,  and  commonly  develops  on  a  background  of  malnutrition. 

Etiology. — It  occurs  most  frequently  before  twenty  and  practically 
never  after  fifty  years  of  age.  Both  sexea  are  affected,  males  more  fre- 
quently before  atlult  life,  females  more  commonly  thereafter.  In  Paris, 
Berlin,  Prague,  Vienna,  and  in  Syria  it  may  be  considered  endemic,  and 
epidenilv^  of  it  have  been  noted  in  these  places,  and  in  schools  and  garri- 
sons. In  the  neurologiwd  clinics  of  Berlin  ^  tetany  furnishes  one  per 
cent,  of  all  ca.^es.  In  Vienna  seven-tenths  of  one  per  cent.  It  api)ears 
most  commonly  from  January  to  May,  In  America  it  is  comparatively 
rare  outside  of  quarters  in  large  cities  largely  jx)pulated  by  foreigners. 
Predisposing  catuses  include  nearly  every  variety  of  depraved  nutrition. 
Sarbo,'^  from  an  extensive  review  of  the  causes  of  tetany,  asserts  that 
imj)aireil  nutrition  is  the  only  common  factor.  Of  most  importance  are 
chronica  gastro-intestinal  disonlers,  especially  gastric  dilatation,  with 
hyperacidity,  fermentative  diarrhea,  and  chronic  constipation.  Rickets 
is  a  very  common  accompaniment  in  children.  Cassel  ^  found  it  in  58 
out  of  GO  cases.  Tetany  may  follow  acute  infectious  and  septic  pro- 
cesses, or  apjwar  during  pregnancy  or  lactation.  Enucleation  of  the  thy- 
roid has  l>een  followed  by  tetany  in  a  considerable  proportion  of  cases. 
Billroth  and  Wolfler  re|X)rted  10  cases  of  tetany  in  a  total  of  123  thy- 
roidectomies. There  is  a  cc»rtain  relaticm  between  tetany  and  myxedema, 
which  may  (H)iu'ur  in  a  given  case.  If  about  one-fifth  of  the  thyroid  is 
spare<l,  tetany  does  not  a|)|)ear,  according  to  von  Eiselberg.  Murray  in- 
sists that  it  does  not  occur  if  the  parathyroid  is  spared.  As  exciting  causes 
of  the  paroxysmal  attacks,  exposure  to  cold  and  emotional  disturbances 
are  often  active,  as  are  overexertion,  exhaustion,  acute  diarrhea,  and 
vomiting.  Tluj  administratiim  of  ergot,  chloroform,  and  alcohol  has 
caus(Kl  them  toapj)ear,  and  they  may  be  induced  by  mechanical  irritation 
of  the  nerve-trunks  and  blood-vessels,  in  the  manner  to  be  described  later. 

The  epidemic,  endemic,  seasonal,  remissive,  and  toxic  features  of  the 
disease  point  very  strongly  to  the  activity  of  some  zymotic  agent,  but  as 

*  Lathrop,  **  I^ton  Med.  and  Sur^.  Jour.,"  Nov.  19,  1896. 
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3'et  it  has  escaped  detection.  Oido  ^  suggests  that  it  may  only  l^e  artive 
in  the  presence  of  sorae  special  form  of  [>eiTerted  digestion.  The  vyl- 
nerable  portion  of  the  nervous  system  appears  to  te  the  spinal  and  liul- 
har  gray  and  the  fjeripheral  ner\es.  The  rehition  of  the  piirathyrtMd 
htxlies  to  the  tetany  of  oi>erative  myxedetna  and  tliat  of  parath>Toiii- 
ectoniized  animals  points  to  the  probable  participation  of  these  glands  in 
the  development  of  ordinary  tetany.  McCalluni  and  Voegtlin'^  havedem- 
unst rated  that  the  parathyroids  practically  eontrol  the  caleiutn  meta- 
Imiisra  of  the  liaiy  and  that  ablation  of  the  parathyroids  is  follouwl  by  a 
re^iuction  of  calcium  salts  in  the  blood,  and  that  the  iulnnnistratioii  of 
calcium  salts  prevents  or  reduces  the  tetany.  Hence  the  value  of  milk 
diet  rich  in  calcium  in  these  cases.  Morbid  anatotm'cal  changes  are  not 
constant,  though  suggestive.  OoudiTiess  and  swellings  in  the  anterior 
horns  have  been  notetl  by  Wiess  and  l>y  Barome  and  Cen'asato. 
Peters/^  in  a  i-ecent  communication,  elaims  to  have  found  in  seven  eases 
an  a<nite  luHatnTnation  of  the  extradural  cdunective  tissue  among  the 
extnuJural  bli  Hid  vessels  antl  fat,  constituting  a  paehyiueniugitis  externa 
and  seenmlnrily  itiihieing  a  root  neuritis  and  gtuigbonitis  pro]Kjrtionate 
to  the  rliniral  inanirestations  of  (he  disc^ase. 

Synaptoms. — ^The  clini^^al  nuinifestations  mainly  fdi  within  the  do- 
main of  the  lower  motor  neurtms.  The  first  thing  to  attnn-t  attention  is 
thu  development  <»f  spasmodic  stiffness,  usually  first  appearing  in  I  he  fin- 
gers and  wrists.  AftiT  the  nvurreuci/  of  sevrnd  iittarks  adntts  s(»metirncs 
recognize  iu  malaisejjeadsiche,  dt'jiressioii,and  general  pains,  [>remoniti<uis 
of  the  on-chiming  rigid  it  iesp  The  attiicks  are  initiated  by  ii  feeling  of 
prickling,  nnuihness,  and  some  local 
[laio.  The  sjKism  rcinies  on  slowly  and 
increases  gnidunlly  in  intensity,  aeroni- 
panied  by  growing  dist*4)mfott  and  [*aiu 
io  the  muscles.  There  nva  no  nj*'nt;d 
features  attrihn table  to  tetany.  The 
Sfias  nis  begi  n  |  w  tI  p  h  e  ra !  ly  i  u  t  h  e  fi  nge  rs 
and  t^ies,  nud  advance  toward  the  trnidc. 
Ordinarily,  they  are  limited  to  the 
limbs,  and  mainly  affect  the  parts  be- 
low the  elbows  and  knees.  The  upper 
extremities  may  alone  l>e  inva«lcd.  1  n 
other  eases  the  t^uiie  spasm  reaches  the 
rootH  of  the  limbs  and  inviidcs  the 
trunk,  and  may  involve  all  the  ImmIv- 
mnseli^  in  very  sev<Tc  ea.^i's.  Ktlrar- 
tit»n  of  the  head  anrl  stnihisnuis  are 
seldom  encountered.  The  contract  ion 
18  tonic  in  ehameter  and  usually  per- 
sistent during  the  attack,  bnt  may 
intermit.  The  attiiek  nuiy  last  from  a 
few  minutes  to  manv  hours  and  occur 
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Fig.  SHii.— luTant  wkh  uiiU]  aitiick  of 
t«tJiiiy,  ^theiwtDK  cliarut'i/emUe  apasniudXc 
pOifltLuii  t>f  linnJs  ami  ftset. 
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several  or  many  times  daily.  Attacks  may  cease  for  intervals  of  days, 
weeks,  or  months,  and  then  reappear,  but  if  latent  they  can  be  provoked 
in  the  intervals  by  appropriate  manipulation. 

The  positions  and  attitudes  caused  by  the  spasms  of  tetany  are 
strikingly  peculiar.  Ordinarily,  the  hands  are  rolled  into  the  cone-shape 
of  the  accoucheur,  the  digits  flexed  at  the  metacarpal  joints  and  rigidly 
extended  at  the  internodal  articulations,  the  thenar  and  hypothenar 
eminences  approximated.  The  tcrist  may  also  be  flexed  and  the  hand 
drawn  to  the  ulnar  side.  Less  commonly  the  fingers  and  wrists  are 
extended,  or  the  hand  may  be  made  into  a  fist  grasping  the  thumb,  or 
the  thumb  may  protrude  between  the  index  or  middle  digits.  In  cases 
of  severity  the  elbows  are  flexed  and  adducted  strongly  against  the  body. 
Thefeety  when  afffected,  present  a  forced  equinovarus  position,  with  flexed 
and  sometimes  overlapping  toes.  In  extreme  cases  there  is  flexion  at 
the  knees  and  hips.  The  muscles  of  the  forearms,  legs,  hands,  and  feet 
are  tense,  firm,  and  oflen  sensitive.  Voluntary  movements  in  the  parts 
are  impossible,  and  passive  motion  causes  pain.  When  the  spasm  in- 
vades the  trunk,  intercostal,  abdominal,  and  spinal  rigidity  may  appear 
and  breaildng  be  impeded.  In  rickety  children  laryngismus  stridulus  is 
not  uncommon ;  in  adults  laryngeal  s{)asm  constitutes  a  serious  compli- 
cation. In  rare  instances  spasm  in  the  neck-muscles  draws  down  the 
chin  and  the  angles  of  the  mouth,  and  has  even  produced  fisital  com- 
pression of  the  air-passages.  Solovieff*  ^  has  noticed  in  adults  rhythmic 
contractions  of  the  diaphragm  synchronous  with  the  heart-beat  and 
attended  by  a  whistling  sound  in  the  left  lung.  Thoracic  and  diaphrag- 
matic rigidity  may  induce  a^hyxia  and  even  death.  Ordinarily,  the 
fiice  escapes.  The  sjjhinders  may  be  tonically  contracted,  inducing 
obstipation  and  anasarca,  according  to  Oddo  and  Sarles,^  who  also  noted 
indican  in  the  urine,  due  to  intestinal  fermentation,  and  confirmed 
Weiss'  observations  of  the  hyi)ertoxicity  of  the  urine.  Retention  of 
urine  may  be  the  most  prominent  symptom.^ 

The  electrical  and  mechanical  irritability  of  the  motor  nerves  is 
peculiarly  increased.  If  pressure  be  made  over  the  median  or  ulnar 
nerves,  the  spasm  in  the  hand  is  increased,  or  during  its  absence  is  pro- 
voked. Pressure  over  the  brachial  artery  may  have  the  same  effect. 
This  is  known  as  Trousseau's  sign,  and  is  practically  pathognomonic. 
Gentle  tapping  on  the  nerves,  as  with  a  percussion  hammer,  has  the 
same  effect.  Clivostek  discovered  that  the  facial  ner\^e  could  be  aroused 
in  the  same  manner,  causing  a  facial  contortion  exactly  limited  to  the 
distribution  of  a  branch  or  of  the  entire  nerve,  depending  upon  the  loca- 
tion of  the  blows — Chvosfek^s  sign.  Erb  first  described  a  peculiar  exal- 
tation of  the  electicjil  excitability,  especially  to  the  galvanic  current — Erb' 8 
phenomenon.  A  single  cell,  giving  but  one  or  two  milliamperes  of  cur- 
rent, may  be  sufficient  to  provoke  shaq)  contractions,  and  anodal  opening 
tetanus  (A.  O.  Te.)  is  found  in  this  disease  alone.  Sarbo  has,  in  a  single 
case,  noted  the  myotonic  reaction  in  the  triceps,  a  re8|K)nse  that  was  con- 
sidered confined  to  Thonisen's  disease.  It  consists  of  persistent  contrac- 
tion, lasting  some  moments  after  ct»ssation  of  the  galvanic  current.    The 

»  "  Ronsski  Vratoh,"  1902.  »  "  Ia  MM.  Inf.,"  Sept  15,  1894. 
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faradic  responses  are  also  accentuated  in  most  caijes,  but  niay  ii?main 
aiwiut  normal.  PresHttre  ii[x>n  the  nerves  is  inf>re  than  ortlinarily  pain- 
ful, ami  readily  iiidiiri'?i  pt^rslstent  jmri'i^thesia  in  their  cutanc<ius  distri- 
Initinn.  The  tapping  tliat  caiisie^  spasm  also  inchiees  pain.  Eilnun  of 
tlie  iiaiids  antl  feet  am!  lnc*iilized  pt^rsjii ration  may  he  encountered.  The 
temperature  may  l^e  normal,  hut  is  ufteii  **levatetl,  as  might  l>e  expeete<l, 
in  the  gastro-intestinal  easels,  and  snbiiornml  in  the  artliyroidal  Btate  of 
operative  myxedema.  Auditory  and  optie  symptoms  and  trophic  ehange^ 
in  the  muscles  are  tnund  only  as  ueeidents.  Obj^'ctively,  ctii*tnton^ 
aerisibififif  is  normal  and  the  ?v//r.rm  are  unchanged  except  when  in- 
hibited by  the  spasmiRlie  state  t»f  the  museles. 

Course*— Tiie  great  majonly  of  cases  rurr  a  uuld  tx>ur«e  to  recovery 
in  a  few  weeks,  espeeially  if  the  imderlying  eaus*^  ean  he  removed,  but 
when  tetiiny  develops  on  LTdstrie  dilatation  or  ehrouie  catarrhal  enteritis 
it  is  likely  to  have  a  protracted  etairse.  Ap[>earing  generally  whru  the 
org:iui,sm  is  already  depi"essed  by  niahmtritiou,  it  may  l»e  a  ibrmitlable 
(.**jm plication,  and  in  the  severe  eases,  where  the  sjwisms  invade  the  trunk 
and  implicate  the  respiratory  apparatus,  desith  hy  asphyxia  may  result. 
In  pregnancy  it  is  likely  to  he  mild  and  usually  teruiinates  jtnunptly 
after  delivery,  l>iit  iKirturition  may  cause  very  severe  exai^erbations  of 
the  attack.  The  lactationul  eases  are  usually  mauageahle  if  the  child 
be  weaninl  and  the  nutrition  of  the  patient  reestablished.  Tetany  in 
the  athyroidal  state  is  treipieiitly  fatal  ;  it  nuiy  Vie  permanent  ami  excep* 
tionally  it  yields  to  thyroi*l  feeding.  ( >nly  when  Troussciui's  and 
Chvostek^8  signs  fail  e4in  the  disease  be  considerKl  at  an  end.  In  fatal 
cases  the  spiisuis  increase  in  frc([uenev,  distribution,  and  intensity,  and 
asphyxia  destroys  the  jmtient,  but  death  in  tetany  is  moR*  eonnmudy 
tlie  n'sult  of  tlie  uuderlyiug  disease. 

Diagnosis i. — The  diagnosis  is  easy  if  the  characteristic  gpa^ms  are 
aooomjianied  by  the  nu'chanical  and  electrical  overexcitability  of  motor 
and  sensory  nerves.  We  have  to  exclude  frtonm^  in  wliieh  the  spasms 
arc  prtKtixled  by  stitfuess  in  the  ma^sseters  which  does  not  subside  in  the 
intervals  between  the  spasms.  It  is  also  marked  l>y  mu^fial  rigi<lity  and 
great  general  irritability.  In  tetanus  the  spasm  is  propagate<l  tuwan.1 
tlie  extremities,  usually  sparing  the  hands ;  in  tetany  it  is  centripetal 
and  usually  begins  in  the  hsnids.  The  phenomena  i>f  Tr<uiss(*au, 
Chvostek,  and  Erlj  arc  absent  in  tetanus,  Iliftifrria  also  lacks  these 
spi-i'iat  signs  nnd  has  its  own  stigmata,  J/f/u/j/////.^  may  he  mistaken  in 
infants,  Imt  presents  none  oi"  the  special  i^^i^uf,  of  tetany. 

Prognosis. — The  prognosii^  is  usually  gcKxl,  but  hangs  njx)n  the 
nature  and  manageability  and  the  umh  rlyiug  cause.  It  is  unfavorable 
in  proportion  to  the  extent  and  degn'c  of  malnutrition  jircsent.  It  is 
grave  in  the  athyroidal  cases,  which  present  a  miu^tality  of  about  eighty 
per  cent.  A  tendency  to  rccurn^nce  upon  renewal  of  the  prc<lisposing 
state  is  marked.  Thus,  stune  womt^n  present  tetany  in  several  successive 
pregnancies,  and  exacerbations  of  tlie  predis|Kising  giistro-intestinal  state 
may  incite  a  return  of  the  tetany.  Extreme  severity  iff  siKtsms,  involve- 
ment of  the  rt*spirator>^  apparatus,  intense  manifestation  during  lalior, 
and  cerebral  symptoms,  as  in  uremic  cases,  are  of  serious  import. 
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Treatment  must  be  directed  to  the  removal  of  the  underl3ring  causal 
state,  but  it  is  Ktrely  necessary  to  interrupt  pregnancy.  Rickets,  gastrio 
dilatation,  intestinal  catarrh,  intestinal  parasites,  and  lactation  have  their 
several  indications.  Hygienic  and  sanitary  conditions  must  be  atten- 
tively studied.  The  spatnns  are  controlled  by  quiet,  rest,  and  warm 
baths.  Broinids  and  chloral  are  useful  in  the  interval,  but  morphin, 
and  even  chloroform,  may  be  required  for  the  attack.  When  this  coin- 
cides with  labor,  the  birth  must  be  hastened.  Chloroform  must  be  used 
with  circumspection,  as  it  may  provoke  laryngeal  spasm,  as  may  also 
the  employment  of  the  stomach-tube  in  gastric  cases.  In  the  athyroidal 
cases  thyroid  feeding  sometimes  gives  relief,  but  can  not  be  relied  upon. 
The  administration  of  thyroids  in  other  cases  may  also  be  tried.  Mass- 
age, electricity,  and  {lassive  movements  must  be  avoided,  as  they  usually 
intensify  the  spasms  when  present,  and  provoke  them  if  absent.  A  hot 
sponge  over  the  larynx  may  relieve  laryngeal  spasm,  but  tracheotomy 
may  be  required  in  rare  instances.  Oddo  ^  attaclies  nmch  value  to  the 
continuous  use  of  calomel,  which  corrects  the  gastro-intestinal  fermenta- 
tion and  expels  toxic  substances.  Dietetic  regulations  are  oflen  of  the 
first  importance.  Lactate  or  acetate  of  calcium  and  large  quantities  of 
milk  should  be  ordered.  The  condition  of  the  bladder  should  be  watched 
and  excessive  retention  of  urine  prevented. 

CHOREA. 

It  is  desired  to  limit  the  term  chorea  to  a  definite  morbid  entity. 
The  choreiform  features  of  hysteria  which  mark  epidemics  of  St.  Vitus' 
dance,  hereditary  chorea,  or  the  so-called  chorea  major  of  Huntingdon, 
the  electric  chorea  of  Dubini,  habit  chorea  or  the  maladie  des  tics,  and 
the  various  forms  of  myoclonus  should  be  carefully  distinguished  from 
minor  chorea  or  the  chorea  of  Sydenhaniy  with  which  we  are  now  to  deal. 
It  is  commonly  called  St.  Vitus'  dance,  but  that  term  may  better  be  re- 
served for  the  hysterical  forms. 

"Chorea,"  judicially  says  Osier, ^  "  is  an  acute  disease  of  childhood, 
rarely  of  adults  and  of  the  aged.  Characterized  by  irregular,  involun- 
tary movements,  a  variable  amount  of  physical  disturbance,  and  asso- 
ciated very  often  with  arthritis  and  endocanlitis.  The  disease  is  usually 
considered  as  a  neurosis,  but  the  clinical  characters  of  the  severe  cases 
and  the  frequent  heart  and  joint  complications  have  suggested  to  many 
recent  writers  that  it  may  be  due  to  a  specific  poison." 

Etiology. — Predispntdng  Causes — ^Sfer.— sGirls  are  affected  somewhat 
more  than  twice  as  freciuently  as  boys,  and  the  disproportion  becomes 
even  greater  after  puberty.  The  vast  majority  of  cases  develop  between 
five  and  sixteen  years  of  age.  Chorea  is  comparatively  rare  before  the 
age  of  four.  The  reported  congenital  cases  are  usually  mistaken  in- 
stances of  organic  cerebral  disease.  After  twenty  the  disease  is  most 
rare,  but  may  appear  in  advanced  years.  The  great  majority  of  reported 
senile  cases,  however,  are  instances  of  motor  disturbance  symptomatic 
of  organic  brain  lesions.     It  is  somewhat  more  common  in  unhygienic 

*  Loc.  cU,  2  On  "Chorea,'*  Philadelphia,  18»4. 
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and  cramped  conditions  of  life,  and  hence  in  urban  communities,  but 
spares  no  social  grade  or  locality.  Chorea  is  extremely  rare  in  the 
dark-skinned  races  on  this  continent.  Negroes  and  Indians  of  full 
blood  are  very  seldom  affected.  The  seasoned  relations  of  the  disease 
are  most  interesting.  According  to  Lewis,  the  frequency  of  chorea 
reaches  its  lowest  curve  in  November,  but  rises  rapidly  in  December, 
remains  stationary  in  January  and  Febniary,  mounts  still  higher — to 
its  acme — in  March,  falls  in  April,  again  rises  in  May,  and  then  gradu- 
ally declines  to  its  November  starting-point  This  trace  corresponds 
with  that  of  rheumatism,  the  general  amount  of  sickness,  and  climatic 
vicissitudes.  The  neurotic  make-up  plays  a  distinct  predib^posing 
r6le,  so  that  we  learn  to  expect  a  history  of  various  neuroses  and  psy- 
choses in  the  family,  and  of  "  nervousness "  in  the  patient.  Choreics 
commonly  show  some  of  the  so-called  stigmata  of  degeneracy  and  often 
give  a  history  of  pavor  nocturnus,  enuresis,  infantile  convulsions,  febrile 
deliriums,  impressionability,  and  mental  precocity.  It  is  not  rare  to 
find  that  the  mother  has  had  chorea. 

Inciting  Causes, — Fright,  worry,  especially  at  school ;  mental  shock  and 
strain  generally,  and  overstudy  particularly,  are  frecpiently  alleged  in- 
citing causes,  but  on  close  analysis  usually  retain  but  little  significance. 
Very  frequently  the  early  mental  and  even  motor  symptoms  of  the 
disease  and  of  rheumatism  will  be  found  to  have  antedated  the  psychic 
trauma  that  precipitated  the  choreic  storm.  Imitation  plays  a  most  in- 
significant, if  not  entirely  negative,  r6le.  A  case  of  true  chorea  in  a 
school  or  home  for  children  may,  however,  start  an  epidemic  of  hys- 
terical St.  Vitus'  dance,  or  of  hysterical  rhythmic  spasms.  Hysteria 
may,  indeed,  ape  chorea  to  the  minutest  detail,  and  they  may  be  associated. 
Traumatism  can  not  be  dissociated  from  mental  shock,  and  parents 
always  assiduously  seek  for  some  such  incident  and  cause.  Its  real 
value  as  an  etiological  factor  is  difficult  to  estimate,  but  seems  slight, 
and  often  the  particular  injury  is  but  one  of  the  insignificant  mishaps 
of  every-day  life  in  childhood.  Reflex  irritaiion,  prominently  urged  by 
the  older  writers,  arising  from  the  intestines,  and  particularly  from 
worms,  is  seldom  found,  but  should  not  be  overlooked.  Diseased  con- 
ditions in  the  nasopharynx  are  more  likely  to  induce  tics  than  chorea, 
and  the  same  may  be  said  of  eye-strain,  the  fetich  of  some  recent 
writers.  If  the  ocular  apparatus  is  unbalanced  or  refractive  errors  are 
found,  they  should  be  relieved  here  as  well  as  elsewhere.  It  is  not  un- 
reasonable to  suppose  that  their  deleterious  influence  may  protract  the 
nervous  manifestations  of  chorea,  or  may  predispose  to  it  by  lowering 
the  general  tone.  Pregnancy  appears  capable  of  causing  a  recurrence 
of  chorea  or  of  favoring  its  development  and  modifying  its  course.  The 
chorea  of  pregnancy  ftirnishes  one  of  the  varieties  of  the  disease,  and 
accounts  in  part  for  the  larger  proportion  of  female  cases  in  adult  years. 
As  strongly  urged  by  Tourette,  many  such  cases  are  purely  hysterical, 
though  commonly  considered  choreic.  Chorea  is  sometimes  preceded  or 
accompanied  by  the  infectious  diseases  of  childhood,  as  might  naturally 
be  expected,  given  the  fact  that  chorea  is  especially  a  malady  of  early 
life.     The  relationship  is  mainly  one  of  coincidence.     They  may,  how- 
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ever,  modify  the  chorea.  Occurring  during  its  eariy  period,  they  tend 
to  intensify  it,  but  if  it  be  on  the  wane,  they  seem  not  rarely  to  hasten 
its  regression.  The  favorable  influence,  if  it  exists,  may  perhaps  be 
attributed  to  the  forced  rest  they  necessitate,  and  we  are  to  see  that  rest 
is  the  most  important  element  in  the  treatment  of  chorea.  Anemia  and 
rnalnvJtriiion  sometimes  precede  chorea,  and  may  furnish  a  certain  liability 
to  its  invasion,  but  usually  they  follow  its  development  and  are  symp- 
tomatic of  it. 

Rheumatism  (Cardiopathy,  Arthritis). — The  questions  arising  re- 
garding the  relations  existing  between  rheumatism  and  chorea  are 
interesting  and  practically  important.  In  order  to  start  aright,  it  should 
be  stated  that  rheumatism  is  here  meant  to  broadly  signify  the  acute 
manifestations  of  an  infectious  process  that  is  marked  by  inflammatory 
disturbance  of  articular,  serous,  and  endocardial  surfaces.  This  is  pre- 
sumably a  heteropathic  disorder,  but  in  most  instances  due  to  the 
activity  of  an  unknown  specific  micro-organism  ;  unless  we  accept  a& 
such  the  streptococcus  isolated  by  Triboulet,  Wasserman,  Pain  and 
Poynton,  and  Benton  and  Walker.  It  has  long  been  observed  that  acute 
rheumatism  and  cardiac  lesions  may  precede,  attend,  or  follow  chorea* 
Different  observ^ers  find  such  relation  in  widely  varying  ratio.  One 
sees  rheumatism  in  "  growing  pains "  ;  another  requires  that  all  the 
articular  manifestations  should  be  present  to  justify  its  recognition. 
The  most  reliable  statistics  give  a  rheumatic  association  in  about 
20  per  cent,  of  all  cases.  Thus,  Osier,  21  per  cent,  and  18.24  per 
cent,  in  two  series ;  Townsend,  21  ;  Crandall,  54 ;  Starr,  18 ;  the 
British  Collective  Investigation,  22  per  cent.  Usually  the  arthritis 
precedes  the  chorea,  rarely  it  follows,  and  exceptionally  it  develops 
during  the  progress  of  the  motor  disturbance.  If  tlie  milder  manifesta- 
tions of  rheumatism  are  accepted  in  this  connection  and  allowances 
made  for  the  unrecognized  cases,  it  is  i)ermissible  to  say  that  it  is 
associated  with  chorea  in  one-half  of  all  cases.  Fatal  cases  of  chorea 
almost  invariably  show  cndcxairdial  vegetations  which  differ  in  no  par- 
ticular from  those  due  to  rheumatic  endocarditis,  yet  such  cases  give  a 
rheumatic  history  in  only  aboiit  twenty-five  per  cent. 

Pathogenesis. — It  is  needless  to  even  enumerate  all  the  theories 
that  have  been  advanced  regjmling  the  nature  of  chorea.  Those  now 
advocated  may  be  divided  into  the  neurotic,  the  infectious,  and  the 
rheumatic  theories.  Granting  that  acute  rheumatism  is  an  infectious 
disease,  the  third  division  is  embraced  in  the  sec>ond.  The  neurotic 
theory  is  based  largely  ujwn  the  appearance  of  the  disease  during  the 
years  of  active  growth,  the  common  neurotic  j>eculiarities  and  antecedents 
of  the  patients,  the  incitement  by  mental  shocks,  the  psychical  symptoms, 
and  the  complexity  of  the  nervous  disorders,  which  embrace  motor,  reflex, 
and  sensory  troubles.  Even  the  arthritis  has  been  referred  to  a  nervous 
source.  Charcot  said  it  was  the  old  (question  of  arthritism  in  combina- 
tion with  nervous  diseases.  Joffmy  denominates  chorea  as  a  cerebro- 
spinal neurosis  of  the  period  of  groNvth. 

The  theory  of  infection  rests  upon  the  influence  of  age,  sex,  and 
season ;  the  association  of  chorea  with  other  infections,  its  intimate  rela- 
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tion  with  rheumatism;  the  infectious  aspects  of  fatal  cases  clinically,  and 
tlii3  presence^  of  «^ix4uc*;in!itis  at  pnicticully  cvf»ry  autopsy,  otteu  acrrorn- 
paiiieil  Ijy  j^)€ricj!iinliti^,  |»it'urisy,  |Kiriititis,  altsccHs  formation,  and  other 
septic  ]>rL>ceriHOs.  Finally,  there  an*  thotwi  who,  iifllowing  Kirkcn,  Rofjer, 
and  otliers,  see  in  chore;i  only  a  manifestation  of  rhcnmatism.  This 
theory  of  identity  is  recently  niaiiUainnl  hy  Chnrton*^  He  ?iiy^\ 
**  The  postolat^Hl  toxin  (x)  hcirit»^  aeet^pteil  as  an  essential  ph'ment  in 
the  oaus:Uion  of  rhenniutism,  dep>ressing  conditions  {y\  determine  the 
first  positioner  locus  (si)  of  the  disunlcr,  ♦  ,  *  If  (y)  is  a  fright, 
shock,  or  intense  excitement,  (z)  will  Iw  the  nervous  system  ;  in  the 
devel<*ping  hniin  uf  a  cliihl  the  result  is  usually  ehort*ji ;  in  adidts  it  may 
be  ilelirinni  or  coma*  ]x^rhai*s  hy]HM'[>yrexia.  .  ,  .  Wetting  of  the 
feet  always  causi^'s  arthritis  iirst  in  the  lower  extremities  ;  of  shoulders, 
in  the  upper  extremities.**  The  erahoric  theorj"  of  Kirkes,  upheld  by 
the  experinient.s  of  Money,  was  l>ase<l  on  the  !?npp4>sitiim  that  endocar- 
ditis alwitvs  prcHXHlitl  ehoreai  wliich  can  not  be  maintained. 

As  in  the  precise  iocttfmit  of  the  disease  in  tlie  nerv^ms  system,  the 
mental  symptoms,  fivquent  monoplepc  (^r  unilateral  distribution  of  the 
chorea,  and  the  practical  exemption  of  the  trophic  fnnetions  of  the  tower 
motor  neiu'on,  with  absence  of  sensciry  disturbance,  point  to  the  cerebral  eur- 
tex.  WochI,  from  experiments  and  investi}^r;iticuis  in  canine  chorea,  located 
the  disturbance  in  the  spinal  gray,  but  tins  disease  is  not  identical  with 
linmaii  chorea. 

R<'garding  the  nature  of  the  »pf'cijie  mierobc  in  chorea,  nothing  defi- 
nite can  now  l»e  otferctU  In  1801  Pianese  ^  cultivated  a  rod-shajtcd 
mic*robe  from  the  cord  and  brain  of  a  fatal  ease  <jf  chorea^  which,  in- 
jt*cted  into  animals,  |n'<Kincixl  a|*athy,  then  trcnmr,  then  convulsive  rarive- 
meut.s,  and,  finally,  deatfi.  Autfijjsical  searelj  in  these  animals  tleteete<l 
this  bacillus  exclusively  in  tlie  nerv(ais  ap|»aratus.  This  finding  has  not 
been  t^onfirnRnb  Iknm  ^  lias  found  a  diphKYMxnis  in  the  meninges  of  a 
fatal  cLL^Cj  but  as  snlmcute  le|>toni(*tungitis  was  present,  it  was  possibly 
or  j)robably  the  s}iceific  mieroci>ccus  of  that  disease.  Various  strepto- 
cocci have  also  been  nrrti^b  Westphal,  \\'ass4.Tman,  and  Malkoff  * 
isolatefl  friHn  the  blood »  bniin,  and  C4irdia(*  ve^trt^tation  of  a  fatal  ease  of 
cliona  :i  mieroeoeeus  which  pnMhieed  artliritis  in  animals. 

Morbid  Anatomy. — As  ehorea  is  selflom  ialal,  the  ]M>st-mortem 
changes  found  in  the  extraonlinarily  severe  cases  that  result  in  death 
can  hardly  be  suppo-^ied  to  fairly  represent  the  anat^»my  of  the  disease. 
Even  in  such  cas»"s  there  are  u<^  uniform  or  characteristic  changes.  In 
the  hmtji  ai}(!  Hphuti  vord  intense^  hyperenua,  ptii-arterial  exudations, 
minute  hemorrhages,  softent  d  spots,  and  (K'c^isional  emboli  have  been 
noted,  especially  in  the  dwper  pjrtions  of  the  motor  tractjr;  in  and  alx>ut 
the  basal  gtinglia.  The  vhtrra  forjuL^tf^*'^,  first  desiTibed  by  Eliseher, 
and  often  ibund  by  others,  are  equally  developetl  in  various  infections, 
as  prtnen  by  Manasse,  who  Ibuntl  tliern  in  twenty  autopsies  U|wn  septic 
subjects,  and  was  able  to  prcMluee  them  in  diigs  Ijy  putrescent  intra- 
venous injections.     They  are  hyaline  in  chemical  reactit>n,  develop  in 
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and  aroiiud  the  arterioles  and  in  the  perivascular  spaces  throughout  the 
brain  and  cord,  and  furnish  another  argument  for  the  infectious  cliar- 
acter  of  chorea.  Turner  i  descril)es  swellings  and  0|)acitie8  in  tlie  corti- 
cal pyramidal  cells.  One  of  his  five  cases  had  puerperal  sepsis  and  two 
albuminuria,  both  of  which  might  account  for  the  cellular  changes. 
The  two  remaining  cases,  if  identical,  may  be  taken  as  showing  changes 
of  a  septic  or  infectious  nature.  The  heart  is  more  often  diseased  in  tiie 
fatal  cases  of  chorea  than  in  any  other  malady  whatsoever.  Osier,  in 
the  73  cases  collected  by  him,  finds  canliac  lesions  recorded  in  over  90 
per  cent.,  consisting  of  recent  endocarditis,  62  cases,  with  pericarditis 
19  times;  j>ericarditis  alone  in  2  cases;  clmmic  mitral  endocarditis 
twice,  and  fatty  heart  onc(\  The  ordinary  endocardial  appearance  is 
a  row  of  papular  granulations  at  the  mitral  orifice.  All  varieties 
of  incidental  and  accidental  septic  conditions  are  rejwrted  in  the 
literature.  Staphylococcus  aureus  and  pyogenes  have  been  noted  by 
Guizetti,  staphylococcus  aureus  and  streptococcus  by  R^ichardt.  Pre- 
oprajensky  ^  claims  to  have  found  streptococci  in  the  blood  in  two 
cases,  both  of  which  were  benefited  by  the  use  of  antistreptococcus 
serum.  Benton  and  Walker  ^  claim  to  have  found  a  specific  streptococ- 
cus in  chorea  and  acnite  rheumatism  reacting  in  certain  respects  differ- 
ently from  the  streptococcus  of  human  s(»pticemia. 

Sjrmptoms. — Chorea  is  commonly  of  insidious  onset,  but  its  motor 
symptoms  may  appear  abruptly — that  is,  within  a  few  hours  or  days  after 
a  fright  or  other  mental  disturbance.  In  the  large  majority  of  cases 
parents  can  easily  rcxMill  that  for  a  period  of  days  or  weeks  before  motor 
disturbance  attracted  their  attention  the  chihl  had  bc»en  }>eevisli^  obsti- 
nate, apprehensive,  easily  displeased,  and  less  companionable  with 
its  playmates.  Perverseness  and  moral  obli<]uities  sometimes  appear. 
Very  commonly  the  nleep  lias  been  disturbed  and  broken  by  distressing 
dreams  or  actual  nocturnal  pavor.  More  often  there  is  mere  restless- 
ness and  difficulty  in  getting  to  sleep.  Tliis  prodromic  period  should  be 
carefully  investigated,  as  it  is  likely  to  give  valuable  warning  in  case  of 
recurrent  attacks.  At  school  the  child  becomes  inattentive  and  forget- 
ful, and  finds  increasing  difficulty  with  its  studies.  If  reprimanded, 
there  is  undue  depression  or  unusual  emotion  or  capriciousness.  The 
inability  to  study,  due  to  the  lack  of  mental  concentration,  leads  too 
often  to  the  sup{>osition  of  overstudy  ;  but  it  is  particularly  among  the 
bright,  precocious,  and  easily  stimulated  school-children  that  chorea  is 
likely  to  appear.  These  are  exiictly  the  children  whose  mental  develop- 
ment should  l>e  retanlcKl,  and  it  is  among  these  that  forcing  methods 
in  school-work  are  most  baneful. 

After  a  widely  varying  period  the  motor  vhoreie  features  appear. 
These  at  first  consist  ordinarily  of  sudden,  unwilled,  slight  movements 
or  unexpecteil  relaxation  of  muscular  contraction.  The  child  appears 
maladroit,  upsets  its  cup,  drops  articles  from  its  hands,  and  lays  itself 
liable  to  iulmonition,  and,  unfortunately,  in  some  instances,  to  chastise- 
ment, which  may  bring  down  the  choreic  storm  in  a  burst  of  motor 

»  '*Path.  Soc.  TranB.,"  1P92,  vol.  xliii.  *  ^^  j^  ^n,,  M4d.,"  Dec.  10,  1902. 
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twitchiugs,  grimacings,  and  spasmodic  disturbance.  Lacking  cause  of 
sudden  exacerbation,  the  movements  gradually  become  more  pronounced 
and  bizarre.  There  is  often  complaint  of  fcUigiie,  pains  in  the  limbs  or 
joints,  and  frequently  fo«8  of  appetite  and  constipoMon  are  early  noted. 

Motor  Features. — The  choreic  movements  ordinarily  begin  in  the 
muscles  of  the  hands  and  forearm,  but  the  face  is  soon,  sometimes  first, 
affected,  and  then  the  lower  extremities,  shoulders,  and  trunk,  in  varying 
order.  Occasionally,  the  chorea  is  confined  to  a  single  extremity  or  to 
one  side  of  tlie  body,  or,  beginning  on  one  side,  may  invade  the  other, 
subsiding  or  persisting  in  the  original  territory.  Commonly,  both  sides 
are  not  equally  involved.  As  a  rule,  the  affected  muscles  show  three 
important  functional  modifications  :  (1)  Unwilled  but  conscious  twitch- 
ings  or  spasm ;  (2)  inability  to  maintain  steady  contraction,  and  (3)  loss 
of  power.  The  choreic  movements  vary  not  only  in  distribution,  but  in 
intensity  at  different  times  and  in  different  cases.  We  may  first  consider 
a  case  of  average  severity.  The  spontaneous  actions  may  be  described 
as  disordered,  irregular,  arrhythmic,  of  considerable  amplitude,  and  of  a 
rapidity  between  tics  and  athetosis.  They  cease  during  sleep,  though 
there  may  be  great  restlessness.  They  may  even  prevent  sleep.  They 
can  be  slightly  controlled  during  the  execution  of  voluntary  move- 
ments, but  are  excited  and  exaggerated  by  embarrassment  and  any 
emotional  excitement  Mitchell  and  Rhein  ^  define  several  varieties  of 
choreic  cases  depending  upon  motor  peculiarities  :  "  (1)  Cases  which 
show,  at  some  st{^5e  or  throughout  the  attack,  an  absence  of  movements 
during  rest.  (2)  Cases  with  continuous  movements  during  rest,  but 
increased  by  intentional  effort.  (3)  Cases  with  severe  choreic  move- 
ments, entirely  disappearing  during  muscular  acts.  (4)  Cases  in  which 
the  movements  are  unaltered  by  muscular  efforts.  (5)  Cases  presenting 
several  of  these  phases  at  different  times."  In  the  face  they  usually 
cause  bilateral  grimacing,  especially  affecting  the  lips  and  nose,  less 
frequently  invading  the  muscles  of  the  brow  and  eyelids.  The  lips 
may  be  quickly  pursed  up  or  retracted,  the  tongue  protruded  and  re- 
tracted, the  teeth  snapped  together.  In  this  way  speech  is  impaired  and 
becomes  halting  or  explosive,  due  entirely  to  faults  of  articulation,  as 
the  larynx  is  practically  never  involved.  Swallowing  is  sometimes 
difficult,  mainly,  however,  on  account  of  the  choreic  movements  of  the 
lips,  cheeks,  tongue,  and  palate.  The  Uyngue  is  usually  affected  very 
early,  and  in  perhaps  the  majority  of  cases  the  choreic  movements  per- 
sist in  this  organ  after  they  have  elsewhere  disappeared.  Ordinarily, 
if  the  patient  is  asked  to  show  his  tongue  the  chorea  is  at  once  provoked 
in  the  facial  muscles,  but  the  tongue,  too,  is  animated  by  involuntary 
writhings  that  appear,  subside,  reappear,  and  usually  end  in  its  sudden 
retraction  and  the  quick  closing  of  the  mouth.  In  very  exceptional 
cases  the  ocular  muscles  are  implicated,  causing  momentary  diplopia, 
and  movements  in  the  iris  have  been  seen  attending  momentary  con- 
fusion of  vision.  Sluggishness  of  pupillary  contraction  to  light  is  not 
uncommon,  and  a  few  cases  of  retinal  embolism  are  recorded.^ 

1  **Phila.  Med.  Jour./»  Jan.  22,  1898. 
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In  the  upper  eairentUies  the  choreic  twitching  is  most  and  first  devel- 
oped in  the  fingers,  which  move  individually  or  together,  separate  and 
close,  extend  or  flex,  with  more  or  less  disorder.  Pronation  and  supina- 
tion are  more  common  than  wrist  movements,  and  the  shoulders  are 
more  affected  than  the  elbows.  Indeed,  it  is  rare  that  shrugging  of  one 
or  both  shoulders  does  not  take  place.  When  the  chorea  is  well  marked, 
objects  are  grasped  with  difficulty.  The  hand  approaches  them  by  zig- 
zags and  suddenly  swoops  down  upon  them.  Finally,  prehension  may 
be  impossible,  and  the  patients  can  no  longer  feed  themselves,  or  spill 
everything  they  attempt  to  carry  to  the  mouth.  The  fewer  extremities 
are  usually  less  affected,  but,  as  in  the  upper  members,  the  digits  show 
the  most  disturlmnce,  flexing,  extending,  or  separating  in  disorder.  The 
big  toe  and  the  thumb  are  most  active,  as  a  rule.  The  station  is  rendered 
unsteady,  sometimes  uncertain,  and  rarely  impossible,  by  the  movements 
of  the  legs  and  feet  In  walking  the  gait  is  often  peculiarly  disturbed. 
The  steps  are  unequal  in  length  and  irregular  in  rhythm.  The  feet  may 
be  jerked  from  the  direct  line  of  advance,  raised  too  high,  or  brought 
down  too  vigorously,  but  never  rhythmically.  The  knees  are  not  always 
firmly  sui)p()rted,  so  that  altogether  there  is  sometimes  presented  a  pecu- 
liar resemblance  to  the  many-jointed  action  of  marionettes  danced  on 
a  string,  which,  taken  with  the  grimaces  and  with  the  contortions  of  the 
hands,  recalls  the  clownishness  Sydenham  so  graphically  described. 
The  muscles  of  the  trunk  and  7ieck  do  not  escape,  and  may  cause  nod- 
dings  and  bendings  that  are  often  most  apparent  when  the  patient  is 
seated.  The  diaphragm  and  the  thorade  muscles  are  commonly  invaded, 
causing  irregularity  of  respiration  and  sometimes  spasmodic  noises^  or 
there  may  be  peculiar  involuntary  clucking  or  swallowing  sounds.  The 
choreic  movements  may  be  so  continuous  and  severe  as  to  prevent  sleep, 
to  confine  the  patient  to  bed,  and  to  cause  innumerable  bruises  and  ex- 
coriations by  friction  or  by  rough  contact  with  hard  substances,  such  as 
the  walls  and  furniture. 

If  the  patient  is  directed  to  grasp  the  physician's  hand  and  hold 
firmly,  limjualities  in  pressure  will  at  once  be  observed.  Relaxation  or 
sudden  increase  of  muscular  tension,  or  both,  are  noticed.  Of  still 
greater  importance  is  a  loss  of  mmeidar  pouoer,  which  is  practically  always 
present  in  muscles  affected  by  chorea,  as  can  be  clearly  shown  in  the 
unilateral  cases.  This  may  reach  a  loss  of  fifty  or  seventy  |)er  cent.,  and 
in  the  paralytic  form  of  chorea  it  constitutes  the  major  motor  difficulty. 
The  paretic  feature  of  chorea  explains  the  ready  fatigue  and  accentuates 
the  need  of  rest  in  the  management  of  the  disonler.  Russel  ^  notes 
that  the  handwriting  may  be  (1)  merely  choreic,  (2)  may  be  very  good 
even  when  choreic  disturbance  is  well  marked,  (3)  may  be  almost  im- 
possible though  choreic  movements  are  extremely  slight,  (4)  may  be 
entirely  unintelligible  though  control  of  the  pen  is  good,  and  (5)  may 
present  pure  motor  agraphia. 

The  sphincters  are  never  affected  except  in  the  last  stages  of  the  fatal 
cases.  Objectively,  sensibilifi/  is  normal,  as  a  rule,  and  any  considerable 
anesthesia  or  dysesthesia  shoukl  cause  a  suspicion  of  hysteria.  Triboulet 
»  "  Lancet, '»  April  1,  1H90. 
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laid  much  importance  cm  st'iiriitive  sjiots  beside  the  spiiitii  processes  of 
the  vertebne  and  over  the  intercostal  iierveis,  but  they  are  inconstant* 
Tlie  dectrk  exeitainfiiif  ot*  the  nerves  mul  jnuscles  is  sometimes  increased, 
and  the  auodal  closing  eontnietii>n  mnv  etpial  tlie  similar  cathiMlal  re- 
sponse. Genenil  lorn  (>f  fimh  is  common,  but  loi-ahzc^l  muscular  (itrophy 
is  very  seldom  found.  Shaw  ^  calls  at  tent  ion  to  a  jerky  res|>(Jiise  upon 
elicitin*^  the  knee  plicnomenon,  otherwise  the  reflexf.s  are  unalfbetetl. 

Mental  Diaturbances. — ^^Aside  from  the  tcmju'ramcntal,  morale  and 
aflcetive  chant^^  «!oconnnou  in  the  pnKlrtvnud  sttif^cs,  and  wliieh  may  per- 
sist tliroughout  the  attack^  otlier  uiental  disturliances  may  rarely  <x;cnr. 
The  fi^rmer  are,  in  a  sense,  proper  to  chorea,  and  witli  tlie  myasthenia 
may  cause  a  marked  eliangjc  in  the  facieSf  wliich  presents  an  inane  and 
stupid  appeamnce,  often  at  great  variance  with  the  normal  attributes  of 
the  child.  Some  of  this  may  be  due  to  the  weakness  of  the  facial  mus- 
cles, but  mainly  it  is  t^insistent  with  the  hebetude^  irritability,  and 
weakened  mcotidity  in  such  crises.  HaUaeiimfmnA  of  sij^ht  arc  frequently, 
and  of  the  other  senses  rarely,  noted.  They  usually  apj>ear  toward  or 
during  tlie  night,  Tn  the  irmve  ca^^s,  when  the  t'horeie MnhiJ^  is  produced^ 
the  tem|ierature  elevated,  and  the  mutHndar  activity  at  its  height,  delirhim^ 
commonly  of  a  hallucinatory  character,  is  often  present.  Occasionally, 
psychoses  of  various  forms  are  encountered — the  concomitant  manifesta- 
tions of  degeneracy  and  toxicity. 

Cardiac  Disorders. — Tn  chon^'a  the  heart  frequently  present*?  clinical 
symptoms,  and  ap[>arently  is  much  oftcncr  involvtnl  than  auscultation 
indicates.  This  is  shown  by  the  considerable  j>ercentage  of  cardiac 
lesions  in  fatal  cases  without  cardiac  symptonL**,  and  the  astonishing 
number  of  cases  of  chorea  which  show  orgiinie  hcait-lesions  ujwn 
examination  years  after  the  chorea  has  disappeared.  During  cliore^ 
heart-murmurs  are  ]m?sent  in  about  onc-third  of  tlie  eases,  and  are  func- 
tional or  organic.  In  addition,  there  are  disturbances  of  rhj'ihm,  rapid 
action,  anil  pain.  Gakli  ^  calls  particular  attention  to  the  variability  of 
the  cardiac  diameters  during  chtax^a  ami  their  wiile  and  rapid  changes 
under  insignificant  causes. 

Fundiojuil  murmwfi  arc  most  commonly  heanl  at  the  base  and  to  the 
left  of  the  sternum,  with  the  systole  usually  most  intense  over  the  pul- 
monary valves,  and  often  attcnd(^l  by  rapid  heart^action.  Anemic 
murmurs  over  tlie  tricuspids  pro|>agatcd  into  the  neck  are  not  infre- 
quent, and  are  often  associated  with  an  incn*a,sed  area  of  cardiac 
dullness.  They  may  only  be  noticciible  witli  the  [laticnt  in  the  horizontal 
position.  On/anir  murmurs  are  usually  the  result  of  eudocartlitis,  most 
often  ailecting  the  mitral  orifice,  systolic  in  jK>int  of  time,  and  with 
grt^tcst  apical  intensity.  Ptdpitalkai  anil  cardiac  or  prevmxlkr!  poin  are, 
on  the  wliolc,  exce*ptionah  An  fdtered  rhifthm  is  a  very  common  observa- 
tion in  chorea.  This  has  been  attributeil  to  chorea  atfecting  the  hearts 
muscle,  but  is  more  reasonably  referal>lc  to  functifinal  disturbance  and 
respirator}^  invgularities,  wlneb  are  very  fre<pieut  in  this  disease.  Very 
often  the  frequency  oi'  tlie  heart-lit^ts  is  the  same  in  both  tlie  horizontal 
and  vertical  positions,     A  rapid  heart  sometimes  persists  after  the  attack. 

*  '*All)auy  MimI.  Ann.,^'  May,  1897.  »  '^1  Folkamic-o,^'  Nov.  21,  llNia 
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Ordinarily,  the  endocarditis  develops  during  the  evolution  of  the  chorea, 
and  is  sometimes  attended  by  joint  symptoms.  Organic  heart  disease 
seems  to  be  most  frequent  from  five  to  ten  years  of  age,  but  this  corre- 
sponds to  the  j)eriod  of  the  greatest  frequency  of  chorea.  The  customary 
post-mortem  findings  have  been  already  noted.  Of  equal  or  greater 
importance  are  the  postchoreic  observations.  Thus,  Mackenzie  found 
66.6  per  cent  of  thirty-one  cases  of  chorea  examined  from  one  to  five 
years  after  the  attack  marked  by  organic  cardiac  lesions.  Osier,  in  a 
more  extended  and  very  closely  scrutinized  series,  found  51^  per  cent, 
of  postchoreic  cardiopaths.  The  same  thing  is  shown  by  the  long- 
recognizwl  fact  of  an  increasing  proportion  of  cardiac  diseases  in  the 
subjects  of  repeated  attacks  of  chorea.  The  practical  deduction  points 
the  need  of  systematically  watching  the  heart  throughout  the  course  of, 
and  for  a  long  time  subsequent  to,  the  attack  of  chorea. 

The  ereneral  state  in  chorea  is  commonly  reduced.  Often,  but 
by  no  means  always,  there  is  some  degree  of  physical  depression  pre- 
vious to  the  onset  Anemia,  loss  of  appetite,  gastric  indigestion,  slug- 
gishness of  the  bowels,  and  dryness  of  the  skin  are  usually  developed 
early  in  the  choreic  attack,  and  are  sometimes  induced  or  increased  by 
the  injudicious  use  of  arsenic.  Ordinarily,  chorea  is  afebrile.  In  the 
choreic  status  and  in  cases  of  mixed  infection  or  concomitant  sepsis, 
the  temperature  rises  and  is  proportionate  to  it«  cause. 

Course. — The  course  of  chorea,  whether  of  insidious  or  of  abrupt 
onset,  is  usually  marked  by  exacerbations  and  remissions  of  the  peculiar 
movements.  In  the  majority  of  cases,  after  reaching  various  grades  of 
severity,  the  chorea  (gradually  dedinesy  leaving  the  lower  extremities,  the 
upper  extremities,  the  trunk,  the  face,  and  the  tongue,  usually  in  the 
order  mentioned.  At  a  time  when  the  movements  no  longer  occur 
spontaneously  they  may  still  be  provoked  in  the  face,  and  especially  in 
the  tongue,  by  directing  it  to  be  vigorously  protruded.  The  average 
duration  of  the  disease  is  from  six  weeks  to  four  months,  but  cases  lasting 
two  weeks  or  less  and  others  lasting  six  to  eighteen  months  are  not  very 
rare.  The  common  tet^mination  of  chorea  is  in  complete  recovery,  tliough 
death  occurs  in  rare  instances.  A  fatal  termination  results  in  the  very 
severe  cases  in  which  the  choreic  status  exhausts  the  patient,  or  more 
frequently  from  complications,  es|)ecially  on  the  part  of  the  heart.  Cere- 
bral hemorrhage  and  softening  and  concurrent  infections  may  lead  to  a 
fatal  termination.  In  other  and  also  ver\'  exceptional  cases  the  chorea 
becomes  chronic.     It  may  also  be  followed  by  a  habit  spasm  or  tic. 

Recurrence  in  chorea  is  so  common  that  it  is  always  to  be  expected, 
and  occurs  in  over  one-thirtl  of  all  cases.  Up  to  the  third  attack  both 
sexes  show  their  usual  relative  susceptibility,  but  beyond  that  number 
the  proportion  of  girls  and  women  nipidly  advances  in  the  lists.  It  is 
rare  to  find  a  male  pn^sentiug  more  than  »*5  attacks,  but  10,  12,  and 
more  attacks  in  females  are  not  very  rare.  Some  patients  present 
chorea  every  spring  for  seveml  years.  As  a  rule,  succeeding  attacks 
grow  progressively  shorter.  86e  gives  the  average  duration  as  139,  80, 
and  55  days  in  the  first  three  attacks,  resjK^ctively.  It  is  to  be  doubted 
that  some  of  the  alleged  repeated  attacks  are  such  in  fact.     In  many 


INFECTION  NEUROSES.  543 

instances  a  close  examination  of  the  patient  in  the  interval  will  enable 
the  observer  to  evoke  choreic  traces  in  the  face,  tongue,  and  extremi- 
ties, though  parents,  teachers,  and  patients  insist  that  complete  recovery 
has  taken  place.  In  such  instances  a  recurrence,  strictly  speaking,  is 
an  exacerheition.     Choreic  girls  arc  also  later  liable  to  gestational  chorea* 

Forms. — Sydenham's  chorea  presents  several  forms  or  modifications 
that  require  individual  mention.  We  may  distinguish  the  common 
form,  which  has  been  the  basis  of  the  above  description  ;  the  grave  form, 
the  gestational  and  the  paralytic  forms. 

The  grave  fomiy  chorea  gravisy  is  marked  by  an  intensification  of 
all  the  motor  and  usually  of  the  mental  manifestations  of  ordinary 
chorea.  It  is  ordinarily  of  acute  and  intense  onset,  or  may  occur  as  a 
sudden  recurrence  or  intense  exacerbation  of  the  common  type.  The 
choreic  movements  are  wide-spread,  continuous,  and  violent.  They  may 
disturb  sleep,  or  prevent  it  altogether.  The  patient  usually  is  unable 
to  stand  or  to  sit  on  a  chair,  and  may  be  so  violently  agitated  as  to  be 
thrown  about  and  oflF  the  bed.  Swallowing  and  speech  are  interfered 
with  or  rendered  impossible.  Excoriations,  bruises,  and  other  injuries 
result.  Infections  may  thus  occur,  inducing  suppurations  and  erysipelas. 
Fever  arises ;  there  is  delirium,  sometimes  of  maniacal  intensity.  Such 
a  continued,  exalted,  intensified,  chorea  has  been  denominated  the  choreic 
status.  The  choreic  state,  thus  constituted,  persists  for  days,  and  finally 
subsides,  death  often  following  coma.  It  differs  only  in  degree  from 
the  milder  attacks,  and  all  gradations  may  be  encountered.  Mental  dis- 
turbance at  intervals,  or  more  or  less  continuous,  may  be  encountered, 
var>ing  between  mild  momentary  delirium  and  wild  mania.  Delusions 
and  hallucinations  are  not  uncommon  in  this  phase  of  mental  disorder  and 
may  be  presented  side  by  side  with  an  appearance  of  fairly  good  mental 
balance  and  self-control. 

The  chorea  of  pregnancy,  chorea  gravidarum,  usually  appears  in  young 
primiparae,  commonly  during  the  first  half  of  pregnancy,  and  is  fre- 
quently preceded  by  a  history  of  chorea  in  earlier  life.  The  predisposing 
and  exciting  causes  of  the  common  form  also  obtain  here,  and  the  symp- 
tomatology is  much  the  same.  Cardiac  complications  are  the  rule.  The 
motor  agitation  is  usually  intense,  and  there  is  commonly  involvement 
of  the  piiaryngeal  and  respiratory  apparatus,  less  often  of  the  laryngeal 
mechanism.  Abdominal  and  vaginal  palpation  usually  intensify  the 
choreic  trouble,  and  the  fetal  movements  sometimes  have  the  same  result. 
Mental  disturbance  and  affective  changes  are  nearly  always  present, 
and  tend  to  persist  after  parturition  or  may  only  develop  post  partum. 
Parturition  may  diminish,  augment,  or  fail  to  affect  the  chorea,  but,  on 
the  other  hand,  the  chorea  may  cause  premature  birth  and  abortion. 
Ordinarily,  chorea,  once  established,  persists  until  the  womb  is  evacu- 
ated and  may  continue  during  lactation.  It  is  much  more  serious  than 
the  ordinary  form,  and  terminates  fatally  in  al>out  twenty  per  cent,  of 
all  cases.     In  some  patients  it  recurs  at  each  subsequent  pregnancy. 

Paralytic  chorea,  called  limp  chorea  by  English  writers,  is  probably 
more  frequent  than  reports  would  indicate.  The  paretic  element  in 
chorea  has  been  particularly  insisted  upon.     In  this  form  it  is  the  dom- 
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inant  condition,  and  the  choreic  movements  are  insignificant.  It  has 
a  predilection  for  yoimg  children,  and  is  most  frequent  at  about  six  or 
seven  years  of  age.  Commonly,  some  infectious  malady  seems  to  act 
as  a  provoking  cause  or  complication.  The  premonitory  stage  corre- 
sponds to  that  of  the  ordinary  type.  Ordinarily,  the  paresis  appears  early 
and  may  or  may  not  be  prtHjeded  by  choreic  twitching.  A  mono- 
plegic,  hemiplegic,  or  paraplegic  distribution  may  be  presented,  but 
monoparesis  is  most  common.  The  muscles  are  toneless  and  the  reflexes 
abolished.  There  is,  however,  no  reaction  of  degeneration,  and  the 
outcome  is  usually  complete  recovery  within  a  few  weeks  or  months. 
Muscular  atrophy  sometimes  is  noted.  It  is  not  unlikely  that  some 
cases  brought  under  this  head  really  belong  to  the  neuritides,  or  to 
myelitis,  or  are  combinations  of  these  with  chorea. 

Diagnosis. — ^The  diagnosis  of  chorea  is  extremely  simple  when  the 
motor  symptoms  are  once  developed.  Difficulty  arises  usually  through 
mistaking  symptomatic  choreoid  movements  in  other  diseases  for  true 
chorea.  The  escort  of  attending  symptoms  should  differentiate  these 
pseudochoreas.  Here  may  be  mentioned  the  rhythmic  tremblings  of 
metallic  and  toxic  poisoning,  of  hysteria,  and  of  multiple  sclerosis. 
Friedreich's  ataxiUf  cUhetosiSf  and  posthemiplegic  chorea  have  their  cerebral 
signs.  lies  are  more  sudden  and  more  completely  expressional  or 
gesticulatory  in  character,  showing  their  subconscious,  purposive  basis. 
Huntingdon's  chorea  almost  invariably  has  a  familial  history,  comes  on 
after  adult  years,  and  is  attended  by  progressive  dementia.  The 
myoclonias  and  the  so-called  electrical  choreas  present  only  a  superficial 
resemblance  to  the  chorea  of  Sydenham.  The  premonitory  symptoms 
for  a  given  case  having  been  made  out,  their  reappearance  oft;en  enables 
the  early  diagnosis  of  recurrent  attacks  before  motor  symptoms  attain 
prominence. 

Progpaosis. — In  the  great  majority  of  cases  chorea  may  be  con- 
sidered a  self-limited  disease  of  favorable  prognosis.  Complete  recovery 
is  the  rule  in  children  under  ten  years  of  age.  In  proportion  as  puberty 
is  reached  and  adult  years  attained,  the  prognosis  becomes  more  guarded 
both  as  to  immeiliate  results  and  the  establishment  of  chronioity.  Recur- 
rent attacks,  however,  have  a  progressive  tendency  to  earlier  recovery. 
In  a  given  case  the  intensity  of  the  attack,  the  violence  of  the  choreic 
motions,  their  generalization,  the  evidence  of  degeneracy  in  the  indi- 
vidual, and  a  bad  gtmeral  physical  state  unfavorably  modify  the  outlook 
for  early  recovery.  The  prognosis  is  also  affected  by  the  presence  or 
development  of  cardiac  involvement  or  the  appearance  of  septic  pro- 
cesses and  high  temperatun^s.  The  choreic  status  is  of  very  grave 
significance,  and  usually  terminates  in  death.  Chorea  in  pregnancy  also 
furnishes  a  high  mortality  for  the  mother  and  more  often  destroys  the 
fetus. 

Treatment. — In  the  treatment  of  chorea  the  constant  evidence  of 
muscular  weakness  and  mental  enfeeblement  calls  in  decided  tones  for 
rest.  Any  emotional  disturbance  promptly  siggravates  the  choreic 
movements.  The  chikl  in  ordinary  cases  nmst  be  taken  from  school 
and  kept  apart  from  the  romps  and  oflen  from  the  gibes  of  its  play- 
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mates,  and  for  the  most  part  in  bed.  A  little  chloral  to  induce  sleep, 
and  frequent  sponge-baths,  gentle  massage,  and  pleasant,  quiet  diversion 
will  often,  with  rest,  work  great  improvement  in  a  few  days.  Tonics^ 
especially  iron,  are  usually  indicated,  and  attention  to  the  constipation  is 
always  in  order.  The  diet  should  be  nutritious  and  easily  assimilated, 
and  contain  plenty  of  fet  in  the  form  of  cream  and  butter.  It  should 
be  carefully  controlled,  as  choreics  are  very  prone  to  crave  indigestible 
and  objectionable  articles.  The  use  of  drugs  is  of  secondary  importance. 
ArseniCy  once  in  vogue,  is  valuable  as  a  tonic  in  small  doses,  but  usually 
harmful  in  large  ones  and  only  rarely  efficacious  against  the  chorea 
when  pushed  to  the  utmost  limit  of  toleration.  It  is  capable  of  pro- 
ducing all  sorts  of  intestinal  disturbance,  and  its  protracted  use  may 
mduce  pigmentary  changes  in  the  skin  or  cause  a  multiple  peripheral 
neuritis.  It  must,  however,  be  admitted  that  in  some  cases  a  short, 
vigorous  course  of  arsenic  reaching  ten  to  fifteen  drops  of  Fowler's 
solution,  three  times  daily,  for  a  child  six  or  seven  years  old,  sometimes 
acts  favorably.  It  may  be  commenced  with  a  single  drop  and  increased 
one  drop  a  dose  until  the  stomach  rebels,  which  is  usually  at  about  twelve 
drops.  It  should  then  be  stopped  for  a  day  and  renewed  at  the  final 
dose  and  slowly  increased.  It  can  rarely  be  used  more  than  three 
weeks  at  a  time  with  advantage.  The  use  of  quinin  in  large  doses,  as 
suggested  by  Wood,  has  in  a  series  of  cases  in  the  writer's  clinic  failed 
to  prove  of  any  value. 

In  the  severe  cases  absolute  quiet  and  rest  in  bed  or  in  a  padded 
corner  on  the  floor  is  required.  Food  must  sometimes  be  given  by  the 
nasal  or  rectal  tube  and  chloral  must  be  used  freely,  associated  with 
bromid  if  there  is  much  delirium.  Even  morphin  may  be  required, 
and  strychnin  to  maintain  the  heart.  Sulphonal,  trional,  exalgin,  and 
antipyrin  have  given  help  in  some  suoh  cases.  Small  doses  of  apomorphin 
from  the  one  two-hundredth  to  the  one-twentieth  by  mouth  or  hypoder- 
matic method,  depending  upon  the  severity  of  the  case  and  the  age  of 
the  patient,  have  been  strongly  recommended.^  Hot  baths  and  cold 
packs  oftien  are  of  distinct  service.  The  conser\'ation  of  strength  and 
the  support  of  the  physical  forces  require  most  careful  thought. 

In  the  chorea  of  pregnancy  it  is  seldom  needful  to  terminate  gestation, 
but  if  the  motor  storm  is  very  violent  and  the  mental  features  pro- 
nounced, or  the  physical  state  low,  it  may  be  indicated,  especially  as 
amelioration  sometimes  follows  spontaneous  abortion  or  delivery  at 
term. 

OompUeations  such  as  phlegmons,  joint  disease,  and  cardiac  involve- 
ment must  be  met  on  their  indications.  Recurrences  should  be  anticipated 
and  the  parents  should  be  taught  the  significance  of  sleeplessness,  irri- 
tability, fidgetiness,  capriciousness  of  conduct  and  appetite,  and  at  once 
resume  proper  treatment  In  girls  this  is  particularly  needed.  In  the 
pubescent  period  and  later  gestational  experience,  watchfulness  should 
be  exercised  to  maintain  both  the  general  health  and  the  body-weight 
at  a  proper  level. 

»Tun,  "N.  Y.  Med.  Jour.,"  Mar.  11,  1905. 
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CHAPTER  III. 
MOTOR  NEUROSES. 

The  neuroses  brought  under  the  above  heading  have,  in  common,  a 
preponderance  of  motor  symptoms.  Their  grouping  is  entirely  arbi- 
trary and  one  of  convenience. 


HUNTINGDON'S  DISEASE. 

In  1872  Huntingdon  called  marked  attention  to  a  number  of  families 
living  in  southeastern  New  York,  who  had  for  many  years  been  under 
the  continuous  observation  of  his  father  and  grandfather,  both  medical 
men.  These  people  were  afflicted  with  a  family  disease  locally  known  as 
"  megrims  "  or  "  megrums/'  and  owing  to  their  peculiar  motor  difficul- 
ties, the  patients  were  commonly  called  "  shakers."  The  disease  has 
been  recognized  in  many  parts  of  the  world,  and  is  variously  denomi- 
nated Huntingdcni^ 8  chorea^  chorea  of  the  aged^  family  chorea,  adult  heredin 
iary  chorea,  chronic  chorea,  and  chronic  progressive  chorea.  As  it  has  no 
well-founded  relation  to  Sydenham's  chorea,  the  term  IlunUngdon^s  dis- 
ease  is  here  adopted  as  open  to  the  least  objection.  The  disorder  pre- 
sents an  insidious  onset  in  adult  life,  a  marked  hereditary  character,  and 
a  well-defined  tendency  to  mental  deterioration  and  dementia. 

Etiology. — The  salient  etiological  feature  of  Huntingdon's  disease 
is  its  heredity.  It  has  been  traced  through  five  generations,  and  in  a 
given  family  marks  more  victims  than  any  other  familial  disorder, 
sometimes  aifecting  as  many  as  half  of  tlie  entire  number.  It  is  trans- 
mitted about  equally  by  males  and  females,  but  presents  the  peculiarity 
of  never  reappearing  after  once  the  hereditary  chain  is  broken.  Thus 
it  never  skips  a  generation.  In  contrast  to  true  chorea  it  affects  the 
male  sex  in  greater  proportion.  Huet  colk^jted  a  series  of  cases  em- 
bracing forty-four  men  and  thirty-six  women.  It  is  also  at  variance 
with  eliorea  in  the  factor  of  age.  It  usually  ap{)ears  from  thirty  to 
forty-five,  but  may  develop  at  any  later  {x^riod.  Exceptionally,  it  has 
been  noted  at  puberty,  never  in  childhocKl  or  infancy.  Again,  rheuma- 
tism in  the  personal  and  family  antececkMits  is  rare.  In  some  instances 
fright  or  other  mental  t^^auma  has  appeared  to  induce  it.  Epilepsy  is 
sometimes  ass(X'iate<l  with  it. 

Morbid  Anatomy. — It  may  be  stated  that  no  characteristic  changes 
are  recorded  in  the  cases  examined  post  mortem.  They  are  those  common 
to  dementia  in  general.  Thus  Lannois  and  Paviot  ^  in  two  cases  found 
meningeal  thickening,  pachymeningitis,  cerebral  atrophy  and  compensa- 
tory hydrocephalus.  The  descending  cord-tracts  and  the  anterolateral 
and  cerebellar  tracts  were  slightly  sclerotic.  The  cortical  layers  pre- 
1  **  Arch,  de  Neurol.,"  Oct.,  1897. 
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sented  a  round-crll  infiltnitioii.      C.  A,  (^mkI  ^  and  Kattwiiikel  have 

found  in  wcll'i-xaniiued  riu^es  no  evidt'nro  of  iuflunimation,  hut  wido- 
spr<"jd  d*^^enerati%'e  irllular  changes  tbroughout  the  cortex,  most 
niarkiJ,  however,  in  the  fmntal  regions. 

Symptoms. — The  msyior  mpnptoma  commonly  apjK'ar  insidiously, 
Vuit  in  some  tenses  mental  enfeehlemeut  preewle^i.  The  fact',  the  sp*M*eh, 
or  the  gait  may  he  first  involved.  Slow  iuvohmtary  mntrnetiona 
miKlify  tlie  facial  expression,  cause  a  liami  to  ntart,  a  finger  to  move,  or 
compel  the  ftn^t  to  deviate  from  the  inten<ied  dirwtion.  Tlicse  motions 
at  first  are  tem[)onu'ily  eoiitrolhiljk',  or  etiise  on  l>rief  voluntary  cifoi*t. 
Later,  they  are  n*)t  imd*'r  sueh  ctuitroL  T\iv  (/(lit  becomes  progre,<sivcly 
more  errsitie  and  niieertain,  untih  finally,  it  eh^sely  reseml»les  that  of 
drunkenness  with  the  tuldition  of  gestieulatory  movements  of  the  arms 
and  4>f  ilRviid  ctuitortions.  The  jx^euliar  gestun^s,  p>ses,  and  exaggera- 
tions of  iM-'timi  in  these  eases  are  very  prominent  and  oilen  s^trangely 
at  variance  with  the  mental  emotit>ns  actually  in  play.  They  are 
inercastHl  by  emlmrrassment  and  emotion,  but  lessen,  in  repose  and  siilj- 
side  during  sleep,  Thongli  hr^iring  a  rough  reseinhlanee  to  tlie  move- 
ments of  chorea^  they  are  more  del il>e rate,  gestieuhitory,  and  of  greater 
range*  There  is  usually  st>me  muscular  weakness,  but  no  otlirr  uuMlifi- 
eation  of  energy  and  none  of  Recusation,  Spereh  is  thickened,  drawling, 
and  infiltrated  witli  Iia's  antl  hem's,  but  not  staccato  or  explosive,  and 
may  finally  heeome  impossible.  In  advaueetJ  eases  the  patient  may  he- 
conip  bedridden. 

The  mvnkii  dak  is  one  of  progressive  enfeeblement  aiul  depresf?ion. 
It  is  of  slow  onset  and  its  natural  goal  is  complete  demeutia.  It  may 
precede  the  nujlor  symptoms,  but  usually  follows  them  at  a  varying 
period,  Thereai*ter  the  muscular  and  mental  disability  increase  togetlier 
to  the  erid  of  lite,  A  duratlott  of  ten  to  tliirty  years  is  common  antl  old 
age  is  often  attained.     Recoveries  are  unknown. 

Diagnosis. — Hnntingi Ion's  disease  encountered  in  a  niunber  of 
generations  can  offer  no  diagnostic  difficult}'^.  Originating  de  novo^  it 
must  be  distinguisheil  from  tdiorca  prtjper,  from  the  7mrhdie  des  #»V^, 
from  double  athetosis,  an*l  from  tiie  family  ataxijL**,  Chitra  lias  its 
early  mental  symptoms,  its  cardiac  lesions,  its  tendeuey  to  recr^vcr,  and 
an  absence  of  extreme  mental  <legradation.  Tim  have  a  limited  distri- 
bution, are  mucli  c|uieker  in  their  rhythm  or  activity »  and  present  no 
dementia  uidess  ocHnirring  in  idiocy.  Athfiosm  is  congenitah  infantile, 
or  pf)stfKirfdytie  in  development.  Tlu*  famiiif  ataxiaj^  liave  their  eye 
symptoms,  lack  mental  degeneracy,  and  commonly  appear  early  in  life. 

Treatment  has  been  futile. 


MYOCLONIA. 

The  term  m}/oolonH»  or  paranufoe/onn^  has  been  used  to  designate  in- 
voluntary, unsystematized,  arrhythmic,  quick,  muscular  contractions, 
siniilar  to  those  prtiduewl  by  an  electric  shock.  They  may  l>e  localized  or 
disseminated  and  may  embrace  a  nniscle,  a  musele  grouf>,  t^r  ordv  a  \vw 
muscular  fibers.  Under  the  general  term  myoclonia  may  be  embraced 
1  '*  AmiT,  Jour,  of  InsaiiHy,*'  July,  190U. 
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the  paramyodonua  mvUiplex  of  Friedreich,  the  electric  chorea  of  Bergeron, 
Henoch,  Paget,  and  the  fibrillary  chorea  of  Morvan.  Senile  chorea j  80 
called,  is  generally  but  the  motor  index  of  cortical  degenerative  changes. 
Myoclonia  is  sometimes  combined  with  epilepsy,  furnishing  the  "  asso- 
ciation disease"  of  myoclonus-epilepsy,  to  be  described  vrith  epilepsy. 

Etiology. — Practically  nothing  is  known  of  the  causation  of  myo- 
clonia. Lundborg  ^  has  suggested  that  it  bears  some  relation  to  the 
thyroid.  Nervous  heredity  is  commonly  encountered,  the  male  sex  pre- 
ponderates, and  adult  age  is  the  usual  epoch,  though  Bergeron's  form  is 
most  common  in  children.  Overwork,  fatigue,  hunger,  fear,  traumatism, 
and  cold  have  been  considered  excitants. 

Tlie  nature  of  the  disease  is  siwculative,  but  the  motor  cells  in  cortex 
and  conl  are  presumed  to  be  at  fault.  A  case  in  which  muscular 
atrophy  followed  is  thought  to  add  force  to  this  point  of  view  so  far  as 
it  relates  to  the  cord.  The  morbid  anatomy  is  practically  unknown. 
Murri  ^  found  a  chronic  localized  pachymeningitis  with  atrophy  of  the 
central  cortex  in  one  case. 

Symptoms. — ^The  (yinwt  may  be  sudden,  following  one  of  the  in- 
citing causes  mentioned,  or  the  motor  sympUmiH  may  insidiously  develop. 
These  arc  the  essential  features  of  the  disease,  which  lacks  sensory, 
trophic,  dynamic,  and  electrical  symptoms  but  usually  presents  increased 
tendon  reflexes.  The  clonic  contractions  begin  ordinarily  in  the  lower 
extremities,  and,  as  a  nile,  are  bilateral,  though  not  strictly  symmetrical. 
They  then  involve  the  upper  limbs,  but  commonly  spare  the  face.  The 
clonic  contractions  are  instantaneous  and  involuntary,  increased  by 
emotion,  but  subject  to  some  degree  of  voluntary  control.  They  subside 
or  remain  in  abeyance  during  voluntary  use  of  the  given  muscles,  at 
least  for  a  few  minutes.  Depending  uj)on  their  location,  extent,  and 
intensity,  they  may  appear  only  as  a  contracting  muscular  bundle,  pro- 
ducing a  linear  elevation  of  the  skin,  or  may  cause  a  joint,  a  digit,  or 
an  entire  extremity  to  start  suddenly.  Usually  clonic,  they  may  be 
repeated  so  rapidly  as  to  produce  a  tonic,  or  even  tetanic  effect.  One 
or  all  varieties  may  be  observed  in  the  same  {mtient  The  contractions 
are  unequal,  irregular,  and  arrhythmic.  Sometimes  they  produce  con- 
stant agitation  ;  sometimes  they  come  on  in  little  attacks,  with  varying 
intervals  of  quiet.  They  may  reach  a  rate  of  60  to  100  a  minute,  and, 
as  a  rule,  are  more  rapid  the  smaller  the  muscle  aifected.  They  cease 
during  sleep,  but  in  some  instances  may  rouse  the  patient  in  the  night. 
Percussion,  pinching,  heat  or  cold,  elcKJtric  shocks,  and  the  emotions  tend 
to  augment  and  recall  them.  The  intellect  is  unaffected.  The  face, 
tongue,  and  trunk  are  exceptionally  involved.  The  muscles  of  organic 
life  and  the  sphincters  esca|)e. 

When  the  disease  begins  insidiously,  the  contractions  come  on  during 
repose  and  at  long  intervals,  attracting  little  attention.  They  progress- 
ively increase  in  extent  and  vigor,  and  in  a  few  weeks  or  months  reach 
the  peri(xl  of  complete  development,  which  varies  in  duration  in  different 
cases,  but  is  usually  pix)tracted  many  months.  The  tendency  of  the  dis- 
ease is  then  to  subside  slowly  toward  complete  recovery,  but  often  with 
remissions  or  later  recurrence.     Most  cases  finally  recover. 

1  "  Hygeia/'  1900.  •  **  Aroh.  Ital.  di  Biol.,"  1901. 
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Diagnosis. — ^The  diagnosis,  owing  to  the  rarity  of  the  affection,  is 
seldom  made.  Tic8  are  likely  to  be  mistaken  for  myoclonia  unless  the 
case  is  carefully  studied.  These,  however,  are  almost  invariably  first 
unilateral,  and  have  a  predilection  for  the  face,  whence  they  usually 
spread  to  the  neck,  arms,  etc.  They  are  distinctly  purposive  in  char- 
acter, and  expressive  or  gesticulatory,  demonstrating  the  subconscious 
basis  on  which  they  develop.  Jacksonian^  are  usually  attended  by 
sensory  aurse,  mental  disturbance,  and  major  convulsions  at  some  period 
of  the  disorder. 

Tlie  prognosis  is  good. 

Treatment  has  appeared  to  have  little  effect  The  use  of  galvan^ 
ism  to  spine  and  muscles  is  favored  by  some,  and  motor  inhibitors,  such 
as  atropin,  eserin,  valerian,  hyoscin,  and  cocain,  have  been  employed 
with  varying  results.  Commonly,  the  general  physical  condition  requires 
appropriate  attention. 


DUBINFS  DISEASE. 

In  1845  Dubini  described  a  disease  occurring  in  the  malarial 
regions  of  Italy  which  he  called  electrical  chorea.  The  name  is  unfor- 
tunate, as  the  condition  is  not  allied  to  Sydenham's  chorea,  nor  does  it 
resemble  it  in  any  manner.  This  name  has  also  been  applied  to  several 
varieties  of  myclonus,  and  to  some  hysterical  manifestations,  with  equal 
disadvantage.  The  morbid  anatomy  is  not  yet  determined,  though  many 
of  these  cases  have  been  examined  post  mortem.  In  nearly  all  there  is 
evidence  of  infection,  such  as  pulmonary  and  splenic  congestion,  inflam- 
mation of  the  meninges,  increase  of  cerebrospinal  fluid,  cerebral  con- 
gestion, especially  at  the  base,  and  softened  foci  in  the  cortex  and 
great  ganglia.  In  some  earlier  instances  the  cerebrospinal  axis  was  re- 
ported of  normal  appearance.  This  statement  may  be  received  with 
some  doubt  The  disease  has  been  attributed  to  everything,  from 
malaria  to  typhus,  and  seems  to  be  confined  to  Italy,  and  especially  to 
Lombardy. 

The  onset  is  abrupt  and  marked  by  intense,  continuous  pains  in  the 
head,  neck,  and  sometimes  in  the  lumbar  region.  Shortly  the  extremi- 
ties are  seized  with  short,  sharp  spasms,  recalling  the  electrical 
responses,  and  giving  rise  to  the  name  "  electrical  chorea."  They  usu- 
ally first  appear  in  the  upper  extremities,  especially  in  the  hands  and 
fingers,  sometimes  in  the  face,  and  are  attended  by  painful  sensations  in 
the  same  locality.  Gradually  they  spread  into  a  hemiplegic  or  diplegic 
distribution,  which  is  attaint  within  a  week  or  two.  The  twitchings 
occur  at  somewhat  regular  intervals,  and  frequently  are  accompanied  by 
epileptoid  convulsions,  without  loss  of  consciousness,  which  may  take 
place  several  times  in  the  twenty-four  hours,  and  commonly  leave 
paretic  traces  behind  them.  Sensibility  is  not  greatly  affected,  though 
sometimes  hyperscnsitiveness  may  be  easily  provoked  and  exalts  tibe 
motor  symptoms.     Electrical  reactions  are  said  to  be  normal. 

The  disease  usually  grows  progressively  worse.  The  muscular  spasms 
become  almost  continuous,  the  convulsions  are  rapidly  repeated,  and  in 
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from  ten  to  one  hundred  and  fifty  days  the  disease  ends  in  death  in 
about  ninety  per  cent,  of  all  cases.  The  fatal  termination  is  preceded 
by  a  condition  of  continuous  epileptoid  spasm,  a  sort  of  status,  followed 
by  coma,  relaxation,  and  fatal  exhaustion.  Occasionally,  there  are  re- 
missions in  the  progress  of  the  disease.    Treatment  has  been  unavailing. 

PARKINSON'S  DISEASE,  PARALYSIS  AGITANS. 

In  1817  Parkinson  gave  a  complete  clinical  description  of  a  rather 
common  disease,  which  he  termed  Hhaking  pal»y.  It  is  generally  known 
as  paralynk  agitcDut.  As  the  usual  weakness  may  be  absent  and  tlie 
tremor  may  appear  only  late  in  the  disease,  the  descriptive  name  is  not 
always  applicable.  Generally,  it  is  considered  a  neurosis,  but  accumu- 
lating material  points  to  an  organic  basis  for  the  malady,  which  will 
probably  soon  pass  into  its  proper  category.  The  disease  is  one  of  late 
middle  life,  usually  commencing  locally,  tending  to  hemiplegic  and 
finally  to  diplegic  distribution,  and  commonly  marked  by  rigidity, 
tremor,  and  weakness  of  similar  extent.  Never  fatal  in  itself,  it  lasts 
until  death. 

Etiology. — Parkinson's  disease  rarely  commences 'before  forty  or 
after  sixty-five  years  of  age.  Most  commonly  it  api)ears  at  about  fifty. 
The  male  sex  furnishes  over  two-thirds  of  all  cases,  and  this  proportion  is 
uniform  for  all  ages.  A  neurojmthic  heredity  is  conmionly  encountered. 
In  cxcc»ptional  instances  the  disease  appears  in  several  generations  or  in 
oollateml  family  branches.  Lundborg  ^  has  recorded  five  cases  in  one 
family,  several  other  members  being  affected  with  myoclonia,  both  of 
which  diseases  he  thinks  relatcxl  to  disorders  of  thyroidal  action.  In 
another  case  he  saw  Parkinson's  disease  with  myxedema.  Fraenkel  ^ 
has  also  called  attention  to  myxedematous  areas  in  paralysis  agitans 
which  are  suggestive  of  a  glandular  factor.  Among  the  alleged  exciting 
causes  J  fear,  anxiety,  grief,  and  physical  exhaustion  have  been  named. 
In  Paris  and  Strasburg  during  the  sieges  of  the  Franco-Prussian  War 
and  in  the  American  Rebellion  numerous  cases  developed  under  the 
combined  influences  of  privation,  prolonged  anxiety,  and  sudden  fears. 
Traumatism  has  ap|>eared  to  incite  it,  and  in  such  instances  the  tremor 
has  sometimes  appeared  in  the  limb  affected,  sometimes  even  in  the  part 
of  the  limb  directly  injurcnl.  Kraffl-Ebing  ^  traced  the  disorder  to 
trauma  in  7  out  of  110  cases.  The  possibility  of  hysteria  in  such  cases 
is  strong.     Mental  shock  can  not  be  excluded  in  such  accidents. 

Morbid  Anatomy. — Regarding  the  morbid  anatomy  of  Parkinson's 
disease  there  is  much  diversity  of  opinion  and  observation.  In  typical 
cases  Weslphal,  BcTger,  Charcot,  and  Gowers  have  found  no  abnor- 
malities. Others  have  found  changes  in  the  encephalon,  cord,  and  even 
in  the  muscles.  Dubief  and  Ketscher  have  noted  retrograde  changes 
in  the  motor  cells  of  the  anterior  horns  and  sclerous  changes  in  the 
white  tnicts  of  the  cord,  recalling  those  due  to  senility.  Redlieh  *  in 
seven  eases  found  the  cord  most  affect(Kl.  Small  {)atehes  of  sclerosis 
were  found,  mainly  in  the  posterior  columns,  but  some  in  the  lateral 

1  "Hygeia,"  1900.  »  *'Deut.  Zeit.  f.  Nervenh.,»»  April,  1899. 

•  **  Wien.  klin.  Wooh.,"  1899.  *  ^^Centralbl.  f.  ange.  Path.,»»  Nov.  4,  1894. 
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tractft,  and  most  frnqiieiitly  at  tlie  level  of  the  eervieul  timl  linnkir 
enlar^eineiils.  Thej  nrit^iunttHl  from  the  vessels,  ami  .slHnve<i  atn»phy 
of  iierve-iiher??  and  increase  in  interstitial  tissue.  The  jiroeess  was^  an 
end*)-  (^r  ]ieri-arteritis,  with  extension  to  the  surrounding  jiarts*  The 
colls  of  the  anteri(*r  ^ray  and  Clarke's  enlumus  were  alnu^st  always 
pi^mciittHL  He  reco^niznl  the  ehanges  as  smile  in  part,  hot  thinks 
they  exeeed  it  in  de^rree.  Dana  lias  described  a  ilifluse  selerons  myelitis 
with  VMsenlar  lesions  and  eel  hilar  atrophy  in  IwUh  eonl  and  cortex. 
Mendel,  Chsircot,  BltH^li,  and  Mariiieseo  in  three  caBes  have  found 
tnbereles  in  tlie  peduneidar  rejLjiim,  and  Brissaud^  from  a  study  of 
pseudobulbar  palsi<  s  in  eomuH-tion  with  [jaralysis  at^itans,  is  inclined  to 
locate  the  le^^ion  in  the  pedumadar  territory*  Tlie  nionopletri*^  and 
hemipleii^ie  eases  indicate  cerebral  iJisonlcr  and  the  involvement  t»f  the 
face-  and  jaw-iuuseles  is  certainly  flue  to  supraeordal 
states.  Gordiuier  ^  hiis  collate<l  24  eases  examined 
by  rec^'ut  methiids.  In  all  tliere  was  d<K.*ided  uni- 
formity of  anatimiicnl  iindings.  These  involved 
blood* vessels,  neurotrliii^  and  nerve-eells.  There  was 
prnliteratirin  n^  nuclei  inid  thiekeinuor  of  vai^cular 
walls,  irn/ reuse  of  neuroglia  abimt  the  bhwRl-vesnels, 
and  pat«'hes  of  penvasf'tdar  sclerosis,  witli  pigmen- 
tation, degeneration,  and  atr<>phy  of  nerve-cells  and 
nerve- ribers.  The  spinal  et>nl  was  most  affected, 
the  changes  being  most  marked  in  the  gray  mattt-r 
and  postenilateral  portifuis  of  the  lumliar  and  cer- 
vical enlargements,  usually  decreasing  brainward, 
and  sometimes  not  apf>eanng  in  the  encephalon. 
Though  reseml>ling  senile  clianges,  tlie  lesions  were 
more  intense  an*l  general  artirioselcrosis  was  usu- 
ally absent.  At  present  we  <^ni  go  no  furtlaa"  tlian 
the  supiMJsition  that  vascular  faults  are  primary,  the 
neuroglia  an*l  cellular  structures  being  second  a  rily 
invc4ved  in  degenemtive  changes.  Fatty  cliauges  in 
the  muwles  are  encountered  in  very  old  cases,  and  nc.  234  —  Curkio'^n'fl 
sometimes    a    peripheral     nerve    degeneration    of  a  ^"^^^^   Atutude. 

slight  degree.  Scliiefferdeeker  and  Schultze^  find  the  muscle  iiljera, 
fibrilhie,  and  nen^e  spindles  diseased,  but  no  change  in  the  nerves. 
Catola^  hits  deseriljed  changes  in  the  muscles  indicating  a  tfvxlc  ehronic 
nodular  myositis,  anti  oceasinnally  patients  do  eomplain  of  tender  mus- 
cular thickenings.  C,  U.  Camp"*  calls  prominent  attention  to  the  para- 
thjToids  and  suggests  that  their  discEise  gives  rise  to  the  muscle  changes 
through  an  auto-tf>xic  effect.  In  1897  the  author  treated  many  ciises  with 
desiccated  parathyroids  prepared  in  the  Armour  Laboratory,  but  without 
appreciable  Ijenefit. 

Symptoms* — A  typical  case  of  Parkinson's  disease  presents  a  most 
striknig  pietum.  The  patient  trots  into  the  room  with  short,  reluctant 
steps,  appai^ntly  following  his  center  of  gravity.     The  iKxly  is  inclined 


»  *' Amer.  Jovir.  Med.  Sciences."  Dec,  1899. 
»*'Deiit.  Zcit.  f.  Nervenheilk.."  l>ee..  IfiOa. 
'  *'Riv.  di  pathologiti  iierv.  e  ment./'  1900. 


'  *Mour.  A.  M.  A./'  April  13, 1907. 
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forward,  the  neck  extended  and  rigid,  the  elbows  flexed  and  slightly 
abducted,  bringing  the  hands,  with  their  trembling  fingers,  to  the  level 
of  the  groins.  The  face  is  mask-like,  the  eyes  bright  and  unwinking. 
The  patient  turns  l>odily,  deliberately,  and  rigidly.  He  sits  down  slowly, 
with  precaution,  on  the  edge  of  the  chair,  always  leaning  forward,  his 
shaking  hands  on  his  knees  in  constant  motion.  Every  change  of  posi- 
tion is  studied  and  reluctant.  We  may  take  up  the  symptoms  in  detail. 
The  muBOulax  rigridity  is  worthy  of  first  attention,  as  it  is  the 
dominant  motor  phenomenon,  causing  the  peculiar  attitudes  and  pos- 
tures, the  immobile  face,  and  the  slowness  of  movement.  It  is  the  motor 
analogue  of  the  mental  inertia  so  conmion  in  this  disease.  It  is  nearly 
always  present  where  the  tremor  exists,  and  may  be  highly  developed 
without  the  tremor,  or  may  first  invade  the  parts  that  subsequently 


Fig.  235.— 8ittlnK  attitude  io  paralyata 
agitaua. 


Fig.  236.— Parkinnon'a  diaeaae :  faciea. 


tremble.  Owing  to  the  rigidity,  this  reaction-time  is  increased  about 
forty  {)er  cent.  Passive  motion  is  sometimes  impeded  by  the  rigidity, 
but  there  is  no  hy[)ertonus  and  the  tendon  reflexes  are  only  slightly  in- 


creiis(Hl. 
faelvH, 


A  foot-clonus  is  never  encountered.  There  is  a  characteristic 
The  na.soliibial  folds  and  lines  of  expression  tend  to  disappear. 
The  face  becomes  smooth.  The  brow  may 
retain  its  cross- wrinkles  through  enforced 
elevation  recjuisite  for  forward  vision,  if 
the  b(Kly  and  head  be  bowed.  The  eyes 
are  wid(?ly  opened  and  rarely  wink.  The 
cK!ular  globes  tcnid  to  remain  fixed  so  that 
the  |)atient,  in  onler  to  change  the  direction 
of  vision,  ordinarily  turns  bodily  with  the 
neck  held  rigid.  Movements  of  ocular 
association  and  accH)nnnodation  are  im- 
pcnled  by  this  rigidity,  and  the  patient 
shows  little  or  no  facial  variation  for  any 
of  the  emotions  that  may  play  behind  this 
mask.  Speech  is  nuxlified.  It  becomes 
monotonous  and  deliberate.     The  patient 


Fig  237.— (iait  in  paralyni.s  agit-uiiH, 
Miiuwing  propulHion. 
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hesitates,  but,  once  started,  hurries  his  sentences  and  stops  abruptly  as 
if  relieved  to  be  through.  He  hkes  monosyllables  and  may  become  ex- 
tremely taciturn.  In  some  cases  tremor  and  rigidity  of  the  vocal  cords 
have  been  observed  by  means  of  the  laryngoscope.  In  some  instances 
there  is  an  excessive  secretion  of  saliva.  In  others  true  bulbar  symptoms 
are  added  with  indications  of  labioglossolaryngeal  palsy.  ^ 

In  the  neck  all  the  muscles  are  involved,  giving  an  appearance  of 
stiff-neck  or  rheumatic  torticolUs,  but  the  face  is  always  held  to  the 
middle  line,  the  chin  commonly  somewhat  advanced.  The  body  is  bent 
forward  throughout  its  length  and  also  at  the  hips.  There  is  every- 
where a  preponderance  of  flexor  positions,  as  a  rule,  but  in  very  excep- 
tional cases  the  neck  and  body  may  be  bent  backward.  The  armSy 
naturally  drooping  forward,  are  flexed  at  the  elbows,  which  are  slightly 
separated  from  the  sides.  The  hancb  may  be  partly  flexed  or  ex- 
tended at  the  wrist,  but  the  fingers  are  always  held  more  or  less  in 
flexion.  A  position  similar  to  that  of  holding  a  pen  is  common,  or  the 
hand  may  be  partially  closed.  The  digits  frequently  deviate  to  the 
ulnar  side  of  the  hand,  as  in  rheumatoid  conditions,  and  these  may  also 
be  present.  In  the  lower  extremity  the  stiffness  is  less  marked,  but  in 
advanced  cases  causes  a  knee-sprung  attitude  and  gait. 

The  gait  of  Parkinsonians  is  strikingly  peculiar.  When  the  patient 
rises  from  the  chair,  he  hesitates  a  moment  as  if  to  take  aim,  and  starts 
ahead  in  a  direct  line,  his  laggard  legs  trotting  to  keep  up  with  the  for- 
ward-leaning body.  In  some  instances  the  patient  is  strongly  impelled 
forward,  and  can  only  arrest  himself  by  running  into  objects  or  passers-by. 
There  may  or  may  not  be  an  actual  tendency  to  fall  forward,  or  propul- 
giony  but  in  some  cases,  if  the  body  be  started  backward,  sideways,  or 
forward  by  a  push,  the  direction  is  maintained  for  a  few  or  many  steps, 


^-^^-fJuoAO^^ 


Fig.  238.— Handwriting  in  Parkinrrn's  di»ense,  with  former  style  below. 

giving  rise  to  the  terms  lateropvhion  and  retroputsum^  and  these  may 
occur  spontaneously  on  getting  up  or  in  attempting  to  stop  while  ad- 
vancing. As  described  by  Stewart,^  in  advanced  cases  the  method  of 
getting  into  bed  is  characteristic.  The  patient  climbs  on  to  the  bed, 
stands  up,  and,  bending  down  very  slowly,  grasps  the  rail  at  the  foot- 
board. Holding  firmly  to  the  bedstead  he  slowly  sits  down  and  then 
falls  or  rolls  backward  into  the  recumbent  posture. 

1  Brans,  **Neurolog.  CentralbL,"  Nov.  1,  1904.  ^  **  Lancet,"  Nov.  12,  1898. 
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The  tremblingr  in  shaking  palsy  may  appear  after  rigidity  has  de- 
veloped or  at  the  same  time.  It  usually  commences  in  one  hand  and 
arm  and  then  invades  the  lower  extremity,  subsequently  appearing  in 
the  opposite  arm  and  finally  in  the  opposite  leg.  In  some  cases  it  is 
bilateral  from  the  start,  but  commonly  it  is  more  marked  on  one  side 
than  on  the  other,  and  may  be  monoplegic  or  more  often  hcmiplegic  for 
several  years,  eventually  showing  a  tendency  to  diplegic  distribution. 
Often  it  is  steadily  preceded  in  its  advance  by  the  rigidity,  or  the  rigid- 
ity may  be  generalized  and  of  long  standing  before  tremor  appears  ia 
tlie  hands.  It  aflTects  the  distal  portion  of  the  extremities  most.  In 
the  /uimlsj  where  it  customarily  first  appears  and  is  most  developed,  it 
causes  a  rhythmical,  alternating  flexion  and  extension  of  the  fingers, 
mainly  at  the  metacarpal  joints.  The  tremor  may  be  limited  to  the  index 
and  thumb,  or  aifect  the  interossei  most,  causing  rolling  of  the  fingers 
upon  their  long  axes.  The  patient  appears  to  be  constantly  rolling  some 
small  object,  as  a  pill  or  a  pencil,  between  his  fingers  and  the  opposed 
thumb.  Sometimes  flexion  and  extension  of  the  wrist  are  added,  and 
very  rarely  we  encounter  movements  of  pronation  and  supination.  As 
a  rule,  the  arm  and  shoulders  are  unaffected.  In  the  hiDer  extremity  the 
tremor  predominates  at  the  ankle,  causing  the  foot  to  drum  on  the  floor 
as  if  with  clonus.  The  toes  are  less  evidently  involved  by  tremor,  but 
many  patients  complain  of  flexor  cramping  of  the  toes  as  a  very  early 
condition.  This  usually  comes  on  while  walking,  and  may  bring  the 
patient  to  a  momentary  standstill.  The  muscles  of  the  thigh  often  par- 
ticipate in  the  tremor.  The  muscles  on  the  back  of  the  neck,  shoulders, 
and  dorsum  of  the  lx)dv  are  least  affected.  The  abdominal  muscles 
apparently  esea[K'.  In  the  great  majority  of  cases  the  head  does  not 
tremble,  or  only  does  so  by  movements  communicated  to  it  from  a  dis- 
tance. In  very  mre  cases,  however,  there  is  a  rhythmic  nodding,  shak- 
ing, or  rotation  of  the  head  that  may  persist  even  when  the  patient  is 
recumbent.  The  eyelids  exceptionally  are  affected,  while  the  lips  and 
lower  jaw  not  rarely  show  a  tremor  synchronous  with  that  in  the  hands. 

The  great  peculiarity  of  this  tremor  is  its  usual  occurrence  while  the 
patient  is  at  rest,  during  repose,  and  while  the  parts  are  supported.  In 
a  minority  of  cases,  however,  and  in  other  cases  at  an  early  period,  the 
tremor  is  hdeiviional — that  is,  analogous  to  the  tremor  of  multiple  sclerosis. 
The  tremor  ceases  during  sleep,  and  usually  it  subsides  momentarily  on 
voluntary  motion.  In  early  cases,  and  jmrticularly  in  cases  presenting 
marked  antece<lent  rigidity,  the  tremor  may  only  api>ear  on  voluntary 
and  sustained  motion,  as  in  reaching  to  the  back  of  the  neck  or  into  a 
distant  jKXjket,  and  must  be  carefully  sought.  The  tremor  is  a  slow  one, 
of  from  four  to  eight  oscillations  in  a  second.  Usually  the  movements 
are  more  rapid  if  of  limited  extent,  as  w^hen  confined  to  the  fingers,  and 
grow  slower  as  they  involve  largi»r  muscles.  When  both  upper  or 
all  four  extremities  are  involved  by  the  tremor,  there  is  a  practical 
synchronous  uniformity  of  rhythm  at  all  i)oints.  The  character  of  the 
tremor  shows  distinctly  in  the  haiidmritin//.  The  letters  are  formed 
slowly  and  are  of  fair  proportions,  but  all  the  lines  are  tremulous,  both 
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upstrokes  and  stems.  The  writing  tends  to  become  cramped  and  small. 
Sometimes  a  lens  is  required  to  detect  the  tremor  thus  graphically 
demonstrated. 

The  paJsy  never  reaches  a  complete  degree,  and  the  paresis  may  be 
extremely  slight.  While  patients  may  bitterly  complain  of  a  feeling  of 
^^eakness  and  stiffness,  they  often  show  a  normal  amount  of  strength, 
even  when  the  rigidity  ana  tremor  are  very  well  developed.  In  ad- 
vanced cases,  however,  there  is  customarily  some  weakness,  and  this 
may  even  be  extreme.  These  patients,  as  a  rule,  are  loath  to  make  ex- 
ertion of  any  sort. 

Sensory  Disturbances. — The  general  sensibility  is  practically  ob- 
jectively intact,  but  Palmieri  and  Amaud  ^  insist  that  the  parts  affected 
by  tremor  show  decided  hypalgesia,  most  intense  in  the  distal  portions 
of  the  limbs  and  gradually  shading  off  toward  the  trunk.  Karplus,^ 
in  a  study  of  103  cases,  never  found  objectively  disturbed  sensation 
without  tremor,  and  subjective  sensory  complaints  were  noted  in  but 
35  per  cent.  Parkinsonians  frequently  complain  of  subjective /eeZirw/* 
of  heaty  more  rarely  of  cold,  and  often  of  dull  aches  and  indescribable 
discomfort  in  the  affected  limb.  It  is  not  rare  for  Parkinsonians  to 
complain  of  considerable  pain  in  the  early  stages  of  the  disease  similar 
to  rheumatic  pains  in  joints  and  muscles.  The  heat  sensations  may  be 
accompanied  by  vasomotor  didurbancey  showing  itself  in  elevated  local 
temperature,  in  profuse  sweats,  and  in  flushing.  Sometimes  patients  seek 
cool  rooms  and  throw  off  heavy  clothing  and  bed-covering,  even  in 
winter.  In  the  majority  of  cases  complaining  of  heat  the  surface  tem- 
peratiu^  is  actually  increased.  In  some  cases  areas  of  brawny  akin  are 
encountered  on  the  brow  or  body,  a  condition  suggestive  of  myxedema 
and  of  scleroderma.  Often  -there  is  great  restlessness,  apparently  due 
to  the  discomfort  arising  from  muscular  rigidity.  The  hands  may  be 
frequently  moved  or  the  patient  insists  upon  the  limbs  being  rubbed 
and  moved  about  every  few  minutes.  Muscular  atrophy  only  appears 
in  advanced  cases,  but  even  then  is  not  extreme.  There  are  no  electrical 
changes  or  sphincter  weakness.  As  this  is  a  disease  of  the  involutional 
period  of  life,  we  may  find  all  the  disturbances  of  senility  as  coinci- 
dental accessories. 

The  mental  state  is  likely  to  be  mistaken  for  one  of  dementia,  but, 
as  a  rule,  these  patients  enjoy  all  their  mental  powers.  There  is,  how- 
ever, the  same  inertia  in  the  mental  processes  that  marks  the  muscular 
state.  They  shun  exertion,  are  chary  of  their  thoughts,  talk  little, 
appear  indifferent,  and  often  require  the  incentive  of  strange  faces  or 
extraordinary  circumstances  to  arouse  them  to  a  show  of  mental  activity. 
This,  taken  with  their  inexpressive  faces,  is  easily  misleading. 

Course. — ^The  disease  is  essentially  chronic  and  progressive.  The 
onsdy  insidious,  as  a  rule,  may  be  abrupt,  following  some  mental  or 
physical  storm.  The  duration  is  from  ten  to  forty  years.  In  the 
extremely  protracted  cases  the  patients  become  more  and  more  helpless, 
fall  into  a  senile  dementia,  and  die  from  intercurrent  disease,  usually 

1  *'CUnica  Med.  Ital.,"  No^  6.  *  **  Jahrb.  f.  Psych,  u.  Neurol.,"  1900. 
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pneumonia.  Varieties  have  been  described,  but  they  are  usually  limited 
and  undeveloped  cases.  Thus,  the  monoplegic  and  hemiplegic  forms, 
the  form  without  tremor,  the  form  without  rigidity,  and  the  form  show- 
ing extension  are  named.  The  prognosis  is  bad,  but  there  may  be 
remissions. 

Diagnosis. — In  typical  cases  the  diagnosis  is  made  at  a  glance.  In 
early  and  undeveloped  cases  Parkinson's  disease  may  be  mistaken  for 
posthemiplegic  trembling^  but  lacks  the  history  of  a  stroke.  Senile  trem- 
bling usually  first  affects  the  head  and  does  not  present  the  facies  and 
rigidities,  but  intermediate  cases  may  be  found  and  both  may  coexist. 
MviUple  sclerosis  has  its  increased  reflexes  and  intention  tremor,  hysteria 
its  stigmata. 

Treatment. — If  seen  early,  the  case  should  be  treated  as  one  of 
cerebral  arteriosclerosis  (see  p.  201 ).  In  several  instances  this  plan  of 
treatment  has  seemed  to  retard  the  development  of  the  disease.  Symp- 
tomatic medication  is  practically  useless.  Opium,  hyoscin,  and  cannabis 
indica,  given  freely,  temporarily  control  the  tremor,  but  at  the  expense 
of  the  general  health  and  welfare  if  continuously  employed.  Many 
patients  find  hyoscin  useful  as  an  occasional  help  to  meet  some  social  or 
business  requirement.  Massage,  electricity,  and  strychnin  give  a  little 
help  for  the  time  being  in  some  cases.  Persistent  exercises, — both  passive 
and  active, — Swedish  joint-movements,  and  gentle  muscle  kneading,  if 
intelligently  carried  out  for  a  long  period  of  time,  certainly  benefit  these 
patients  in  the  earlier  stages.  Especial  attention  must  be  given  to  build 
up  the  extensor  muscle  groups  of  the  limbs  and  trunk  in  order  to 
overcome  the  natural  tendency  to  flexed  positions,  and  full  passive 
movements  to  the  same  end  should  be  perseveringly  employed.  For 
the  same  reason  exercises  or  electrical  treatments  tending  to  strengthen 
or  actuate  the  flexor  muscles  are  to  be  avoided.  Mental  and 
physical  fatigue  must  be  shunned.  Charcot  noticed  that  the  vibra- 
tions experienced  in  carriage  and  car-riding  mitigated  the  tremor,  and 
treated  many  cases  by  means  of  a  jolting  or  vibrating  chair  with 
temporary  benefit. 


THOMSEN'S  DISEASE  (MYOTONIA). 

In  1876  Thomsen,  himself  subject  to  the  disease,  fully  described  a 
muscular  condition  later  called  myotonia  congenita,  family  myotonia,  etc. 
It  is  a  disorder  manifest  in  the  voluntary  muscles,  which  show  a  stiff- 
ness and  rigidity  upon  attempted  use  after  a  pcri(xl  of  repose,  and  certain 
peculiarities  of  mechanical  and  electrical  irritability.  It  is  a  rare  dis- 
ease, numbering  not  more  than  a  hundred  recorded  cases. 

Etiology. — ^The  salient  etiological  feature  of  the  infirmity  is  heredity. 
Most  of  the  known  cases  have  been  in  family  groups,  sometimes  ex- 
tending over  several  generations  and  through  several  collateral  branches. 
Occasionally  the  disorder  has  passed  over  a  generation  and  again 
appeareil.  With  and  without  direct  heredity  the  family  history  is 
commonly  surcharged  with  neuroses  and  psychoses.     Males  are  appar- 
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ently  the  more  commonly  affected.  Von  Bechterew^  suggests  that  a 
self-poisoning  or  auto-intoxication  is  active  in  this  condition,  and  Jacoby  * 
looks  upon  the  disease  "  as  due  to  an  embryonal  developmental  disorder 
of  the  nerve-cells,  consisting  in  the  more  or  less  diminished  resistance 
of  the  cells  to  the  influence  of  toxic  processes."  The  disease  is  also 
related  to  the  myopathies,  as  shown  by  the  muscular  contours  and  the 
occasional  appearance  of  atrophy.^ 

Morbid  Anatomy. — Various  observers,  upon  examination  of  excised 
fragments  of  the  affected  muscles,  have  recognized  a  hypertrophy  of  the 
protoplasm  and  nuclei  and  a  deficiency  of  striation  in  the  enlarged 
muscle-fibers,  usually  with  slight  but  insignificant  increase  of  interstitial 
tissue.  This  constitutes,  according  to  Deleage,  a  persistence  of  embryonal 
conditions.  Jacoby  insists  that  this  appearance  is  an  artifact  that  is 
not  found  if  the  tissue  removed  during  life  is  not  allowed  to  contract 
Babes  and  Marinesoo  have  noted  deformity  or  maldevelopment  of  the 
terminal  motoivnerve  plaques.  SchiefFertlecker  asserts  that  there  is  a 
distinct  disorder  of  the  sarcoplasm  and  disease  of  the  muscle  fibrils. 
The  hypertrophy  appears  to  be  secondary  and  the  increase  of  nuclei  is 
proportional  to  it.  In  the  only  autopsy  yet  recorded,  D^jerine  and 
Sottas*  found  no  changes  in  medulla,  cord,  or  peripheral  nerves.  It 
is  as  yet  impossible  to  say  whether  we  have  to  deal  with  a  pure 
myopathy,  a  trophoneurosis,  or  a  congenital  defect  in  the  trophic  and 
motor  apparatus  of  the  cord. 

Symptoms. — The  awkwardness  caused  by  the  fixity  of  the  muscles 
upon  attempted  use  is  noticed  in  infancy,  or  may  appear  at  any  time  up 
to  the  twentieth  year,  or  perhaps  even  later.  In  typical  cases,  when 
the  subject  desires  to  execute  some  movement,  a  more  or  less  marked 
and  prolonged  contraction  fixes  the  muscles  in  question.  This  gradually 
subsides  and  the  movement  is  accomplished.  Repetitions  of  the  spasms 
occur  progressively  with  less  force  and  duration  for  the  particular  action, 
and  finally  cease  to  appear,  but  any  change  in  the  character  or  even  in 
the  rhythm  of  the  movements  may  reinstate  the  muscular  fixation. 
Thus,  in  rising  from  a  chair  the  l^s  and  thighs  are  held  rigidly.  Once 
erect,  the  first  step  is  impeded,  the  second  less  so,  and  finally  steps  are 
taken  with  natural  ease,  but  a  halt,  a  sharp  turn,  or  even  a  change  of 
speed  may  again  set  up  the  spasm.  All  the  voluntary  muscles  may  be 
affected,  even  to  those  of  the  thorax,  eye,  and  tongue,  but  usually  the 
myotonia  is  most  marked  in  the  lower  extremities,  and  in  some  cases  the 
face  and  upper  extremities  escape.  The  congenital  paramyotonia  of 
Eulenberg,  in  which  symmetrical  groups  of  muscles  are  affected  mainly 
on  direct  exposure  to  cold,  appears  to  be  a  limited  form  of  Thomsen's 
disease.  Both  varieties  have  been  observed  in  the  same  patient  by  Bern- 
hardt.^ The  sphincters  and  unstriped  muscles  escape,  and  in  the  case 
mentioned  by  Eulenberg  the  heart-muscle  was  normal.  Gaping,  sneez- 
ing, cold,  wet,  fatigue,  and  emotional  excitement  provoke  the  spasms, 

1  *  *  Neurol.  Centralbl. , ' » Feb. ,  1900.         ^  i  i  j^^j.  ^prv  and  Ment.  Dis. , ' '  July,  1898. 

*  Berahardt,  '' Allg.  med.  Centralzeit.,''  No.  14,  1890. 

*  "  Rev.  de  M^.,"  Mar.,  1893.  *  Loc.  ciL 
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while  warmth,  moderate  exercise,  repose,  and  quietude  diminish  their 
intensity.  They  are  in  some  measure  relative  in  intensity  to  the  vigor 
of  the  attempted  movement. 

Commonly,  the  affected  muscles  are  of  unusual  firmness  and  increased 
bulk,  but  of  lessened  power,  giving  an  appearance  of  athletic  develop- 
ment at  variance  with  the  actual  weakness,  in  many  cases  suggesting  a 
pseudohypertrophy.  They  are  perfectly  supple  to  passive  movements. 
The  reflexes  are  normal,  but  a  tap  on  the  tendon  is  likely  to  produce  a 
spasm  in  the  anterior  femoral  group,  modifying  the  usual  response. 
Electrical  and  mechanical  excitations  of  the  motor  nerve'4runks  produce 
perfectly  normal  responses,  or  they  are,  if  anything,  somewhat  dimin- 
ished. In  the  muscles  it  is  very  different.  A  slight  blow,  as  with  a 
percussion  hammer,  produces  a  persisting  welt  from  localized  muscular 
swelling  or  myoidema.  The  galvanic  current  produces  sluggish,  pro- 
longed contractures  upon  closure  almost  equally  with  either  pole.  Anodal 
or  cathodal  closing  tetanus  may  oflen  be  secured  with  the  continuous 
passage  of  five  to  ten  milUamperes  of  current,  and  anodal  opening  tetanus 
is  not  infrequently  observed.  The  strong  faradic  current  produces  undu- 
latory  contractions  in  many  muscles,  and  these  sometimes  attend  the 
passage  of  the  continuous  current  Repeated  electrical  or  mechanical 
stimulation  of  the  muscles,  like  volitional  use,  gradually  exhausts  the 
myotonic  res|K)nses. 

As  varieties,  Jacoby  would  limit  the  term  congenital  myotonia  to 
cases  (1)  presenting  a  hereditary  etiology  either  as  a  direct  transfer 
from  the  ascendant,  or  by  inherited  disposition  ;  (2)  manifesting  the 
myotonic  disorder  of  movement — namely,  intention  spasm ;  (3)  showing 
the  myotonic  reaction,  which  he  describes  as  made  up  of  normal 
mechanical  and  faradic  excitability  of  the  nerves  and  increased  mechan- 
ical and  faradic  excitability  of  the  muscles,  anodal  and  cathodal  con- 
tractions being  equal  and  the  response  always  being  tonic  and  prolonged  ; 
(4)  persisting  hypertrophy  of  the  enlarged  muscles ;  and  (5)  absence 
of  symptonis  pointing  to  gross  involvement  of  the  nervous  system. 
Other  varieties  of  myotonia  he  would  denominate  myotonia  aquisita,  as 
describing  those  acquired  subsequent  to  birth,  and  myotonia  transitoria 
for  the  cases  due  to  exposure  to  cold,  etc.  Lannois^  has  noted  an 
association  of  progressive  muscular  atrophy  and  myotonia  in  an  individual 
of  apparently  excessive  nuiscular  endowment  and  finds  that  about  a 
dozen  such  cases  have  been  reported. 

Psychic  disorders  are  frequently  associated,  but  not  necessarily  present. 
The  malady,  once  developcKl,  tends  to  persist  for  life,  which  it  does  not 
abridge.  It  is  an  incurable  infirmity,  but  sometimes  shows  arrest  or 
amelioration. 

Diagnosis. — The  myoidema  and  myotonic  electrical  reactions,  taken 
with  the  intention  spasm,  if  the  term  may  be  used,  make  the  diagnosis 
easy.  Tetany  has  its  distinctive  signs  in  the  phenomena  of  Trousseau  and 
Chvostek.     Pseudohypertrophic  paralysis  has  peculiar  deformities,  con- 

'  "  Nouv.  Icon,  (le  la  Salp^t.,"  Nov.,  1904.  Also  W.  Fumrohr, " Deutsche  Zeitsch. 
far  Nervenheilk.,"  1907. 
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tractures,  and  weakness  without   intention  cramps.     It   subsequently 
shows  atrophies  and  has  no  myotonic  reactions. 

Treatment. — ^The  causes  which  provoke  the  myotonic  cramps,  such 
as  overexertion,  fatigue,  exposure  to  cold,  and  excitement  of  all  sorts, 
must  be  avoided.  Massage,  reasonable  exercise,  electric  baths,  and 
cerebral  galvanization  have  been  recommended,  i  A  careful  search  for 
toxic  factors  should  be  made,  and  conditions  known  to  be  attended  by 
them  should  be  corrected. 


FAMILY  PERIODIC  PARALYSIS. 

There  is  a  form  of  periodic  limp  paraplegia  that  may  be  designated 
family  periodic  paralysis.  It  is  characterized  typically  by  recurring 
attacks  of  pure  flaccid  motor  palsy,  most  pronounced  in  the  lower  ex- 
tremities, marked  by  diminished  reflexes  and  lessened  electrical  and 
mechanical  muscular  excitability.  The  intervals  are  those  of  ordinary 
health,  and  there  is  a  decided  family  and  hereditary  tendency. 

The  first  definite  outline  of  this  condition  was  given  by  Westphal, 
in  1885.  Additional  material  has  been  contributed  by  Goldflam,  Op- 
penheim,  Bernhardt,  Hirschl,  and  other  German  observers,  and  by 
Burr,  Taylor,  Mitchell,  Putnam,  and  Crafts  in  this  country.  Oddo 
and  Audibert  ^  were  able  to  collect  64  published  cases. 

Etiology. — Heredity  is  most  apparent.  Taylor  noted  that  thirty-five 
cases  had  been  reported  in  three  families,  nineteen  in  one  of  them,  and 
in  two  instances  it  had  api>eared  in  five  consecutive  generations,  descend- 
ing through  both  sexeSj  which  are  about  equally  represented.  Nearly 
all  known  cases  presented  attacks  before  the  a^ge  of  twenty-five,  the  great 
majority  in  youth,  rarely,  however,  before  the  tenth  year  of  life.  The 
inciting  causes  of  the  attacks  have  been  exertion,  fatigue,  and  mental 
strains.  Goldflam,  in  1 890,  suggested  that  there  was  an  autotoxic  causa- 
tion acting  upon  an  inherited  vulnerability  of  motor  nerve-cells,  and 
Crafts  ^  and  Irwin  have  been  able  to  isolate  an  extractive  from  the  feces 
passed  immeiliately  aft^r  an  attack  which  produced  temporary  paralysis 
when  injected  into  rabbits  and  guinea-pigs.  The  amount  of  urea  ex- 
creted during  the  attack  also  appears  to  be  diminished.  These  results 
have  not  been  confirmed.*  Somewhat  analogous  attacks  due  to 
malarial  infection  have  been  cured  by  quinin.  The  muscular  contours, 
and  in  Bernhardt^s  case  atrophy  of  the  thenar  eminences  and  continued 
muscular  weakness,  imply  a  relationship  to  the  progressive  muscular 
atrophies  and  to  the  myotonias.  Examination  of  muscular  fibers  taken- 
from  the  living  subject  also  indicates  a  similar  kindred. 

Symptoms. — The  attacks  come  on  rather  slowly  within  a  few  hours, 
usually  at  night,  or  during  sleep.  They  are  sometimes  preceded  by  a  feel- 
ing of  weariness,  numbness,  formication,  sweating,  heat,  desire  to  urinate, 

» W.  von  Bechterew,  **Neurolpg.  Centralbl.,"  Nov.,  1897. 

«  "Arch.  g^n.  de  M6d.,"  1902. 

»  "Am.  Jour.  Med.  Sciences,"  June,  1900. 

*  Mitchell,  Flexner,  EdsaU,  "  Brain,»»  1902.     Singer,  "  Brain,"  1901. 
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headache,  backache,  rapid  pulse,  coldness  of  the  legs,  etc.,  in  various  cases, 
but  all  prodromata  may  l^e  lacking.  In  some  instances  the  attacks  be- 
gin as  a  migraine  or  alternate  with  migraine.^  The  loioer  extremities 
are  uniformly  most  affected,  and  the  paralysis  may  be  limited  to  them, 
but  in  other  instances  involves  every  skeletal  muscle  except  those  con- 
trolled by  the  cranial  nerves,  so  that  the  patient  is  inert  from  the  chin 
downwanl.  A  facial  weakness  has  been  observed  in  one  case.  Even 
the  voice  and  respiratory  efforts  may  be  weak,  sneezing  and  coughing 
impossible,  and  the  heart  has  in  certain  instances  been  found  dilated  and 
with  evidence  of  mitral  insufficiency,  both  disapi)earing  with  the  attack. 
Such  attacks  last  from  an  hour  to  a  week  and  tend  to  uniformity  in  a 
given  case.  The  paralysis  recedes  in  the  reverse  order  of  invasion. 
Attacks  may  recur  daily,  weekly,  or  once  in  several  years. 

During  the  attack  dedrical  responses  in  nerve  and  muscle  and  the 
tendon  reflexes  are  lessened  or  completely  abolished,  but  there  is  neither 
reaction  of  degeneration  nor  sphincteric  incompetence.  Mechanical 
stimukilnlity  of  the  muscles  and  nerves  also  disappears.  The  mind  and 
general  sensation  and  the  special  senses  are  unimpaired.  The  attack 
subsides  about  as  rapidly  as  it  develops,  and  in  the  intervals  the  health 
is  usually  perfect.  Indeed,  many  of  these  patients  are  described  as 
unusually  robust  and  commonly  very  muscular.  The  muscular  contours 
at  times  have  even  suggested  the  myojmthic  family  disorders. 

Diagnosis. — The  diagnosis  in  familial  cases  should  be  easily  made. 
In  s|K)radic  instances  the  Ixihavior  of  the  reflexes,  electrical  and  me- 
chanical responses,  jwriodic  recurrence  and  absence  of  mental  and 
senjjory  disturbances,  should  be  sufficiently  definite  to  distinguish  the 
condition  from  hyttteriay  with  which  it  has  been  confounded.  A  first 
attack  may  suggest  Txinflry^s  paralysisy  but  again  reliance  may  be  placed 
on  the  quantitative  electrical  change. 

Prognosis  and  Treatment. — Thus  far  no  treatment  has  been  of 
much  service,  but  those  conditions,  such  as  fatigue,  which  appear  capable 
of  inducing  attacks  in  given  instances  must  be  avoided.  In  tlie  mi- 
grainous cases  bromid  and  caffein  have  proven  useful.  Holtzapple' 
asserts  that  he  has  derived  great  benefit  by  the  administration  of  bromid 
of  potassium  with  caffein  citrate  both  in  aborting  the  attacks  and 
curtailing  those  already  established.  The  tendency  is  for  the  disease 
to  endure  for  life  without  compromising  it.  A  further  knowledge  of  the 
toxic  states  may  furnish  the  key  both  to  the  pathology  and  treatment  of 
this  rare  disease. 


FAMILY  TREMOR. 

A  tremulous  condition,  particularly  of  the  hands,  but  also  in  some 
instances  involving  the  head,  face,  and  tongue,  closely  resembling  the 
tremors  of  multiple  sclerosis,  senility,  alcohol,  and  mercury,  is  encoun- 
tered as  a  family  trait.     It  may  be  traced  through  several  or  many  gen- 

1  Holtaapple,  ''  Am.  Med.,"  April  30,  1904.         «  *'  Jour.  A.  M.  A.,"  Oot  21, 1905. 
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erations,  and  affects  a  large  proportion  of  the  family  members,  appearing 
before  forty  and  usually  before  twenty  yeara  of  age. 

The  majority  of  such  families  are  markedly  neurotic,  and,  accord- 
ing to  Raymond,  the  tremor  may  be  considered  as  a  stigma  of 
degeneracy.  In  character  the  tremor  is  usually  fine  and  rapid.  It  is 
accentuated  by  effort,  fatigue,  and  emotion,  ordinarily  does  not  occur 
during  rest,  but  generally  closely  resembles  the  intention  tremor  of 
multiple  sclerosis. 


CHAPTER   IV. 
FATIGUE  NEUROSES* 

Many  occupations  requiring  the  constant  repetition  of  certain  pre- 
cise muscular  movements  may,  eventually,  through  overuse  and  fatigue, 
give  rise  to  disturbances  of  muscular  control  for  the  manoeuver  in 
question.  The  condition  may  be  manifest  as  pain,  tremor,  weakness, 
or  cramp,  but  usually  these  are  variously  combined  in  different  cases. 
This  group  of  motor  disturbances  is  also  called  occupaiion  spasms  or 
occupation  neuroses.  Many  of  them  are  described  under  terms  indi- 
cating their  particular  avocational  association,  as  scriveners'  palsy,  piano- 
players'  cramp,  seamstresses'  spasm,  etc.  We  may  take  writers'  cramp, 
the  most  commonly  encountered  one,  as  a  type,  and  then  only  an 
enumeration  of  the  other  forms  will  be  needed.  The  more  delicate  and 
highly  differentiated  the  functional  movements,  the  more  readily  does 
their  repeate<l  overfatigue  set  up  this  inhibitory  condition.  No  definite 
anatomical  changes  have  been  found,  but  it  is  highly  probable  that 
improved  methods  will  demonstrate  morphological  alteration  of  the 
nuclear  gray.  Vigouroux  ^  claims  to  have  found  changes  in  nerves  and 
muscles  in  many  cases,  and  supposes  them  to  be  present  in  all. 


VRTTERS'  CRAMP. 

Writers'  cramp  is  variously  known  as  scriveners'  palsy,  grapho- 
spasmus,  mogigraphia,  chirospasm,  etc. 

Etiology. — A  neuropathic  heredity  and  a  neurotic  make-up  are 
very  common  among  sufferers  from  writers'  cramp.  The  neurosis  has 
exceptionally  been  noted  in  brothers  and  in  parents  and  children,  but, 
ordinarily,  there  is  merely  a  transmitted  nervous  tare  constituting  a 
tendency  to  the  development  of  the  disorder  under  the  provocation  of 
overuse  of  a  certain  functional  group  of  muscular  movements.  It  is 
much  more  common  in  the  male  than  in  the  female  sex,  perhaps  owing 
to  the  greater  proportion  of  men  engaged  with  the  pen.  It  most  com- 
monly develops  between  twenty  and  fifty  years  of  age^  being  very  rare 
before   and   after  these  extremes.     Its  greatest   incidence   is  between 

^  "Progr^Mddicale,'*  quoted  iu  "  Ainer.  Medico-Surg.  Bulletin,"  Jan.  25,  1897. 
.36 
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twenty-five  and  thirty-five.     It  is  very  likely  to  appear  during  periods 
of  physical  or  mental   strain,  especially  after  protracted  anxiety  arising 


Fig.  239.->Uii8UuiuUited  cell  from  poste- 
rior tipinal  gangliou  of  cat  (from  Hodge,  after 
Tukej. 


F!ff.  240.— Cell  from  posterior  spinal  gan- 

flion  of  cat.    First  effect  of  stimulation  (from 
[odge,  after  Tuke). 


from  any  caase.  Occasionally,  some  heal  mjury  to  the  hand  or  arm 
which  entails  additional  difficulty  in  the  mechanical  process  of  writing 
may  serve  to  provoke  it.  Neuritis,  neuralgia,  and  hemiplegia  affecting 
the  writing  arm  have  been  followed  by  the  neurosis.  The  princijial 
inciting  cause  of  the  trouble  is  excestdvc  writhig  in  a  bad  manner — that  is, 
in  any  style  that  dei)ends  upon  the  employment  of  the  small  nmscles  of 
the  hand,  wrist,  or  forearm  in  chief,  and  in  which  the  writing  move- 
ments are  not  made  entirely  from  the  shoulder.  Thus,  writers'  cramp  is 
practimlly  unknown  among  stenographers,  in  spite  of  the  rapidity  and 
tediousness  of  their  work,  owing  to  the  fact  that  the  characters  employed 
are  best  made  by  the  freehand  metluxl  customarily  employed.  Gowers, 
indeed,  (encountered  a  stenognipher  who  could  write  shorthand  readily, 
while  ordinary  script  caused  a  sj^asm. 

Pathology. — Numerous  theories  have  been  advanced  regarding  the 
pathology,  and  the  seat  of  the  disease  has  been  variously  placed  in  the 
muscles,  in  the  nerves,  in  the  spinal  centers,  in  tlie  cerel)ellum,  and  in 
the  cortex.  We  can,  at  once,  rule  out  the  muscle  and  the  nerve  as 
initial  loci,  because  in  ordinar}'^  cases  the  muscular  control  for  movements 
not  of  the  particular  occupational  variety  are  fully,  promptly,  and  nor- 
mally executed.  It  is  im|)()ssible  to  conceive  of  a  peripheral  lesion 
which  would  disturb  only  a  certain  purposive  function,  leaving  others 
intact.  In  most  all  cases  the  motor  function  at  fault  is  one  to  which 
the  motor  apparatus  has  becx)me  trained  and  habituated.  In  some 
degr(»e  it  is  automatic  and  subcouvscious.  Such  acts  are  generally  sup- 
posed to  be  largely  subcorticjil.  Another  factor  is  interposed  by  the 
fatigue  element.  Hodge  hits  clearly  demonstrated  the  changes  in  motor 
cells  resulting  from  physiological  fatigue.  In  the  occupation  neuroses 
it  is  at  least  supi)Osable  that  the  fatigue  may  overpass  the  limit  of  recu- 
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Fii;.  211.— (VI I  (r-m  piiHlerlcir   npinal    gnu- 
I  nf  cat,     Lal«r  I 
njge,  after  Tufcp), 


fllon  nf  cat,     Lal«r  effect  «f  MhnuJalbn  (iVom 


pemtion.     Well-authentifiitefl    cases    in    whitli    muscular    atrophy    has 

fiucceetleil  the  spasm  woultl  indicate  rather  t*(jnclii.sively  that  sucJi  was 

the  case,  tliat  the  motor  cells  uf  the 

cord  were  at    limit,  tiud  tliat  their 

trophie  p>\vors  were  finally  iuvfUveii 

St4is<iry  and  motor  Kyniptorns,  ftine- 

t  ion  ally   groinMHl,   wcadd  alsc*   jmhit 

to  the  eonl,  hut  it   i.s   impossihle  as 

yet  to  exeltide   the  su|>erior  eiirtieal 

eenter.s. 

Symptoms. — The  otmi  iif  writ- 
ers' enimp  is  eommonly  insidious. 
It  is  noticed  at'tt*r  writing  a  eon- 
si  de  rah  le  time  tliat  tlierc  is  sensory 
diseotntort  or  motor  difficulty.  The 
Jiantl  aches,  feels  nnnib  or  weak,  or 
may  hei^ome  enimped  or  trt^multKis. 
After  a  moment^s  rest  and  a  little 
rubbing  ^vriting  nuiy  be  rcsmned 
for  a  time,  when  the  troul>le  reap- 

|iears  and  gradually  less  and  less  work  is  recjuired  to  indnee  the 
disjibling  condition,  until  in  extreme  eases  merely  putting  tlie  hand  in 
the  writing  j>osition  may  cause  it.  Sevm^d  forms  liave  Ikh'u  dcseribed 
depending  U|K>n  the  major  symptom.  Thus  we  have  the  spaMi(\  ftrtmdom, 
nruraif/icy  and  fHirahfth  varidm ;  but  they  ai*e  very  rarely  pure,  most 
eases  shi>wing  a  eombi nation  of  sensory  and  motor  features.  Ordinarily, 
the  cramp  is  |>iunful  not  from  the  muscular  I'ontracticm,  but  bcciuisi'  the 
parts  are  atteet+'d  with  neuralgic  juiiiis  that  are  oceasioncil  only  by  the 
act  of  writing.  In  some  iustanccs  they  are  so  severe  as  ti*  ahme  attract 
the  patient^s  attention  and  inhibit  the  act  of  writing.  In  other  and 
mu<*Ii  Hirer  eases  a  feeling  of  weakness  a]>pears  to  prevent  the  use  of 
the  pen,  but  it  is  usually  assoeiatal  with  pain.  Tremor  may  be  the 
prinei[V{tl  feature,  and  is  pnicti(^ally  a  manifcstatinn  oi"  weakness. 

Motor  Disorders. ^In  tlie  case,  Fig,  243,  illnstrated  fnim  photo- 
graphsj  the  plan  of  liokling  the  pen  L>etween  the  index  and  middle  tiugcrs 
was  adopted  when  spasm  first  developed,  and  for  a  tinit:  permittitl  a 
coutiimation  *»f"  clerical  work.  M'heu  seen  hiter,  the  han<l  wouhl  begin  to 
cramp  alter  half  a  dozen  wur<ls  were  written,  as  shown  in  the  second 
cut,  and  in  a  moment  tht*  sjwism  wouhl  bi'come  violent,  the  pen  would 
fall,  and  the  fingers  and  thund)  would  be  extended  as  shown  in  the  thirtl 
cut.  This  was  an  aggravated  ca.se.  Connuouly,  as  soon  as  the  spasm 
causes  uncertainty  in  writing  the  act  is  stopped  and  the  spasm  subsides. 
It  may  cause  a  great  change  in  the  writing,  which  tends  to  become 
cmnifKHl  anti  full  of  uncertainties  and  zigzags.  The  \wi\  is  ff>rcibly 
jerked  and  thrust  in  various  directions.  At  first,  by  steadying  the 
writing  baud  with  the  oth<  r,  and  adopting  a  thick  penholder  or  one 
fitted  with  a  ball  held  in  the  palm  of  tiic  hand  or  with  rings  iigiunst 
which  the  fingers  are  pressed  in  extension,  writing  may  be  continm^Hl  fi»r 
a  time,  but  usually  the  spasn^    reappears.      If  the  other   hand  I >e  then 
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Fig.  242.— 1,  Writers'  cramp,  handwriting  in  1894;  2.  copy  of  same  made  very  iilowlf  in  1887  lij 
patient ;  3,  written  by  aid  of  left  liand,  same  patient,  1897 ;  4,  same  patient,  1807. 


FATIGUE  NEUROSES. 


666 


used,  it  is  not  uncommon  for  the  spasm  to  appear  on  that  side  after  a 
few  months,  though  this  is  not  invariably  the  case.  When  the  spasm 
affects  the  second  hand,  it  may  also  cause  the  muscles  of  the  first  hand  to 


Fig.  248.— Writers'  cramp  (from  photographs) :  1,  Peo  held  between  fingers  at  first  gave  relief; 
2,  spasm  beginning  in  thumb  and  index  ;  3,  fully  deTeloped  spasm,  throwing  all  the  digits  except  small- 
est finger  into  extension  and  causing  the  pen  to  fall. 


contract.  The  spasm  may  also  spread  to  the  muscles  of  the  forearm 
and  even  to  the  arm  and  shoulder. 

In  cases  of  moderate  severity  the  spasm  may  be  occasioned  only  by 
the  act  of  writing,  but  sometimes,  and  in  severe  cases  usually,  other 
acts  requiring  precision  in  finger  movements  also  call  it  forth.  In 
tel^raphers'  cramp,  writing  with  the  Morse  key  or  the  pen  often  alike 
causes  the  spasm ;  musicians  may  experience  the  spasm  both  in  instm- 
mental  manipulations  and  in  writing ;  seamstresses  by  using  the  needle 
or  the  scissors,  etc. 

The  power  of  the  hand  for  coarse  muscular  efforts  may  be  unim- 
paired, but  in  cases  of  long  standing  some  weakness  in  the  muscles  most 
concerned  is  commonly  found,  and  in  such  cases  slight  wasting  may 
occur.  In  rare  instances,  when  the  use  of  the  affected  member  is 
pushed  in  spite  of  the  disability,  permanent  atrophy  may  result.  In 
figure  244  is  shown  the  hand  of  a  seamstress  in  which  local  pain  and 
spasm  were  finally  followed  by  atrophy,  the  reaction  of  degeneration, 
and  fibrillary  twitching  limited  mainly  to  the  radial  half  of  the  hand  and 
ulnar  border  of  the  forearm,  namely,  to  the  muscles  chiefly  concerned  in 
the  use  of  needles  and  scissors.  The  electrical  responses  in  muscles  and 
nerves  may  be  normal,  but  in  protracted  cases  there  is  usually  an 
increase  and  finally  a  decrease  of  excitability,  and,  as  in  the  rare  case 
illustrated  below,  the  reaction  of  degeneration  may  be  present. 

Sensory  Disorders. — ^The  sensory  disturbance  is  sometimes  de- 
scribed as  one  of  great  fatigue,  or  there  may  be  pain  and  tenderness. 
Tenderness  along  the  course  of  the  ner\'es  is  not  uncommon.  In  some 
cases  pain  is  located  in  the  small  bones  and  joints  of  the  wrist  or 
fingers.  It  may  only  occur  on  attempts  to  write,  and  it  may  or  may 
not  be  preceded  by  spasm.  In  certain  cases  it  extends  to  the  arm, 
axilla,  and  shoulder.  Such  paresthesias  as  "  pins  and  needles,"  ting- 
ling, ache,  "tired  feeling,"  etc,  are  often  complained  of,  and  may 
similarly  extend  up  the  arm.  Actual  hyperesthesia  or  anesthesia  are 
encountered  only  when  neuritis  is  associated. 

Course. — Commonly  insidious  in  onset,  writers'  cramp  may  develop 
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with  some  suddenness,  after  an  emotional,  moral,  or  physical  storm,  and 
tends  to  progress  so  long  as  writing  is  persistently  attempted.  If  the 
opposite  hand  be  trained,  it  usually  also  becomes  the  seat  of  cramp,  which 
is  likely  to  increase  more  rapidly  than  on  the  side  first  affected.  If 
writing  be  completely  abjured,  the  cramp  gradually  becomes  less  and 


Fig.  244.— Wasting  of  muacles  in  a  seTere  ca»u  of  seamstress'  cramp. 

less,  and  may  entirely  cease  after  a  few  months  or  a  year,  but  is  very 
likely  to  return  if  continuous  writing  is  again  taken  up.  The  tendency 
of  the  cramp,  pains,  and  paresthetic  sensations  to  persist  and  increase 
if  the  writing  occupation  is  continued  is  pronounced,  and  there  is 
danger  of  pushing  the  condition  into  one  of  organic  changes,  with 
atrophy  and  permanent  jmlsics. 

Diagnosis. — The  diagnosis  is  usually  made  by  the  patient,  and 
nearly  every  large  clerical  force  and  telegraph  office  furnish  eases. 
Monopleffia  and  fvcmiplegia  from  organic  brain  disease  are  some- 
times mistaken,  as  the  patient's  attention  is  first  attracted  by  his  clum- 
siness in  wTiting.  3fu«culofipiral  palsy,  neuraJffimj  and  rheumatic  pains 
are  occasionally  mistaken  for  writers*  cramp,  but  in  all  these  condi- 
tions the  symptoms  are  persistent  and  not  alone  provoked  by  writing. 
Spasm,  usually  present  in  writers'  cramp  from  the  first,  is  also  absent. 
Hydeina  may  present  limited  tremor  and  motor  difficulty,  but  the  dis- 
ability is  not  (confined  to  writing,  and  sensory  stigmata  are  added. 

Prognosis. -7-The  prognosis  is  very  unfavorable  if  writing  be  per- 
sisted in.  If  the  patient  cari  completely  abstain  from  the  use  of  the  pen 
or  similar  writing  implements,  the  spasm  tends  to  subside  and  disappear 
unless  the  case  is  of  long  standing  and  so  aggravated  that  all  sorts  of 
finger  use  induce  the  cramp.  The  neuralgic  cases  are  somewhat  more 
easily  managed  than  the  cramp  variety  if  prolonged  rest  win  be  secured. 
The  presence  of  any  removable  diathetic  disability,  as  lithemia,  favorably 
modifies  the  outlook,  and  the  termination  of  general  depression,  physical 
or  mental,  may  lead  to  marked  improvement  in  the  spasmodic  affection. 
The  tendency  to  recurrence  and  to  extension  has  already  been  noted.  It 
is  rare  for  a  patient,  even  after  years  of  rest,  to  be  able  to  return  to 
writing  occupations  without  a  reappearance  of  the  neurosis. 

Treatment. — Recognizing  the  fatigue  element  in  the  production  of 
writers'  cramp,  red  becomes  the  principal  note  of  treatment  All 
physic^  failings  and  conditions  which  tend  to  make  fatigue  of  ready 
appearance  must  be  scrupulously  sought  and  carefully  managed.    Abso- 
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lute  cessation  of  writing  is  of  the  first  importiince.  Unfortunately, 
|>atieuts  wbt*st'  living  di/pomls  iijHni  *'li'rical  work  will  not  av  ran  not 
coniomi  to  tlies**  rt^ijiiirLnni-nts  luitil  tlie  iieuro.sirt  rornpk*t4^ly  ilisiibles 
them,  Kre/'inne^  in  ilevelop  tlie  strength  of  the  arms,  hamls^  and 
fingers  should  be  oniploywl,  and  mass;ige,  baths,  and  eleotririty,  for  their 
geuend  tonie  oifeet,  are  of  Aome  service.  When  writing  is  agiiin  taken 
up,  it    must    Imj    by  the    pro[M?r   full-arm    movement.     A    typewriting 


>lg.  245.— 1,  Splint  to  ImniobiliEe  baud  and  wrist  in  the  treatment  ot  irrltere*  cramp;  2,  aplint  la  use. 

machine  can  often  be  8ul>stitiiteil  for  the  pen.  The  use  of  spinal 
sedatives  to  control  the  cramp  and  pennit  a  ef*ntinmuice  of  writing  is 
pernicious,  and  rarely  gives  even  temporary  help.  When  writing  is 
resnmpil,  the  free*hanfl  mcthoil  from  tlie  shnulder  must  be  employed,  and 
the  sjvlint  (Fig.  245)  atlVmls  a  help  by  innnobilizing  the  wrist  aad 
fingers  during  writing  exercises. 


OTHER  OCCUPATION   NEUROSES. 

The  general  e(msiderati(ms  pertaining  to  writers'  eKimp  are  equally 
applicable  to  the  other  oecupation  neuroses,  and  with  proper  modi- 
tication  the  particular  features  are  identicaL  Among  the  wcuj>a- 
cion  s|>asms  more  commonly  encountered  an?  the  emmps  of  violin  and 
pianoforte  players,  telegraphei>4'  cramp,  seamstress*  erimji,  and 
liammer  cramp  in  smiths  and  artisans  using  the  hammer.  Artists, 
flower-makers,  turners,  watchmakers,  knitters,  engravers,  masons  in 
using  the  trowel,  Siiilors  from  pulling  ou  roi>es,  treadlers,  eonijMJsitors, 
enamelers,  cigarette-makers,  sboemakers,  milkers,  money~t*ounters, 
letter-sorters,  and  players  on  various  musical  instruments,  including 
drummers,  comprise  the  list  given  by  Gowers.  It  has  been  noted  in  a 
shrie  salesman  from  the  stooping  position  nealed  in  putting  on  shoes,  in 
gnni-eliewers,  atfectiug  the  masticatory  muscles,  and  in  various  factory 
employees  who  incessantly  use  the  same  movement  in  feeding  or  at- 
tending some  macbiue.  Clergymen  and  otiier  public  sjieakerj^,  fmm  a 
faulty  use  of  the  V(.»cal  apparatus,  may  acquire  a  laryugi'al  neurosis  that 
is  manifest  every  time  the  voice  is  stniinei!,  causing  a  sudden  loss  t>f 
motiulation,  which  may  end  in  ei>utinuons  vocal  disaliility.  A  sfKisni  of 
a  similar  nature,  inviFlving  tlie  bmibar  nmscrles,  has  l>een  seen  in  physi- 
4'ians,  due  to  continuous  riding  in  carts  or  buggies. 
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CHAPTER  V. 
NEURASTHENIA. 

In  1869  Beard,  of  New  York,  directed  general  attention  to  a 
nervous  state  or  condition  marked  by  irritable  weakness,  and  adopted 
for  it  the  name  of  neurasthenia.  It  is  familiarly  known  as  nervous 
prostration  or  nervous  exhattstiony  and  is  a  fatigue  neurosis.  In  Europe 
it  was  at  first  somewhat  derisively  called  the  American  disease  or  Beard^s 
disease.  It  is  now  recognized  the  world  over  as  a  morbid  state ;  as  one 
of  all  time,  and  not  a  prochict  of  modem  life  or  of  American  condi- 
tions. It  is  marked  by  a  host  of  subjective  symptoms  and  a  very  few 
objective  phenomena,  all  more  or  less  variable,  and  most  of  them  incon- 
stant. As  a  nile,  all  forms  of  nervous  energy — psychic,  motor,  and 
organic — are  reduced,  so  that  fatigue  is  more  qiiickly  occasioned  than  in 
health.  There  is  less  endiirance,  and  consequently  greater  irritability, 
which  most  shows  itself  in  the  mental  sphere.  The  whole  state  is 
summed  up  in  the  classical  term  "  irritable  weakness.'' 

Etiologfy. — Neurasthenia  seldom  occurs  before  twenty  years  of  age 
or  after  fifty.  It  is  essentially  a  disorder  of  the  energetic,  productive, 
troubled  period  of  life.  Both  nexes  suffer,  and  perhaps  in  equal 
proportion,  but  in  females  a  more  common  association  with  hysteria 
frequently  carries  these  cases  into  that  list.  Cleghom,^  basing  his  con- 
clusions on  statistics  embracing  6000  cases,  finds  neurasthenia  much  more 
frequent  in  men  than  in  women,  and  two-thirds  develop  between  the  ages  of 
twenty  and  forty.  Indoor  occupations  bulk  heavily  in  the  list.  In  this 
country  the  high  altitudes  of  the  western  plateaus  and  the  extremes  of 
climatic  conditions  in  the  northern,  and  particularly  the  northwestern, 
States  apparently  account  for  the  greater  frequency  of  neurasthenia  in 
these  localities  than  on  the  seaboard  and  in  the  southern  States.  The 
persistent  winds  of  the  prairie  States  seem  also  to  be  active  in  the  causation 
of  neurasthenia.  All  rax:es  present  the  disorder.  Hebrews  and  Slavs  are 
said  to  be  very  subject  to  it,  and  Scandinavians,  at  least  in  this  country ,  fur- 
nish a  large  contingent.  A  neuropathic  heredity  is  less  common  than  in 
hysteria  or  ei)ilepsy,  but  neurasthenics  are  very  commonly  found  at  the 
head  of  a  neuropathic  strain.  Debilitating  conditions  in  the  antecedents  of 
neurasthenics  are  very  common.  Gout,  rheumatism,  tuberculosis,  sy- 
philis, excesses,  dissipation,  mahiria,  and  all  the  cachexias  in  parents  are 
likely  to  discount  the  stamina  of  offspring  and  favor  the  early  limitation  of 
endurance  and  vigor  demonstrated  in  neurasthenia.  A  defective  educa- 
tion that  omits  discipline  and  the  cultivation  of  self-control,  poorly  fitting 
the  chiki  for  the  rude  shocks  of  later  life,  may  be  a  predisposing  cause. 
Educational  methods  that  overtrain  and  overstrain  may  directly  induce 
the  neurosis.  Occupations  of  all  varieties  furnish  neurasthenics.  It  is 
only  requisite  that  the  element  of  overwork  come  in,  whether  the  labor  be 
mental  or  physical.  Overwork,  moreover,  is  a  variable  quantity,  relative 
to  the  forces  and  endowments  of  the  individual. 

1  **Med.  Kec,"  April  27,  1907. 


NEUBASTHENIA. 


569 


Among  the  inetfinf/  aiuses  omncork  is  the  most  coramoii,  and  asso- 
ciated \Yith  it  we  lisiuilly  eiier>unter  muridtf,  worry^  or  exriiemeni,  which 
depress  the  |>aticnt's  lorees,  often  at  tlie  same  time  imix^lling  him  to 
greater  efforts.  The  business  man,  anxious  iur  hi^  ventures,  works 
doubly  Itanl  t-o  secure  sueeess,  Tlie  sh^'pless  mother,  worn  with  care 
and  nursing,  does  double  and  treble  duty,  and  tinally  **g4X\s  to  pieees'* 
when  the  strain  is  o%^er.  The  overtrainoil  athlete  gi>es  **  stale." 
Kr<}emfj^^  by  their delnlitating  eifeets,  nre  frequent  srmrees  of  neumstlieuia. 
Alcohol,  tolmeeo,  venery,  masturl>atif)n,  eitlier  tis  onanism  or  withdrawal, 
unnatural  stimulation  of  sexual  res[X)nse>,  and,  very  rarely,  s(  xual  eon- 
tinenee  may  result  in  the  ^^^enei-al  depression  we  <jall  neurastlienia. 
TVamna^  both  physical  and  mental,  may  induce  neurasthenia,  and  is 
likely  to  do  so  in  proportion  as  the  psychic  shock  is  well  deveIope<l. 
Railway  aeeidents  may  breed  neurastheuia  in  those  who  do  not  receive 
a  scratclu  The  fright  is  often  wiu-se  than  tlio  blnw.  Together  they 
may  cause  a  double  injury.  A  muscular  strain  from  overexertion,  as 
in  lifting,  may  start  neurasthenia,  particularly  if  the  imck  be  hurt  and 
there  is  suggestion  or  fear  of  serious  harm  liaving  be<m  done.  The  more 
neumsthenia  is  studied,  the  more  pruminent  will  its  mental  side  beeome. 
Exhausting  iilnej^,  either  from  acute  or  clu**)nic  iliseasc,  may  cause 
neurasthenia.  Various  toxic  ^slatej^^  such  as  litheinia  and  syphilis,  are 
prone  to  priHluce  it.  It  is  usually  difficult,  and  often  imp<:>ssible,  to 
determine  tlie  exact  cause  of  neurasthenia  in  a  given  case.  Onlinarilyj 
there  are  a  number  of  both  predispt»sing  and  exciting  causes.  In  a 
large  nmnijer  of  instances  neurasthenia  is  seeomhiri/  to  atid  mpnplornatic 
of  organic  conditions,  such  as  phthisis,  B right's  disease,  diabetes,  gout, 
rheumatism,  uremic  and  toxic  states  general ly. 

Pathology.— Alth<jugh  we  know  no  pathological  anatomy  of  the 
disorder,  its  manifestations  arc  those  best  explained  Uy  a  diminislicd 
dynamic  energy  and  lessene<l  re<"U|M'rjitive  j>o\v^er  in  the  cercbn>spinal 
axis,  and  especially  in  it.s  cellular  elements.  This  may  be  a  nutritifmal 
defect.  The  very  constant  factor  of  persistent  overwork,  overstmin, 
ami  overfatigue  in  the  cjxusation  of  neunistlicnia,  coupled  with  H<Klge*s 
findings  in  the  motor  cells  alter  an  ex|K'ndittvrc  of  energy,  leads  to 
the  opinion  that  we  Imve  to  do  with  a  fatigue  neurosis,  general  in 
distribution  and  co!n|>aratively  sliglit  in  degree.  With  this  view  in 
mind,  we  will  be  the  iM/tlcr  able  to  undefHtainl  the  symptomatology  and 
the  rccjuiivnHJots  tor  treatment. 

Symptoms.^^The  symptums  of  neurasthenia  are  extremely  numer- 
ous. Some  of  these  are  emejitiul^  most  are  adrefitlttous.  Cliarcot  con- 
sidered heaihuitc,  hackiK^he^  gadro-htfrj<thial  ahmifj  ncnrmiuLHeuhr  wntk- 
nem^  cerebral  dcprrHmm ,  mentaf  if-nkibiiiftf^  anil  inmimtia  as  the  funda- 
mental symptoms  of  the  ilisordt^r, — the  true  stigmata  of  the  neurosis. 
Secondarily  and  inconstantly  arise  a  host  of  comi>laints  that  are  of  less 
im|X)rtance  and  significance.  It  will  be  necessary  to  take  up  the  symp- 
toms seriatim.  It  may  be  said  of  tliem  all  that  they  indicate  a  deficiency 
of  function,  never  an  aljsolute  want  of  it.  The  reduction  is  one  of 
quantity  rather  than  of  quality,  but  is  never  absolute  in  degree. 

Motor  Disorders.^ A  constant  cnindition  in  neurasthenia  is  mmailar 
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weakness.  The  patients  complain  that  muscular  efforts  are  promptly 
fatiguing.  They  can  only  walk  a  few  squares,  standing  a  long  time  is 
exhausting,  and  exercise  or  use  of  the  back  and  upper  extremities  pros- 
trates them.  They  often  show  a  remarkable  diminution  of  strength  as 
registered  on  the  hand-dynamometer  or  in  lifting,  but  occasionally  a 
patient  can  put  forth  one  or  two  fairly  forcible  efforts,  and  then  the 
strength  quickly  subsides.  Sustained  effort  is  im|)ossible.  As  another 
manifestation  of  the  generalized  myasthenia,  tremor  is  frequently  observed, 
and  can  usually  be  provoked  by  comparatively  slight  muscular  efforts. 
I^marcq^  found  it  in  eighty-five  {Kjr  cent  of  neurasthenics.  Many 
patients  complain  of  their  trembling  knees  and  shaking  hands,  or  the 
tremor  may  apjH^ar  in  the  handwriting,  especially  toward  the  end  of  a 
long  letter,  where  the  firmness  of  the  strokes  is  also  likely  to  be  reduced. 
Tremor  in  the  lips  and  face  is  sometimes  notiexKl.  Muscular  twitchings 
in  the  face  and  extremities  are  not  rare.  The  tendon  reflexes,  ordinarily, 
are  increased.  This  is  customarily  the  case  with  the  knee-jerk.  A 
tendency  to  widely  distributed  responses  is  fre(iuently  present,  so  that  a 
tap  on  the  patellar  tendon  causes  starting  of  both  lower  limbs  or  of  all 
four  extremities,  and  sometimes  gives  rise  to  a  complaint  of  pain  in  the 
back.  If  the  knee-jerk  be  repeate<lly  produced,  the  intensified  re- 
sponse first  elicitcKl  may  gradually  subside  and  even  disappear,  giving 
another  evidence  of  the  early  fatigue  of  the  nervous  apparatus.  In 
some  instances  a  tap  on  muscle  or  nerve-triuik  will  call  forth  a  similar 
response.  Ankle-clonus  is  sometimes  present,  but  is  spurious  in  char- 
acter, and  only  a  few  vibrations  of  the  f(K)t  can  be  elicited.  Repetitions 
of  the  test  may  fiiil  to  produce  it.  Paralysis  or  abolished  knee-jerks 
are  not  found  in  neurasthenia  unless  due  to  other  coincidental  disease. 

Sensory  DisturbanceB. — Neurasthenia  never  causes  anesOiesia. 
When  this  is  present  we  have  a  condition  of  actual  deficit,  to  which  limit 
neurasthenia  do<»s  not  go.  The  vague  subjective  disturbances  of  sensa- 
tion, on  the  other  hand,  are  limitless.  Among  them  a  feeling  oi  general 
tiredness  and  fatlgiie  is  almost  constant,  and  the  recumbent  posture 
tends  to  become  habitual. 

Headojche  is  one  of  the  most  common  symptoms ;  it  is  practically 
never  wanting  and  often  is  described  in  striking  terms.  In  some 
instances  it  is  slight  and  constant,  more  often  it  is  produced  by  any 
muscular  or  mental  effort,  and  occasioned  by  any  disturbing  emotion. 
Usually  it  is  occipital,  "  at  the  base  of  the  bniin,"  as  these  imtients  are 
fond  of  saying;  but  it  may  be  frontal,  temporal,  or  vertical.  One 
describes  a  sensation  as  if  the  head  were  splitting  or  the  skull  lifting ; 
another  has  a  terrible  weight  or  a  severe  constriction  about  the 
head.  This  lead-cap  headache  is  very  common.  Heaviness,  throbbing, 
buzzing,  a  sensation  of  wind  blowing  or  of  water  running  under  the  scalp, 
and  many  others  are  jKThaps  indicative  of  the  vasomotor  disturbances 
within  the  skull.  Bcwkache  is  equally  common  with  headache.  It  is 
probably  a  fatigue  symptom  for  the  most  part,  though  sometimes 
referable  to  gastro-intestinal  disturbances.  The  small  of  the  back  is  its 
usual  seat,  whence  it  streaks  up  l)etween  the  shoulders  or  through  the 
»  **ltevue  Neurol.,'*  August  15,  1896. 
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loins  and  down  the  limbs.  Very  commonly  it  is  associated  with  a 
"  drawing  "  sensation  at  the  back  of  the  neck,  and  the  occipital  pain  is 
then  usually  complained  of.  By  lying  down  or  by  padding  a  chair 
with  pillows,  some  relief  is  obtained.  The  advanced  case  customarily 
assumes  one  of  these  expedients.  In  milder  cases  the  backache  is 
occasioned  by  any  effort  or  disturbing  circumstances  and  subsides  upon 
rest 

Tenderness  is  usually  found  over  the  spine  and  is  rather  superficial 
in  character,  but  occasionally  is  intensified  by  deep  pressure.  Rarely 
the  spine  is  tender  its  entire  length ;  usually  only  small  sensitive  spots 
are  present.  The  upper  cervi^  spine  near  the  occiput,  over  the 
vertebra  prominens,  opposite  the  lower  angle  of  the  scapula,  at  the  waist- 
line, at  the  top  of  the  sacrum,  and  over  the  coccyx  are  the  favorite 
locations.  Sometimes  the  tenderness  is  difiiise  and  the  skin  over  the 
entire  dorsum  is  painfully  over-sensitive.  Sometimes  this  sensitiveness 
prevents  the  dorsal  decubitus  or  interferes  with  sitting  up.  It  is  likely 
to  be  aggravated  by  anything  which  disturbs  the  patient  or  increases 
the  other  symptoms.  Sensitiveness  on  the  head,  limbs,  or  other  por- 
tions of  the  trunk  is  not  rare,  and  is  usually  associated  with  spontaneous 
pain  in  the  same  location.  The  outlines  of  these  sensitive  areas  are 
never  sharply  defined,  and  they  may  shift  position  or  vary  in  intensity 
within  a  few  hours  or  days,  but  sometimes  remain  practically  stationary 
for  months. 

All  manner  of  vague  sensations  of  heat,  cold,  prickling,  tightness, 
numbness,  stiffness,  weakness,  fatigue,  soreness,  pain,  pressure,  etc., 
referred  to  this  or  that  part  of  the  body  or  limbs  are  constantly  encoun- 
tered. In  addition  there  are  a  host  of  abnormal  feelings  referred  to  the 
thoracic,  abdominal,  pelvic,  and  generative  organs. 

Visual  Disturbances. — ^The  neurasthenic  commonly  complains  that 
reading  has  grown  difficult  because  it  causes  headache  and  vague 
distress,  and  states  that  the  letters  blur  or  run  together  after  a  few 
minutes.  In  other  instances  they  can  not  maintain  attention.  Careful 
examination  will  usually  demonstrate  that  the  accommodcdive  apparatus 
and  the  retinal  sensitiveness  are  promptly  fatigued.  One  is  a  motor  loss,  the 
other  a  sensory  deficiency.  The  first  is  shown  by  the  rapidly  diminish- 
ing ability  to  clearly  make  out  the  test-type ;  the  second,  by  the  quickly 
narrowing  visual  field,  due  to  impaired  sensitiveness  in  the  retinal 
periphery.  Both  may  be  regained  after  a  slight  rest.  A  high  and 
oscillating  degree  of  muscular  asthenopia  is  usually  due  to  neurasthenia, 
and  commonly  subsides  as  the  nervous  state  improves.  Deficiency  of 
the  interni  is  the  usual  finding. 

Photophobia  may  be  encountered  of  sufficient  intensity  to  keep 
patients  in  dark  rooms  or  wearing  colored  glasses.  In  lessened  degree 
retinal  hyperesthesia  is  not  uncommon,  and  is  similar  to  the  cutaneous 
sensitiveness.  Misty  obscurities  and  a  veiling  of  vision  are  sometimes 
described,  or  everything  looks  strange  and  unreal.  The  pupiis  are 
usually  very  mobile,  contracting  and  expanding  excessively,  sometimes 
sluggishly,  sometimes  very  actively  and  even  independently  of  light  or 
accommodative  efforts.     Inequalities,  both  transient  and  persistent  for 
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days,  are  rarely  encountered.  Pennanent  inequality  is  due  to  organic 
disease. 

Disorders  of  Hearing,  Smell,  and  Ta43te. — Hearing  is  apparently 
frequently  disordered.  Thus,  patients  start  at  the  slightest  sound,  and 
often  tie  up  the  door-bell  and  seek  seclusion  to  avoid  all  such  irritation. 
This  is  as  much  mental  as  aural,  perhaps,  but  tinnitus  in  various  forms 
and  throbbings  in  the  ears  are  due  to  the  irritable  weakness  that  spares 
no  nerve.  Complaints  of  peculiar  or  bad  smells  and  tastes  have  a 
similar  significance. 

Qa^stro-intestinal  Disorders. — Nervous  indigestion  is  one  of  the 
commonest  features  of  neurasthenia.  The  appetite  is  often  capricious, 
and  may  be  excessive  or  greatly  diminished.  The  mere  thought  of 
food  may  be  repugnant.  In  milder  cases  there  are  complaints  of  the 
food  lying  heavy  or  of  gaseous  eructations,  which  may  or  may  not  be 
attended  by  heart-bum.  The  gaseous  gastric  distention  may  suggest 
dilatation,  and  often  provokes  cardiac  palpitation  and  precordial  and 
epigastric  distress.  In  more  aggravated  cases  dilatation  actually  occurs, 
and  hydrochloric  acid  may  disappear  from  the  gastric  secretion.  Di- 
gestion is  retarded  and  deficient,  but  the  tongue  may  remain  clean  and 
nutrition  still  be  inadequate  to  maintain  the  l)ody- weight.  The  small  in- 
testine is  usually  affected  in  the  same  atonic  fashion,  causing  constipation. 
In  the  severe  cases  of  neurasthenia  all  these  conditions  are  aggravated. 
The  eructations  of  gas  become  frequent,  noisy,  and  distressing  ;  meteor- 
ismus,  colicky  pains,  alternating  constipation  and  mucous  diarrhea,  intes- 
tinal fermentation,  and  the  passage  of  undigested  food  mark  the  atonic 
and  irritable  state  of  the  gastro-intestinal  tract.  Cases  present  great 
variations,  and  the  same  case  is  rarely  consistent  in  regard  to  these 
features. 

Circiilatory  Disorders. — Cardiac  palpitation  due  to  digestive  dis- 
turbance is  one  of  the  common  symptoms  in  neurasthenia,  but  may 
result  from  other  causes,  as  muscular  or  mental  efforts,  sudden  starts  or 
embarrassments  of  any  sort.  In  some  instances  it  reaches  a  high  degree 
and  is  attended  by  precordial  pain,  a  tumultuous  heart's  action,  throb- 
bing arteries,  and  generalized  distress.  In  other  cases  it  may  occasion 
a  pseudo-angina  pectoris  that  mimics  a  stenocardial  attack  very  closely. 
A  small,  rapid  pulse  of  about  90  a  minute  is  commonly  present  in  neu- 
rasthenia, and  in  attacks  of  palpitation  it  may  reach  140  or  160.  The 
rate  is  promptly  increase<l  in  all  cases  by  any  distressing,  exacting,  or 
disturbing  cause.  Hemic  murmurs  are  not  rare  in  advanced  cases, 
when  the  general  nutrition  lius  been  reduced.  The  feebleness  of  the  dr- 
culation  is  shown  by  the  cold  extremities  commonly  encountered.  Vaso- 
motor  storms  in  neurasthenia  are  the  rule.  Localized  or  general  flush- 
ings, sweats,  and  aortic  throbbing  may  greatly  annoy  the  patients. 

Secretory  Disorders. — The  urine  is  ordinarily  scant  and  high- 
colored.  Neurasthenics  drink  little  water,  and  the  irritating  urine  may 
cause  much  vesical  uneasiness  and  frequent  micturition.  There  is  com- 
monly an  increase  of  uric  acid  and  urates,  or  a  great  abundance  of 
phosphates  and  oxalates  may  be  noted,  and  the  urine  may  be  neutral  or 
« alkaline  in  reaction.     All  fluid  secretions,  as  the  perspiration^  saliva, 
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gastric,  intestiiialp  and  s>Tio\'ial  fluids  may  lie  deficient.  In  other  iii- 
stiinees  they  are  iiK^reased,  or  increase  and  deficiency  may  alternate. 
Some  patients  comphiin  that  the  slightest  eftbrt  or  emljarnissmciit  causes 
them  to  ^weat  |iroftisely»  usually  about  the  head  and  neck.  The  cold, 
clammy  hand  of  nen nist her j in  is  rarely  wanting. 

Genital  Disorders, — The  avi^ruge  male  ueumstlienie  complains  of 
les»efietl  sexiutl  poioer.  If  unmarried,  nocturnal  cmirisiijns;  frighten  him, 
and  he  is  convinced  that  he  Iuls  .spermatorrhea  by  the  cloudiness  of  his 
urine.  It^  pi-rehance,  there  has  been  an  autccc<lcnt  hal)it  of  masturba- 
tion, every  sym[>tyin  is  warpi-*!  by  liim  into  rehitifui  with  tlie  suppi^sed 
impotence,  and  lie  develops  into  a  contirmiHl  nrxual  neurasthenic  with- 
out erections  and  witli  vague  piiresthetie  si'ns;itionH  or  actual  tenderness 
and  fjains  in  the  genitals  that  elaiui  his  undivided,  brorwling  attention. 
If  raurriL-^b  premature  ej:ieulatious  and  tfvss  nf  sexual  a]i|_K'tite  in  milder 
cases  are  tnllowed  by  actual  iuaiiility  in  tlie  severer  forms,  and  snme 
sensory  hyj>eresthcsia  or  lessened  sensitiveness  of  the  imrls  may  be  fonutL 

In  wouien  analogous  symptoms  are  encountered,  but  much  less 
freqiientlv.  Some  are  troulded  by  nocturnal  orgasms  aecompanying 
dreams  tVom  whieh  they  awake  nervous,  depressed,  and  exliansted.  In 
married  women  sexual  appetite  may  at  first  be  somewhat  increased,  but 
quickly  diminishes  and  commonly  disapfx'ars,  not  seldom  being  folhnve^l 
by  an  actual  distiiste  or  even  4lisgusL  Pelvic  pains  au<l  genital  insen- 
sitiveness,  or  hyperesthesia,  are  often  added,  and  further  serve  to  inhibit 
intercourse. 

Meotal  Disturbances* — The  psyeliic  side  of  neurastlienia  is  au 
interesting  and  imp<ulant  feature  of  the  neurosis.  All  the  mental  mani- 
festiitions  of  the  neuraslheuic  have  in  common  tlic  sanu'  elements  which 
dominate  the  physical  teatures^Tiamely,  weaknc^ss  au^I  irritability.  The 
OLipaeitif  for  maitat  trork  /x  tthrithfr*!,  just  as  the  muscular  power  is 
reduced.  Protracted  mental  efforts  Itecome  irksi^me  or  imp*>ssiljh\  and 
in  many  instanws  attempts  to  read  or  thiidv  or  converse  fi>r  a  few 
minutes  produec  so  nmeh  fatigue  antl  diseonifort  that  t'liey  must  l>e 
discontinued.  This  ntfnffff  fiMfhettitf  idso  shows  itself  in  tlu^  reduetion  of 
the  mentiil  eoncentration  necessary  foi'  fixing  and  maintaining  attention. 
Neurasthenics  can  not  keep  their  minds  on  the  printed  \nige  nor  follow 
a  line  of  thought  for  any  great  length  of  time.  They  are  inattentive  to 
deliiils,  ami  *"onscqucntly  do  not  clearly  apperceive  them.  Hence  arises 
the  ahnost  eoristant  c(*rn plaint  of  a  Ios^k  of  memorii.  Active  sjfonltinfou^i 
menkilum,  whicli  is  dependent  ujwn  mental  strengtli,  is  also  reduced. 
Ideas  do  not  occur  to  such  patients  with  tlieir  usual  vigor  and  rapidity, 
and  they  iiften  assert  that  they  *^an  not  think.  Their  vourage  naturally 
subsides  with  their  strengtli.  Attracted  by  the  canliac  jwilpitation  or 
their  sexual  ineajmcity  or  their  mental  debility,  or  l»y  atiy  otlier  ueui'as- 
theiiic  index,  they  become  Intronpetilve^  and,  niisconstruing  their  symp- 
t/ims,  develop  a  lot  of  nosophobmj^.  As  the  suggestions  anil  reminders 
of  these  fears  are  constantly  present,  the  neurasthenic  becomes  saturated 
with  them,  thus  still  further  reducing  tln^  power  of  attention  and  mem- 
ory. They  f>ecome  morbidly  self-watcliful  and  tend  to  hvpochondriacal 
ilepr^mifm.    In  some  instances  these  morliid  frars  pass  into  ins:ine  delu- 
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sions  and  obsessions,  and  are  then  beyond  the  boundaries  of  neuras- 
thenia, but  the  dividing  line  is  decidedly  indefinite.  Indeed,  many 
psychoses  begin  as  a  neurasthenia  and  even  general  paresis  may  show  a 
neurasthenic  prodromal  period. 

Fear,  arising  easily  from  a  consciousness  of  weakness  and  a  loss  of 
courage,  often  becomes  associated  with  external  conditions  and  sugges- 
tions. An  attack  of  palpitation  in  a  crowdtnl  place  may  induce  a 
condition  of  fear  or  apprehension  constantly  associated  with  like  con- 
ditions. Some  fear  to  be  alone,  others  to  be  in  open  or  in  narrow 
or  in  hi^h  places.  Some  fear  darkness,  some  storms,  some  lightning, 
some  special  localities,  some  contamination  by  dirt  or  infection  by 
disense.  The  neurasthenic  always  recognizes  the  baselessness  of  such 
fears,  though  he  may  not  be  able  to  dispel  them ;  the  insane  hypo- 
chondriac accepts  them  as  actual  necessary  facts,  and  can  not  be  per- 
suaded to  the  contrary. 

Fre(|uently  the  neurasthenic  recognizes  a  diminished  affection  for  his 
family  or  others,  and  sometimes  is  greatly  troubled  by  it  He  is 
irritable,  jx^evish,  fault-finding,  and  resentful.  The  business  man  dreads 
his  daily  tasks  and  dislikes  to  meet  new  customers  or  even  old  friends. 
The  enwtiom  are  less  stable,  and  there  is  ever  a  tendency  to  weakness  and 
depression.  Such  patients  are  lacrymose  on  slight  occasion  or  break 
down  in  telling  of  themselves  or  in  contemplating  their  darkened  future. 

Sleep  is  commonly  faulty  from  the  first.  Neurasthenics  habitually 
present  iyi^oniniu.  In  some  instances  there  is  a  difficulty  in  getting  to 
sleep  or  the  sleep  is  constantly  disturbed.  Exceptionally  the  sleep  is 
sound  and  prolonged,  but  the  j>atient  awakes  nnrefreshexl  and  usually 
more  depressed  and  prostrate  than  upon  retiring.  Ordinarily,  the  sleep 
is  disturbed  by  troubled  dreams,  which  often  are  of  a  dreadful  or  night- 
marish character.  In  shock  or  traumatic  cases  the  accident  episode 
may  be  repeated  in  the  dreams  night  aftiT  night  or  several  times  the 
same  night.  Charcot  laid  especial  stress  ujwn  such  fornuilated  dreaming 
in  neurasthenia. 

The  General  State. — In  neunisthenia  of  long  standing  the  general 
nutrition  is  commonly  defective,  and  high  degrees  of  anemia  and  ema- 
ciation may  be  encountered.  Neurasthenia  of  a  moderate  grade  of 
severity,  but  sufficnent  to  disable  the  patient  for  ordinary  pursuits,  is 
consistent  with  fair  nutrition,  and  some  of  the  most  inveterate  cases 
may  become  quite  fat.  Emaciation,  on  the  one  hand,  is  not  a  hopeless 
indication,  nor,  on  the  other  hand,  does  plumpness  indicate  an  easily 
manageable  case. 

Forms. — In  view  of  the  multiplicity  of  symptoms  in  neurasthenia 
and  their  lack  of  uniformity  in  various  patients,  it  is  not  surprising  that 
numerous  forms  have  been  described.  The  terms  cerebral,  spina/,  and 
sexual  neurasthenia  have  been  used  to  designate  cjuses  in  which  symp- 
toms referable  respectively  to  the  head,  back,  and  genitals  liave  pre- 
ponderated, but  it  is  best  to  look  upon  neurasthenia  as  one  and  indivisible. 
Adventitious  or  exaggerated  symptoms  may  variously  tone  the  clinical 
picture  in  different  cases,  but  neurasthenia  remains  a  generalized  disorder 
of  the  entire  nerve-apjMiratus.     In  the  foregoing  description  of  neuras- 
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thenia  the  simple  variety  has  been  constantly  in  view.  We  are  always 
to  have  in  mind  that  neurasthenia  may  be  symptomatic  of  some  organic 
process  of  which  it  is  a  seccwdary  expression.  Thus,  it  may  follow 
all  forms  of  extraordinary  illness  or  injury,  spring  from  the  various 
cachexias,  and  succeed  all  toxic  and  infectious  processes.  All  such  condi- 
tions must  be  eliminated  before  we  may  call  a  case  one  of  simple  or  essen- 
tial  neurasthenia.  Again,  neurasthenia  is  frequently  encountered  in  asso- 
aation  with  other  neuroses.  This  is  particularly  true  of  hysteria,  and 
it  is  sometimes  impossible  to  say  where  the  neurasthenia  ceases  and  the 
hysteria  begins.  For  such  cases  the  term  hysteroiieurasthenia  has  been 
employed. 

Course. — Xeurasthenia  is  essentially  a  dironic  malady.  Ordinarily, 
its  onset  is  insidious,  and  it  is  only  after  weeks  and  months  of  growing 
incompetency  and  laborious  efforts  to  carry  on  the  usual  duties  that  the 
patient  recognizes  something  wrong  and  seeks  medical  advice.  In  the 
traumatic  form  of  neurasthenia  the  neurosis  may  be  quickly  established, 
but  it  is  not  uncommon  for  the  patient  to  go  about  as  usual  for  several 
days  or  weeks  after  the  accident  or  injury,  and  gradually  develop  the 
nervousness,  weakness,  and  prostration.  Once  established,  neurasthenia 
tends  to  persist  indefinitely,  and  only  some  radical  change  in  the  mode 
of  life,  serving  to  relieve  the  patient  of  worrj*^  and  work,  is  likely  to  favor- 
ably modify  the  condition.  Frequently  remissions  are  presented,  but 
the  patient  relapses  under  any  unusual  demands,  and  slowly  or  partially 
r^ains  the  former  status.  Even  after  long  periods  of  improvement 
there  is  a  tendency  to  ready  recurrence  under  the  influence  of  any  excit- 
ing cause. 

Diagpaosis. — ^The  diagnosis  of  neurasthenia  is  usually  easy.  The 
combination  of  mental  and  physical  weakness  and  irritability  with 
gastro-intestinal  atony,  backache,  headache,  insomnia,  and  rapidly  ex- 
hausted retinal  sensitiveness,  justifies  the  diagnosis.  The  difficult)'  mainly 
lies  in  overlooking  some  basic  organic  disease.  One  should  never  be 
content  with  a  diagnosis  of  neurasthenia  until  he  can  thoroughly  satisfy 
himself  that  he  is  not  confronting  a  symptomatic  form  of  the  neurosis. 
Hystena  may  be  associated  with  neurasthenia,  but  has  its  own  stigmata. 
It  is  to  be  kept  in  mind  that  disturbances  of  function  in  neurasthenia 
are  those  of  irritable  weakness  and  not  of  actual  loss.  Anesthesias,  pal- 
sies, convulsions,  complete  loss  of  self-control,  actual  amnesias,  are  not 
the  property  of  neurasthenia,  but  are  the  ear-marks  of  hysteria.  True 
hypochondria-^s  is  a  variety  of  melancholia  with  actual  insane  delusions 
r^arding  bodily  states.  In  neurasthenia  the  phobias  are  under  at  least 
partial  control,  and  sometimes  can  be  completely  relieved  by  a  reasonable 
statement  of  the  facts.  As  before  stated,  all  the  changes  of  function  in 
neurasthenia  are  in  the  nature  of  quantitative  reduction. 

Prognosis. — The  outlook  in  neurasthenia  is  commonly  good  if  the 
proper  treatment  can  be  instituted  and  maintained.  It  is  often  very  diffi- 
cult to  secure  the  cooperation  of  the  patient,  or  his  circunistimees  may 
be  such  as  to  preclude  the  protracted  rest  and  change  usually  required 
to  restore  him.  In  that  event  he  worries  along  as  best  he  can,  possibly 
picking  up  some  dnig  or  stimulant  habit,  and  may  recover  after  many 
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months,  but  is  more  likely  to  break  down  completely  and  become  a 
confirmed  nervous  invalid.  If  of  a  psychopathic  stock,  some  pronounced 
mental  change  may  appear.  Cases  occurring  before  twenty  years  of  age 
are  likely  to  yield  readily  and  to  relapse  frequently.  Such  early  demon- 
stration of  insufficient  stamina  naturally  indicates  an  unstable  organi- 
zation. After  forty  the  prognosis  is  also  less  hopeful,  as  the  neuras- 
thenic exhaustion  occurs  in  tissues  that  have  largely  lost  their  resiliency 
and  recuperative  powers.  Aft;er  this  age  full  vigor  is  practically  never 
regained  if  the  neurasthenic  state  has  been  severe.  A  neuropathic  or 
psychopathic  heredity  or  evidence  of  degeneracy  in  the  patient  reduces 
the  chances  for  a  full  and  permanent  recovery.  The  bodily  condition  is 
of  less  significance  if  organic  disease  is  absent  Cases  of  extreme  emacia- 
tion often  resi)ond  admirably  to  treatment,  while  some  of  the  cases 
without  marked  disturbance  of  bodily  function  are  inveterate. 

Treatment. — The  keynote  of  treatment  in  neurasthenia  is  red. 
Depending  upon  the  severity  of  the  case,  upon  the  temperamental  char- 
acteristics of  the  patient,  and  upon  the  sex,  this  rest  may  be  partial  or 
as  complete  as  we  can  jwssibly  make  it.  In  the  milder  cases,  especially 
those  occurring  from  overwork  in  sedentary  pursuits,  in  patients  between 
the  ages  of  twenty  and  forty,  and  when  the  patient's  make-up  is  based 
upon  a  good  heredity,  the  full  Wier  Mitchell  rest  treatment  is  commonly 
not  required.  It  may  only  be  necessary  to  have  the  patients  spend  four 
or  six  additional  hours  in  bed  daily.  This  can  be  secured  by  having 
them  retire  shortly  after  the  evening  meal,  and  not  rise  until  late  in 
the  morning.  A  hot  bath  of  five  minutes'  duration  and  a  ^lass  of 
hot  milk  or  a  glass  of  beer  on  retiring  for  the  night  encourage  sleep. 
A  cold  douche  or  cold  8iK)nge,  to  the  full  length  of  the  spine  on  rising, 
gives  a  vigorous  morning  start.  In  addition,  an  hour's  rest  in  the 
recumbent  jwsture  in  the  middle  of  the  day  should  be  enjoined. 
The  amount  of  work  must  be  redticed.  It  is  rare  that  this  can  not  be 
done  even  in  the  most  responsible  positions.  It  should  be  needless  to  say 
that  the  condition  of  organic  adixnty^  if  deranged,  must  be  put  to  rights. 
Constipation,  a  sluggish  skin,  or  inactive  kidneys,  if  uncontrolled,  will 
defeat  the  best  general  management.  I^arge  quantities  of  drinking 
water  usually  aid  in  several  ways,  and,  as  a  rule,  neurasthenics  shun 
water.  If  these  regulations  can  be  instituted  during  a  vacatioriy  espe- 
cially one  spent  among  new  scenery  an  additional  advantage  is  gained. 

In  the  severer  male  cases  an  absolute  separation  from  business  and 
family  is  usually  required,  and  a  long  sea  voyage  with  a  pleasant  com- 
panion oft;en  works  wonders.  As  a  rule,  the  more  outdoor  air  and 
recreation  that  does  not  entail  effort,  the  better,  but  to  put  a  neurasthenic 
on  a  bicycle  or  on  long  walks  adds  fuel  to  the  flames.  A  carefully 
selected,  nourishing ^  fattening ,  unstimulutitxg  diet  is  of  considerable  im- 
portance. If  the  scales  show  a  gain  of  a  few  pounds,  success  is  assured. 
Men,  unless  practically  bedridden,  do  not  respond  favorably  to  the 
Mitchell  rest-treatment.  The  enforced  idleness  and  confinement  to 
bed  is  rarely  tolerated  by  them  if  they  can  possibly  be  about 

In  the  severe  female  casesy  and  sometimes  in  young  males  or  com- 
pletely prostrated  men,  we  must  liave  recourse  to  the  full  rest  plan  laid 
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down  by  Mitchell.  The  details  of  this  are  furnished  in  all  modem 
works  on  therapeutics  and  need  not  be  n^poatod  here.  By  this  plan  eu>- 
pendUure  of  energy  is  reduced  to  a  miuiuium,  Mrength  is  eonsei^ved  mid 
increased  by  the  massage  and  electricity,  and  fiesh  is  rapidly  vuide  by 
the  constant  feeding.  There  are  several  essentials  in  carrj'ing  out  this 
procedure,  and  their  neglect  means  failure.  The  first  is  imlaiion  fnm\ 
relatives  and  friends,  and  the  establishment  of  an  entirt»ly  new  and  hope- 
Jul  cUmosphere.  In  some  instances  the  slightest  infraction  of  this  rule 
causes  immediate  relapse.  Equally  important  is  it  to  have  an  experi- 
enced and  tactful  nurse. 

Any  amount  of  general  hospital  training  does  not  make  a  good  nurse 
for  this  class  of  patients  or  furnish  the  endless  tact  and  self-repression 
needed  to  manage  them.  It  is  difficult  to  induce  nurses,  awustomed  to 
grave  operative  cases  and  severe  physical  illness,  to  appreciate  that  the 
endless  complaints  and  fault-findings  of  neurasthenic  patients  are  symp- 
tomatic of  their  state  and  not  merely  petulant  crankinc*ss.  It  is  also 
very  important  that  the  treatment  take  place  in  a  suitahle  hx^dtiony  free 
from  disturbing  noises.  The  room  and  immediate  surn>undings  of  the 
patient  must  be  bright  and  cheerful.  If  isolation  with  a  suitaible  nurse, 
preferably  one  able  to  give  massjige,  cjui  be  had,  the  other  details  of 
treatment  are  less  important.  The  absolute  milk  did  does  well  in  some 
cases,  and  is  indispensiible  in  a  few  at  the  In'giiming,  but  if  fcKnl  is 
digested  and  the  bowels  active  it  is  immaterial  what  the  patient  eats  so 
long  as  it  is  nourishing,  abundant,  and  administered  at  frequent  inter- 
vals. Sleep,  usually  disturbed,  under  the  massage  and  forced  feeding 
soon  becomes  sound  and  prolonged.  Hot  milk,  an  alcohol  rub,  or  a 
glass  of  beer  at  bedtime  is  commonly  a  sufficient  hypnotic. 

No  scheme  of  treatment  in  neurasthenia  is  complete  that  ignores  the 
menial  element  of  the  disorder.  These  {)aticnts  are  frequently  impression- 
able, and  particularly  so  as  regards  their  own  health  and  i)ros]>ect8. 
Their  fears  can  not  be  laughed  to  scorn.  They  should  be  carefully  esti- 
mated, fully  explained,  and  then  dismissed.  It  is  not  advisjible  to  allow 
these  patients  to  reiterate  their  complaints  to  the  physician  and  the 
nurse,  and  the  family  must  be  instructed  to  refuse  to  hear  or  dis- 
cuss them  with  the  patient.  Encouraginy  suggestions  and  hopeful  as- 
surances constantly  repeated  have  the  force  of  hypnotic  suggestion,  and  a 
very  real  therapeutic  value.  For  this  reason  the  physician  must  usually 
see  his  patient  frequently.  In  this  way  the  daily  use  of  static  electricity, 
hypodermic  injections  of  strychnin  or  water,  or  any  other  objective  ex- 
cuse, impresses  the  patient  and  permits  and  emphasizes  the  repeated  en- 
couraging suggestions.  With  all  the  physical  measures  is  to  be  continued 
a  re-educational  psychotherapy.  Mental  and  physical  tasks,  activities, 
and  work  must  be  adjusted  to  the  patient's  abilities  and  capacities  and 
this  training  must  go  forward  with  him  for  months  and  sometimes  for 
years. 

Thus  far  nothing  has  l^een  said  about  drugSy  and  there  is  ver>'  little  to 
say.  Iron  and  arsenic  against  the  anemia,  trional  and  hromid  for  the 
insomnia,  laxatives  for  constipation,  may  l)e  given.  Str\'chnin  in  large 
doses,  or    bromids  and  sedatives    in    large  doses,  are    ill-advised    and 
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coraraonly  harmful.  The  indications  are  to  rest  and  to  nourish,  not  to 
stimulate  or  to  depress.  Hydrotherapeutivs,  especially  if  carried  on  at  a 
distance  from  home,  yield  good  results  in  mild  cases.  It  may  be  said 
that  the  treatment  of  neurasthenia  requires  judgment,  tact,  perseverance, 
and  personal  force  of  the  highest  order.  When  the  neurosis  is  secondary 
to  organic  processes,  its  treatment  is  similarly  second  in  order.  Ctimatic 
conditions  embracing  windy  low-lying  stretches,  altitudes  above  3000 
feet,  and  fluctuating  extremes  of  temperature  are  decidedly  disadvan- 
tageous. As  a  rule,  neurasthenics  do  best  at  the  sea-level  and  preferably 
at  the  seaside  in  an  equable  climate. 


CHAPTER  VI. 
PSYCHASTHENIA. 

OccuPYivo  a  middle  ground  between  nervous  diseases  and  out- 
spoken insanity,  sometimes  linking  them  together,  are  a  larger  number  of 
manifestations  of  reduced  mental  control  or  of  limited  mental  weakness, 
to  whicli  the  term  psychasthenia  may  be  well  applied.  Such  patients 
usually  seek  relief  of  the  general  practitioner  or  the  neurologist  and  are 
generally  considered  as  nervous  or  neurasthenic,  hence  the  propriety  of 
discussing  them  here.  While  their  mental  manifestations  are  analogous 
to  those  of  neurasthenia,  hysteria  and  actual  mental  alienation,  in  typical 
cases  and  iniftrge  numbers  they  furnish  a  fairly  definite  syndrome  devoid 
of  the  irritable  weakness  and  ready  fatigue  of  neurasthenia,  the  stigmata 
of  hysteria  and  the  erroneous  ideas  of  insanity.  Naturally  occurring  in 
neurotic  and  degenerate  individuals,  it  would  be  strange  did  they  not  show 
a  mingling  with  or  a  development  into  the  other  psychoneuroses  and 
psychoses.  It  is  even  stranger  that  such  bizarre  mental  activity  as  is 
shown  by  psychasthenics  may  \ye  of  lifelong  duration  without  essential 
variations  and  without  forcing  the  patient  into  the  field  of  insanity. 

Under  the  term  psychasthenia  may  be  grouped  those  conditions  which 
have  been  variously  termed  fixed-ideas,  obsessions,  imi)erative  conceptions, 
impulses,  morbid  scruples,  phobias,  doubts,  agitations,  feelings  of  strange- 
ness, feelings  of  changed  personality,  mental  and  motor  tics,  etc.  In  all 
there  is  a  certain  enfeeblement  of  psychological  functions  of  protracts! 
duration,  and  in  all  a  clear  recognition  by  the  patient  of  the  unreasonable 
nature  of  the  act,  idea,  or  condition,  and  of  defective  self-control. 

The  fixed  ideas,  obsessions  and  phobias  pertain  to  nearly  every  subject 
of  human  feeling  and  activity,  and  are  all  attended  by  a  sense  of  dis- 
satisfaction, but  rarely  by  great  mental  depression.  We  may,  with  Janet,  ^ 
cliissify  the  obsessions  as  those  of  sacrilege;  of  crime;  of  shame  of  self  or 
person;  and  those  of  a  hypochondriacal  sort.  For  the  phobias  the  Greek 
languiigc  has  been  searched  to  find  sufficient  names.  Claustrophobia, 
fear  of  closed  places;  agoraphobia,  fear  of  open  places;  amaxophobia, 
>  "Les  Obsessions,"  Paris,  1903. 
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fear  of  vehicles;  misophobia,  fear  of  dirt ;  and  a  hundred  others  testify  to 
the  range  of  human  feeling  and  the  i^-eaith  of  the  Hellenic  tongue.  In 
many  cases,  however,  the  fear  is  vague  and  indefinable.  Janet  has  lalK>r> 
iously  tabulated  the  phobias  as:  fears  leganiing  tlie  Ixxiy;  fears  of  ol>- 
jects;  fears  of  situations,  physical  and  social;  an<i  fears  of  certain  ideiis. 
Under  these  heads  he  has  listed  over  forty  different  varieties  with  in- 
numerable variations. 

These  mental  symptoms,  while  often  recurring  for  many  years  in  the 
same  patient,  are  not  continuous.  Like  the  motxir  tics  (see  p.  582),  which 
are  merely  the  enactment  of  fixed  ideas,  they  are  intermittent,  but  of 
more  or  less  frequent  occurrence.  Again,  like  the  motor  tics,  these  well 
called  mental  tics  are  prone  to  remain  precisely  the  same  for  a  gi\^n  case, 
or  when  modified  the  change  is  either  an  evolution  along  functional  and 
associated  lines  or  a  reduction  to  a  part  of  the  original  morbid  concept. 
These  fears,  impulses,  etc.,  therefore,  occur  in  attacks,  crises  and  bouts 
with  var>ing  inter\'als  of  comparative  calm. 

The  origin  of  mental  tics  usually  has  relation  to  some  emotional  shock 
or  striking  experience,  but  their  repetition  may  be  determined  by  any 
object,  circumstance,  sound,  smell  or  other  suggestive  factor,  however 
remote.  Finally,  they  may  recur  with  almost  spontaneous  rh^'thm,  like 
the  running  of  a  tune  through  the  head.  A  locality  where  once  a  patient 
has  experienced  the  mental  anguish  of  an  attack  of  claustrophobia  is  in- 
delibly associated  with  that  episode  and  is  usuall\'  shunned  to  prevent  a 
recurrence.  Such  patients  in  a  similar  way  may  continuously  narrow 
their  opportunities  and  shorten  their  radius  of  action  until  they  may  finally 
confine  themselves  to  the  limits  of  the  house  or  even  to  those  of  a  single 
room.  In  the  dread  of  contracting  or  transmitting  a  contagion  some 
refuse  to  shake  hands  and  finally  to  even  touch  articles  or  garments  used 
or  to  be  used  by  others,  and  all  the  time  with  the  ready  expression  that 
they  know  it  is  all  nonsense  but  that  they  cannot  help  it.  In  fear  of  poison 
they  may  prepare  their  own  food  or  only  partake  of  that  first  shared  by 
others.  Those  impelled  to  crime  take  endless  and  often  perfectly  silly 
and  inadequate  but  comforting  precautions  to  prevent  the  act  which  all 
the  time  they  declare  they  contemplate,  yet  feel  they  will  never  accom- 
plish, and  as  a  matter  of  fact  these  morbid  impulses  never  culminate  in  any 
serious  crime.  The  whole  story  is  the  recurrence  of  the  idea.  Patients 
who  are  morbidly  impelled  to  touch  certain  objects,  to  take  steps  in  a 
certain  manner,  to  turn  in  an  exact  fashion,  to  repeat  words  or  lines  when 
reading,  to  retrace  a  certain  number  of  steps,  do  these  things  habitually 
and  are  made  extremely  uncomfortable,  almost  frenzied  in  extreme  cases, 
if  prevented.  If  any  of  their  manoeuvres  are  foregone  they  describe 
feelings  of  unrest,  distress,  vague  apprehension,  and  may  be  made  very 
unhappy  thereby,  but  will  readily  agree  that  there  is  no  sense  in  their  acts, 
fears,  or  worries,  yet  insist  that  they  cannot  control  them.  As  a  matter 
of  common  observation,  however,  they  at  times  can  and  do  control  them- 
selves. In  all  its  phases,  therefore,  this  mental  condition  is  one  of  incom- 
pleteness. There  is  about  it  a  certain  laughable  incongruity  quite  ap- 
parent to  the  patient,  who  may  only  tell  it  of  in  a  joking,  shamefaced 
fashion. 
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In  the  crises  of  obsessional  attacks  the  patient  may  clearly  manifest 
his  perturbation  of  mind  and  its  physical  effect.  Anguish  and  fear  are 
shown  in  the  countenance  and  in  the  attitude  and  actions.  A  dilated 
pupil,  a  pale  face  covered  with  perspiration,  rapid  pulse  and  respiration, 
are  the  physical  concomitants  of  the  mental  agitation,  but  the  patient 
does  not  lose  consciousness,  though  the  mental  storm  seems  irresistible, 
and  he  experiences  a  feeling  of  relief  on  its  termination. 

In  the  etiology  of  psychasthenia  heredity  plays  an  important  part. 
Pitres  and  Regis  in  the  tabulation  of  100  cases  could  find  but  20  in  which 
there  was  no  prenatal  trace  of  nervous  or  mental  instability;  Janet  in  only 
8  out  of  1(X).  The  great  majority  of  psychasthenic  individuals  are  clearly 
marked  by  the  signs  of  degeneracy.  As  to  sex,  females  preponderate  about 
3  to  1 .  While  no  age  is  exempt,  the  most  favorable  period  for  the  develop- 
ment of  psychasthenia  is  between  twenty  and  fifty,  with  the  maximum  at 
about  thirty. 

The  determining  causes  are  almost  innumerable,  but  importance  at- 
taches to  fatigues,  excesses,  traumatisms,  infectious  diseases  and  develop- 
mental and  evolutional  life  periods.  Gastric  and  cardiac  disturbances, 
genital  diseases  and  conditions,  vert igos  and  other  marked  sources  of  self- 
concern  bulk  rather  largely  in  the  list.  Freud  ^  is  disposed  to  regard  the 
sexual  element  as  pre-eminent  if  not  invariably  in  operation  in  the  causa- 
tion of  psychasthenia  as  well  as  in  hysteria.  As  emotional  determinants 
we  may  enumerate  the  influence  of  strong  religious  emotions,  the  ^If- 
questionings  of  adolescence  and  sex  relations,  frights  of  all  kinds,  death 
in  all  forms,  fear  of  all  diseases,  grief,  bereavement  and  deprivations. 
In  a  general  way  emotional  states  long  continued  are  more  potential 
than  emotional  shocks. 

The  course  of  psychasthenia  is  essentially  chronic  and  we  cannot 
with  propriety  place  a  case  in  this  catalogue  that  has  not  persisted  for 
several  months.  The  onset  proves  to  be  insidious  the  more  carefully  we 
analyze  the  mental  features  that  precede  its  symptomatic  appearance; 
in  only  a  very  few  cases  does  it  appear  to  come  suddenly  in  the  immediate 
wake  of  an  emotional  shock,  and  even  here  predisposing  features  are 
commonly  well  marked.  A  period  of  self-questioning,  of  mental  rumina- 
tion, of  premeditation  is  commonly  crystallized  into  the  particular  ob- 
session that  thereafter  has  a  partial  and  sometimes  almost  complete  domi- 
nation of  the  individual  and  which  may  last  for  the  rest  of  life.  Many 
psychasthenics  regain  their  self-mastery  almost  completely,  to  relapse  on 
some  further  provocative  occasion,  the  condition  being  remittent,  or  it 
may  actually  intermit  and  recur  in  a  modified  form.  Occasionally  one 
idea  will  replace  another  of  a  similar  nature. 

Physical  states  dependent  upon  such  morbid  ideas  as  defeat  the  proper 
manner  of  living — fear  of  food ,  of  urination,  of  defecation,  of  sunlight^may 
powerfully  modify  the  general  health  and  furnish  physical  complications, 
Janet  insists  that  psychasthenia  being  a  psychological  affair  is  not  foreign 
to  insanity,  and  out  of  300  cases  noted  23  who  l)ecame  definitely  alienated 
mentally.  The  tendency  shown  by  these  cases  was  to  the  elaboration  of 
fixed  and  systematized  delusional  states. 

1  "Wiener  klin.  Rundschau,"  1899. 
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The  termination  of  psychasthenia  frequently  brings  the  individual  to 
a  condition  of  inertia  and  self-isolation.  Many  gain  a  relative  mastery 
over  their  obsessions.  A  few  make  an  apparently  good  and  lasting  re- 
covery. Remissions  and  relapses  and  intermissions  are  conmion.  A 
small  portion  become  absolutely  insane. 

The  diagnosis  in  a  tj'pical  case  is  perfectly  plain,  but  the  associa- 
tion of  fixed  ideas,  phobias  and  obsessions  with  neurasthenia,  hysteria,  and 
insanity,  makes  of  the  first  importance  a  careful  scrutiny,  to  determine  the 
presence  or  absence  of  these  states.  The  features  of  good  physical  and 
relatively  of  good  mental  health,  aside  from  the  obsession,  are  important. 
The  absence  of  somatic  and  stigmatic  indications  of  hysteria  and  neur- 
asthenia, and  the  fact  that  the  patient  fully  recognizes  the  groundlessness 
of  his  morbid  idea,  are  strongly  indicative  of  the  psychasthenic  nature  of 
the  obsession.    Any  association  of  these  diseases  is  of  course  possible. 

The  prognosis  in  psychasthenia  is  sufficiently  indicated  in  the  state- 
ment of  its  course.  However  ludicrous  this  psychoneurosis  may  appear 
in  minor  phases,  it  may  readily  incapacitate  an  individual  for  the  usual 
walks  of  life  and  finally  by  its  domination  make  a  close  prisoner  of  him. 
Once  recogni25ed  as  an  evidence  of  prenatal  limitations  the  physician  is  in 
a  position  to  understand  that  he  is  deaUng  with  a  deep-seated,  inherent 
defect,  and  that  a  long  struggle  is  in  view  for  him  and  his  patient.  Yet 
many  cases  are  manageable  and  a  practical  recovery  may  be  often  se- 
cured. 

The  treatment  of  psychasthenia,  aside  from  the  prophylaxis,  which 
embraces  the  control  of  parentage,  etc.,  is  physical  and  mental,  but  es- 
pecially mental. 

The  physical  treatment  aims  to  discover  and  remedy  any  and  every 
local  or  general  deviation  from  health.  It  embraces  the  rules  of  hygiene 
and  dietetics,  measures  of  tonic  and  sedative  medication,  and  directions 
for  physical  exercises. 

The  mental  treatment  of  psychasthenia  is  a  far-reaching  subject. 
It  first  of  all  requires  a  physician  sure  of  himself,  sure  of  his  diagnosis, 
and  well  equipped  to  understandingly  enter  into  the  patient's  feelings  and 
to  assist  him  by  various  mental  crutches  to  regain  his  self-control  and 
master  his  obsession.  The  patient  in  a  certain  profound  sense  requires 
re-education  and  his  life  must  be  simplified.  He  must  have  a  definite 
purposeful  occupation.  He  must  practise  self-control,  and  his  discourage- 
ments must  be  explained  and  his  courage  supplemented  by  the  advice 
and  support  of  the  physician.  Many  such  patients  find  great  comfort  if 
their  condition  can  be  attributed  to  some  physical  cause  the  remedy  of 
which  is  fraught  with  hope.  Others  can  be  best  managed  by  a  full 
analytical  discussion  of  their  symptoms  and  conditions.  Others  can  be 
aided  by  the  frequent  use  of  some  placebo,  the  taking  of  which  arouses 
and  repeats  in  their  minds  the  helpful  suggestions  of  the  physician  and 
tends  to  the  maintenance  of  a  hopeful  expectancy.  Every  time  they 
control  their  fears  or  impulses  they  gain  strength  to  master  themselves, 
and  every  time  they  yield  they  lose  correspondingly.  Electricity  in  its 
multitudinous  applications,  hydrotherapy,  massage,  are  useful,  but  mainly 
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as  an  avenue  of  suggestive  therapeutics,  and  when  thus  applied  with  the 
constant  assurances  of  benefit  do  much  good. 

Suggestion  under  hypnosis  sometimes  gives  brilliant,  but  usually 
temporary,  results.  It  cannot  be  made  the  sole  reliance.  Change  of  sur- 
roundings which  have  become  charged  with  potential  morbid  suggestions 
and  associations,  the  recreation  of  travel  and  the  stimulation  of  objective 
interests,  have  great  value.  Everything  must  be  done  to  change  the  self- 
centered,  egotistic  point  of  view. 

For  further  matter  relative  to  psychotherapy  as  applicable  to  this 
condition  the  reader  is  referred  to  the  portion  of  this  book  dealing  with 
mental  diseases. 


CHAPTER  Vll. 
HOTOR  TICS. 

Tic,  Maladie  des  ties.  Mimic  Spasm,  Habit  Spasm.— Recent 

French  writers,  following  Tourette,  make  a  sharp  distinction  between  a 
tic  and  a  spasm.  After  them,  a  motor  tic  is  an  action  which  is  identical 
with  movements  of  volitional  intent,  and  contains,  therefore,  a  psychic 
element  which  may  be  subconscious.  It  is  a  psychoneurosis,  a  variety 
of  psychasthenia,  and  is  accorded  a  separate  description  mainly  by  reason 
of  its  objective  motor  features,  which  are  often  confused  with  other  dis- 
orders. The  preceding  chapter  should  be  read  in  order  to  gain  a  fair 
comprehension  of  its  nature.  In  facial  tic  attention  is  called  to  the  wink- 
ing of  the  eye,  exactly  like  that  which  excludes  a  flying  particle  of  dirt;  to 
the  movements  about  the  mouth  and  nose,  identical  with  those  produced 
by  sensations  of  tast«  or  smell,  and  to  the  occasional  functional  association 
with  these  of  Swallowing  efforts,  laryngeal  motions,  the  production  of  suck- 
ing or  smacking  sounds,  of  grunting,  and  of  articulate  words,  sometimes 
of  an  indecent  character  (coprolalia).  A  facial  appearance  that  is  expres- 
sive of  some  emotion,  as  of  grief,  pain,  fright,  or  joy,  may  be  repeated  by 
the  tic.  Some  cases,  becoming  more  wide-spread,  involve  the  neck  and 
upper  extremity  so  that  attitudes  and  gestures  are  produced  in  con- 
formity with  the  underlying  mental  idea.  These  tics,  of  which  blepharo- 
spasm is  a  type  and  coprolalia  the  extreme  development,  are  more  or 
less  under  the  control  of  the  patient,  who  can,  by  an  effort  of  will,  do 
considerable  to  repress  them.  After  such  repression  "tiquers"  are 
likely  to  feel  more  or  less  vague  discomfort  and  often  yield  to  a  regular 
spasmodic  debauch,  which  seems  to  give  them  a  feeling  of  relief. 
During  sleep  the  tic  completely  subsides.  Such  patients  frequently 
present  a  most  marked  neurotic  heredity,  and  sometimes  other  neuroses, 
as  writers'  cramp  and  hysteria,  or  mental  and  moral  obliquities  are 
present. 
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Ordinarily t  a  tic  is  rapidly  execute,  and  may  lie  repeated  with  great 
Tapidity  fnim  two  to  st-tires  of  timers,  when  a  kiU  oreuj-s  for  a  few  min- 
ute^j,  or  perhaps  an  hour  of  quietude  may  intervene.  Any  excitement 
or  embarassment  pmmptl}'  recalls  and  intensifies  the  morbid  motions. 
On  the  other  hand,  any  decided  interest  fixing  the  patient's  attention 
interrupts  the  twitchings.  The  tic  has  a  tendency  to  inviule  neigh- 
boring muscles  of  associated  function .  and  frequently  Ix'cnmes  bilateral, 
but  is  seldom  symmetrical,  excepting  those  tics  more  or  less  limited  to 
the  face,  especially  to  the  nose  and  mouth.     While,  ordinarily*  the  move- 
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ments  are  abrupt  and  momentary,  they  may.  in  a  part  or  the  whole  of  their 
distribution  in  long-standing  cases,  present  tonic  features  of  greater  or  less 
duration.  In  s*iine  instances  the  eyi*Iids  are  s<i  firmly  elos*^  that  the 
pressure  upm  tin*  eyeball  is  jxtintuL  Rigiility  in  the  lips  is  (i>nij>lained 
of  at  times  as  a  feeling  of  stiffness,  and  the  acti(>n  of  the  zygomatics 
and  biiecinator  may  ktvp  the  angle  of  the  mouth  persistently  ivtnietiHi 
and  elevatisi.  The  nei*k  may  be  rigidly  held  in  a  given  jwisition,  A 
somewhat  similar  spjism  is  often  noted  after  Bellas  palsy.  It  is,  hnw- 
ever,  always  unilateral,  the  atlW^ted  nms4*les  v\yv  tlistinclly  i'lmtraetured 
(gee  page  121).  and  it  does  not  so  distinctly  imply  puq>ose.  However 
violent  the  motor  tic  may  l>e.  as  Janet  insists,  it  never  results  in  any 
physical  hurt  to  the  patient  or  damage  to  his  surroundings.  Its  incon- 
venience consists  mainly  in  making  him  conspicuous  and  self-cons(4ous. 
Although  motor  tics  may  imitate  useful  movements  and  gestures,  when 
once  established  they  serve  no  useful  end  whatever. 

Etiology,^ Youth  is  the  preferred  age  for  the  development  of  tics, 
but  adult  life  is  not  spared.  An  appreciation  of  the  mental  substratum 
of  tics  enables  one  to  comprehend  something  of  their  genesis  and  in- 
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tractability.  There  is  no  doubt  that  many  cases  of  blepharospasm 
originate  in  some  irritation  of  the  ocular  apparatus  that  forces  the  atten- 
tion of  the  {Mitient  hito  a  groove  leading  to  a  mental  and  motor  habit 
These  tic^  have  for  long  been  well  called  habit  spasms.  The  term 
habit  chorea,  also  applied  to  them,  is  misleading,  though  they  may  be 
grafteil  upon  a  chorea  as  a  se(iuel  by  suggestion.  In  the  same  way  a 
protnicted  grief,  chagrin,  or  ecstatic  plcjisure  may,  in  one  neurotically 
pretlisposed,  furnish  the  subconsc»Jous  factor  for  an  expressional  tic,  which 
reprcKluccs  exactly  the  facies  of  the  underlying  idea,  perhaps  made 
grotesque  by  its  unilateral  distribution.  The  thread  can  sometimes  be 
followed  by  covering  the  sound  side  of  the  face  and  trying  to  interpret 
the  emotion  expressed  by  the  tic.  Sniffing,  swallowing,  and  phonation 
are  merely  the  manift^stjitions  of  functional  association,  and  coprolalia  is 
but  the  vocalization  of  the  imi)erative  concept  that  may  be  otherwise 
subconsc^ious.  A  facial  spasm  is  sometimes  associated  with  neuralgia  of 
the  fifth  nerve,  and  bears  the  distinctive  and  classical  name  of  tic  dou- 
loureux; the  spasm,  however,  is  secondary  to  the  pain  and  sometimes  ex- 
pressive of  it.  It  is  a  grimace,  but  may  persist  as  a  true  tic  after  pain 
ceases.  A  tic  in  the  limited  sense  is  not  painful,  though  patients  often 
complain  of  aches  and  tired  feelings  in  the  muscles  affected  by  the  pro- 
longed contractions  of  postural  tics,  as,  for  instance,  in  mental  torticollis. 

Varieties. — Aside  from  the  habit  movements  of  idiocy  and  dementia, 
which  constitute  reversionary  or  degenerate  tics,  we  may  enumerate 
blepharos|>asm,  facial  spasm,  s]>asmodic  torticollis,  mental  torticollis,  the 
latah  of  India,  the  myriachit  of  Siberia,  the  jumpers  of  New  England 
and  Canada.^ 

In  mental  torticollis  ^  some  deviation  of  the  head  is  customary  and 
is  spju^modically  maintained.  Onlinarily,  it  ceases  when  the  patient 
lies  down  or  it  can  be  controlled  by  a  slight  amount  of  manual  pressure 
upon  the  head  or  face. 

JumjK»rs  and  the  subjects  of  latah  and  myriachit  execute  any  one  of 
several  commands  or  suggestions  impulsively,  often  violently,  and  fre- 
quently against  their  apparent  will.  Thus,  u|>on  command,  they  may 
strike,  jump,  or  unclothe  themselves. 

Treatment. — In  all  cases  of /aciV// <«?,  after  general  measures,  we 
are  to  look  for  and  correct  any  peripheral  irritation  that  can  be  asso- 
ciated with  the  seventh  nerve.  This  is  particularly  the  case  in  the  dis- 
tribution of  the  sensory  j)ortion  of  the  fifth,  but  irritation  arising  even 
at  a  dist4Uice,  as  in  the  intestines  or  jKjlvis,  may  maintain  the  tic,  and 
when  corrected  the  tic  may  subside.  Pressure  upon  certiiin  jwints  in 
the  distribution  of  the  fifth,  first  described  by  Graefe,  oflen  checks  the 
tic.  The  most  usual  one  is  at  the  supraorbitid  notch.  In  a  general 
way  they  correspond  to  the  tender  i)oints  of  Valleix  and  the  maxima 
of  Hejul.  We  should  always  and  repeatedly  search  for  them  carefully, 
going  over  the  neck,  shoulders,  and  upper  chest,  as  they  arc  sometimes 
distantly  located.     By  exerting  pressure  upon  such  a  part,  the  tic  seems 

Mos.  Collins,  "Med.  Nrws,"  IMh}.  11,  1897. 

^Bompairs,  *'Th6«ede  Paris,"  1894,  and  Brissaud,  ^^Leyons,"  1895. 
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to  be  reflexly  inhibited,  and  the  habit  is  arrested,  at  least  temporarily. 
By  repeating  the  arrest  frequently  and  for  long  periods,  the  habit  may 
be  fully  broken.  In  the  same  way  the  use  of  faradic  electricity  will 
occasionally  render  service.  For  this  purpose  the  muscles  engaged  in 
the  tic  should  be  thrown  into  powerful  tonic  contractions  for  a  number 
of  minutes,  from  five  to  fifteen.  One  pole  taken  in  the  hand  and  the 
other  placed  over  the  stylomastoid  foramen,  or  on  the  particular  facial 
branch  indicated,  makes  a  suitable  arrangement.  The  patient  may 
advisably  keep  a  battery  at  hand  and  use  it  as  often  as  the  tic  becomes 
marked.  It  for  the  time  being  teaches  the  muscle  a  steady  contraction 
and  perhaps  favorably  affects  the  mental  state  by  the  peripherally 
induced  suggestion.  At  any  rate  such  application  is  oflen  followed  by 
temporary  marked  relief,  and,  in  fortunate  cases,  by  practical  cure.  A 
sugar  pill,  to  be  taken  with  great  exactness  every  thirty  minutes,  has 
8er\'ed  a  good  purpose  by  constantly  reminding  the  patient  of  the  phy- 
sician's suggestions,  and  recalling  his  attention  to  voluntary  self-control. 

Finally,  nerve-stretching  may  be  employed.  If  thoroughly  done,  it 
induces  paralysis  for  a  longer  or  shorter  time,  but,  unfortunately,  a 
restoration  of  motor  function  usually  is  marked  by  the  reappearance  of 
the  tic,  for  which  the  irritation  in  the  healing  nerve-trunk  may  be 
responsible.  A  tendency  to  relapse  in  these  cases  is  marked.  The 
deeper  the  mental  tare  and  the  more  pronounced  the  neurotic  back- 
ground, the  less  are  they  manageable.  It  is  not  impossible  that  sugges- 
tion, by  reaching  the  subconscious  element,  may  sometimes  yield  favor- 
able results.  All  varieties  of  retention  dressings  and  appliances  are  at 
first  apparently  helpful,  but  shortly  become  irksome,  unbearable,  and 
harmful. 

In  mental  toj-ticoliis,  Feindel  ^  has  reported  good  results  by  massage 
and  exercises,  the  purpose  of  which  was  to  build  up  the  patient's  self- 
control  and  mental  stamina.  With  these  he  associated  encouragement 
(suggestion)  and  general  tonic  measures.  The  exercise  treatment  em- 
braces two  varieties  of  motor  effort.  First,  the  patient  practises  volun- 
tarily controlling  the  spasmodic  muscles  by  keeping  them  at  rest. 
Second,  the  affected  muscles  are  alternately  contracted  and  relaxed 
methodically  a  dozen  times.  These  exercises  should  be  rej)eated  hourly. 
It  is  only  by  attacking  the  mental  element,  the  obsession,  that  the  psy- 
choneurosis  can  be  managed  and  the  various  suggested  measures  are  a 
means  to  that  end. 

»  "Nouv.  Icon,  de  la  Salp^t.,"  Dec,  1897;  also  Meige  et  Feindel,  "Les  Tics  et 
leur  Treatment,"  Paris,  1902. 
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CHAPTER    VIII. 
HYSTERIA* 

Hysteria  has  been  an  interesting  problem  since  the  earliest  days 
of  medical  thought.  Unrecognized  it  occasioned  the  demoniacal  "  pos- 
sessions" of  the  middle  ages,  and  furnished  some  of  the  martyrs  of 
witchcraft  and  religious  fanaticism.  Affecting  whole  communities,  it 
caused  epidemics,  allayed  by  appeals  to  St.  Guy,  St.  Vitus,  or  other 
tutelary.  It  has  been  seen  in  the  excited  religious  gatherings  of  all 
countries.  As  a  disease  it  was  long  supposed  to  be  limited  to  the  female 
sex,  and  was  attributed  to  vapors  or  other  influences  arising  from  the 
womb;  hence  the  name  hysteria.  Only  in  recent j^ears  have  the  en- 
demic and  epidemic  forms  been  understood,  and  the  male  found  to  share 
with  the  female  in  the  liability  to  the  psychoneurosis.  For  many  years 
the  mental  element  in  hysteria  has  been  at  least  partially  recognized. 
Moobius  used  the  definition,  "A  state  in  which  ideas  control  the  Innly 
and  j)roduce  morbid  changes  in  its  functions."  So  far  as  the  paralyses 
and  contractures  are  concerned,  Knglish  writers  have  described  them  as 
**  de]>en(ling  upon  idea."  The  studies  of  Charcot  and  his  students  have 
placed  hysteria  upon  a  firm  clinical  Iwisis,  and  enabled  nearly  all  of  its 
manifest4itionH  to  be  traced  to  disturbancx»s  in  the  psychic  sphere  or  in  its 
substrata.  Janet  says:  "Hysteria  belongs  to  a  group  of  mental  dis- 
eases of  cerebral  insufficiency ;  it  is  esixHiially  characterized  by  moral 
symptoms ;  the  principal  one  is  a  weakening  of  the  faculty  of  psycho- 
logical synthesis."  "  It  results,"  adds  Dutil,  "  that  a  certain  number 
of  elementary  phenomena,  sensations,  and  images  are  not  ])reserved, 
and  ap|x?ar  to  be  repreasetl  in  the  realm  of  consciousness."  In  addition, 
there  are  a  number  of  organic  phenomena — disturbances  of  nutrition, 
trophic  and  vasomotor  disorders — of  a  neurotic  character.  Hence,  we 
class  hysteria  as  a  psychoneurosis.  The  absence  of  detectable  primary 
changes  in  the  nervous  system  is  admitted  on  all  sides  even  in  very 
chronic  cases.  Another  mental  view  of  hysteria  considers  it  as  a  frag- 
mentation, division,  or  in  some  instances  a  duplication  of  the  personality. 

Etiology. — Hysteria  in  slight  or  severe  form  is  one  of  the  most 
common  of  nervous  diseases.  The  age  of  puberty  and  the  years  of 
adolescence  immediately  following  furnish  the  majority  of  cases.  After 
twenty-five  the  frequency  of  hysteria  declines  and  it  becomes  rare  after 
forty-five.  Before  ten  it  is  also  uncommon,  but  children  may  develop  it 
in  very  marked  form  even  as  early  as  two  or  three  years  of  age  The 
sensory  features  so  common  in  adult  hysterics  are  rarely  encountered  in 
children.  P'ormerly  considered  almost  exclusively  limited  to  the  female 
seXf  later  statistics  go  to  show  that  males  and  females  are  affected  with 
hysteria  in  nearly  equal  ratio.  According  to  Marie,  in  the  lower  social 
levels  males  predominate;  in  the  wealthier  classes  females  are  more  com- 
monly affected.  Hysteria  is  a  disease  of  all  countries  and  all  races,  but  the 
Latin,  Slav,  and  Israelite  may  be  considered  as  particularly  liable. 
Heredity  plays  an  important  part.  Hysterics  usually  lielong  to  neuro- 
pathic families.  Hysteria  in  the  mother  is  very  frequently  followed  by 
hysteria  in  the  daughter.    More  commonly,  however,  the  transmission 


HYSTERIA.  587 

is  hy  transformation  from,  or  to,  other  neuroses  and  psychoses.  Aiihriin 
ism  or  pkUiisis  in  the  antecedents  of  hysterics  plays  the  same  part  as  in 
other  manifestations  of  degeneracy. 

Inoitingr  Causes. — Emotional  disturbance  of  any  sort  may  initiate 
hysteria.  Fright,  grief,  worry,  chagrin,  and  every  sort  of  mental  and 
moral  strain  and  shock  are  the  common  starting-points  of  this  multiform 
disease.  Freud,  of  Vienna,  has  laid  great,  too  great,  stress  up'^n  the  sexual 
factor  in  hysteria  and  allied  psychoneuroses.  Errors,  shocks,  emotions, 
excesses,  abuses  and  emotions  in  the  sexual  sphere  are  sufficiently  common 
inciting  causes,  but  by  no  means  the  only  or  even  the  essential  ones. 
Traumatism  furnishes  a  large  quota  of  hysterics,  especially  of  the  male 
sex,  owing  to  their  greater  liability  to  such  accidents.  In  all  such  circum- 
stances, unless  consciousness  be  abolished  instantly  without  preceding 
anxiety  or  fright,  the  attending  psychic  states  must  be  taken  into  con- 
sideration. As  a  practical  fact,  the  likelihood  of  hysteria  following 
trauma  is  in  direct  proportion  to  the  intensity  of  the  mental  shock.  The 
physical  injury  may  be  insignificant.  Lightning-stroke,  surgical  wounds, 
and  internal  conditions,  such  as  gastric  ulcers,  nephritic  and  hepatic  colics, 
may  act  as  causes. 

Intoxication  by  lead,  mercury,  sulphid  of  carbon,  oxid  of  carbon, 
tobacco,  morphin,  cocain,  and  chronic  alcoholism,  or  even  a  single 
alcoholic  debauch,  may  induce  hysteria.  In  many  such  cases  these 
intoxications  furnish  a  basis  on  which  hysteria  develops  by  the  inci- 
dental action  of  some  other  provocation.  Infectious  diseases^  such  as 
typhoid,,  diphtheria,  influenza,  pneumonia,  scarlatina,  malaria,  and  syph- 
ilis, may  provoke  hysteria.  It  may  occur  in  cachectic  slates  due  to 
chlorosis,  diabetes,  phthisis,  and  cancer.  It  is  found  as  an  associate  of 
all  organic  diseases  of  the  brain  and  spinal  cord,  frequently  appearing 
in  tabes,  syringomyelia,  and  insular  sclerosis.  Either  mental  or  physical 
overwork  may  cause  it.  Wherever  people  of  suitable  age  are  domiciled 
together,  hysteria  may  become  endemic  through  the  force  of  imitation 
and  suggestion  arising  from  an  initial  case  of  hysteria  or  of  some  phys- 
ical disease.  Schools,  prisons,  barracks,  and  large  families  may  thus  be- 
come affected.  Usually  in  such  instances  there  is  great  similarity  among 
the  cases.  In  this  country,  under  the  prolonged  excitement  and  fervor 
of  protracted  religious  meetings  in  rural  districts,  endemics  of  hysterical 
spasms  and  even  of  dancing,  in  all  respects  similar  to  the  medieval 
epidemic  dance  of  St.  Vitus,  have  developed.  Hysterical  patients  in 
hospitals  may  closely  mimic  all  the  symptoms  and  physical  disabilities 
of  other  patients  with  whom  they  are  kept  in  contact.  In  other  cases 
they  reproduce  the  manifestations  of  some  disease  with  which,  in  their 
past  experience,  they  have  been  made  familiar. 

Symptoms. — ^The  innumerable  symptoms  of  hysteria,  to  follow  the 
plan  of  the  French  writers,  may  be  divided  into  two  major  groups : 
those  which  are  essentially  persistent, — the  stignmta ;  and  those  which 
occur  incidentally,  are  intermittent  or  transitory, — the  accidents  of 
hysteria.  The  stigmata  arc  not  necessarily  present  singly  or  in  com- 
bination, but,  once  developetl,  tend  to  persist  so  long  as  the  affection 
lasts.  The  accidents  present  the  greatest  diversity  in  diflferent  patients, 
but  usually,  if  they  occur  repeatedly,  tend  to  uniformity  in  a  given  case. 
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Further,  some  hysterical  accidents,  as  paral3rses  or  contractures,  may 
be  of  long  duration,  and,  once  thoroughly  established,  have  the  force  of 
stigmata.  Although  the  cases  of  major  hysteria  are  comparatively  rare 
it  is  only  through  a  familiarity  with  the  entire  range  of  the  disease,  with  all 
the  details  of  the  picture,  that  larvated,  partial,  and  fractional  states  can 
be  recognized.  This  is  particularly  true  of  the  temporary  or  incidental 
features  of  this  disease,  and  especially  of  the  convulsions. 

STIGMATA  OF  HYSTERIA. 

The  stigmata  of  hysteria  are  sensory,  motors  and  psychic. 

Sensory  Stigmata. — In  hysteria  the  sensory  disorders  are  (1)  of 
the  negative  variety, — ^anesthesias ;  and  (2)  of  the  positive  sort, — hyper- 
esthesias. They  are  usually  both  represented  in  a  given  case,  but  the 
anesthesias  are  the  more  important  symptomatically. 

Hysterical  anesthesia  may  affect  sensation  in  all  its  modes  and 
tenses,  including  the  special  senses.  The  general  cutaneous  sensibility 
may  be  disaggregated  so  that  only  certain  elements  persist  and  a  limited 
group  of  stimuli  alone  serve  to  arouse  the  sensorium,  as  in  a  thcrmo- 
analgesia  that  i>arallcls  the  sensory  dissociation  of  syringomyelia.  The 
diminution  of  sensibility  may  be  partial  or  complete,  and  often  varies  in 
the  same  patient  within  a  very  short  time.  Various  degrees  of  anesthesia 
may  likewise  be  found  in  different  regions,  and  the  anesthetic  area 
represents  remarkable  variations  of  extent  and  distribution  in  different 
cases,  and  also  in  the  same  case  at  different  times.  Some  form  and 
degree  of  anesthesia  is  rarely  lacking  in  hysteria  that  has  existed  any 
length  of  time,  and  often  it  is  developed  very  early.  It  is  obligatory 
to  persistently  search  for  it  in  every  instance,  but  care  must  be  exer- 
cised not  to  induce  it  by  suggestion.  As  a  rule,  hysterics  are  themselves 
ignorant  of  their  sensory  deficiencies.  The  anesthesia  may  be  (1)  super- 
ficial, affecting  mainly  the  skin  and  mucous  tissues,  or  (2)  it  may  involve 
the  deeper  structures. 

Cutaneous  anesthesia  may  be  absolute.  Pricking,  pinching,  hot  and 
cold  lK)dies,  produce  no  response.  Some  patients  are  merely  analgesic, 
and  this  is  the  common  defect.  Less  frequently  there  may  be  thermo- 
anesthesia or  thermo-analgesia,  and,  most  rarely  of  all,  tactile  sensations 
alone  may  be  wanting.  Very  exceptionally  the  hysterical  patient  feels 
the  faradic  current  in  the  anesthetic  area  or,  more  rarely  still,  presents 
an  area  insensitive  to  this  stimulus  alone.  Complete  anesthesia,  hypes- 
thesia,  and  analgesia  are  the  commonly  encountered  forms.  The  mucous 
membrane  within  the  range  of  examination  may  show  the  same  anesthetic 
modifications  of  sensibility.  The  buccal,  ])haryngeal,  laryngeal,  nasal, 
conjunctival,  anal,  urethral,  and  vaginal  surfaces  may  be  entirely  insen- 
sitive or  present  dissociation  of  sensation. 

The  deeper  parts  are  frequently  anesthetic.  Bones,  muscles,  ligaments, 
and  nerve-trunks  may  sometimes  be  pierced,  twisted,  wrenched,  and 
contused  without  giving  rise  to  distress  or  even  provoking  a  localized 
sensation  of  any  sort.  The  muscular  sense  for  a  limb  may  be  abolished 
80  that  with  bandaged  eyes  the  patient  has  no  knowledge  of  its  position, 
oan  not  estimate  weights,  recognize  pressure,  or  feel  fatigue. 
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The  Special  Senses. ^roste  and  smeU  may  be  pen^erted,  dinuo- 
ished^  or  abolishal.  Certain  sapid  articles  may  fail  to  arouse  the  sense 
of  taste,  wliile  otliers  are  still  detected.  The  lass  of  taste  is  usually 
limited  to  a  jxirtiun  of  tlie  tuujrue  and  iiioiith.  Ihanng  Is  often  greatly 
dimintshtil,  but  complete  hysterical  ileal ues.s  is  very  utiefmimon, 
Rinne*s  test  (8a?  p*  64)  shows  tlie  disturbaiiee  t^>  be  ceiitmK  When  the 
loss  of  liesiring  is  proii*mnc*ed,  one  commonly  finds  more  or  less  anes- 
thesia in  the  auditory  t^aual  ami  un  the  siime  side  of  the  head  and  face, 
but  absolute  anesthesia  of  tlie  drumhead  is  exeeptiyual.  ^ 


RlQUT. 


Lsrr. 


Fif.  248.— HfsteHc&t  concentric  contraction  of  irbuiLl  field  fd  ri^'ht  eye ;  ain3iuT0«iBor  lefleje  (Touretlc)* 

In  hysteria  vimon  is  very  frequently  nKxlificHl,  and  some  of  the 
changes  in  this  sptH?ial  sense  are  of  the  utmost  iuiportanee  for  dia^^nosis. 
Complete  bliutluess  i.s  very  rare,  usually  of  al>ru|)t  onset,  a  few  days^ 
duration,  and  sudden  recovery,  but  vision  is  often  red  need  in  one  eye  to 
counting  fingers  or  less.  Of  gi'eater  frequeney  and  of  moiie  imjxirtance 
are  the  lesser  and  cvjninioidy  ^K^i^sistent  defee^ts.  These  consist  of;  {])  A 
reduetiou  of  the*  Held  ;  (2)  troub]e8  of  color  perception^  and  (3)  errors 
of  aceommodatii»n, 

(hnfntdion  of  thf  Mmml  FlehL — In  the  great  majority  of  hysterics 
the  visual  field  is  voncnitnvaliy  contnieted.  This  is  usually  found 
bilaterally,  but  eomm<mly  more  on  khw  side  than  the  otlier,  and  Sijme- 
times  only  on  one  side.  The  defect,  as  in  that  of  all  the  special  senses, 
when  unilateral  or  most  miirked  on  one  side,  usually  eorrpsjTouds  to  a 
unilateral  distribution  of  ilisturl>e<l  eutane<His  sensibility,  but  the  opjxtsite 
situation  may  be  encountered.  In  trital  amblyopia  the  eoutraction  of 
the  field  reduces  it  to  zero.  In  a  given  case  tlie  retraction  of  the  field 
is  practically  permanent,  but  it  may  fluctuate  greatly.  An  epileptifonn 
attack,  fatigue  of  the  eye*,  emotious,  au<l  variations  of  attention  njay 
mrKlify  its  limits.  Hysterical  hcmiopia  and  scotomata  arc  so  infrequent 
that  they  sh^mld  always  suggest  au  organic  lesion. 

The  diftit'hromaiojma  is  more  characteristic  of  hysteria  than  the 
oontmcted  field,  which  is  also  present  in  neurasthenia.  In  the  normal 
eye  the  fields  for  the  various  elementary  colore  are  not  coextensive  (see 

^  Omvanut^  Piir^  llMJl,  ^'  Oreille  et  HysWrie/' 
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p.  63).  In  their  natural  order  blue  has  the  largest  field,  followed  by 
yellow,  orange,  red,  green,  and  violet  In  hysteria  not  only  are  the 
fields  for  form  and  light  perception  contracted,  but  those  for  colors  are 
also  diminished,  and  to  a  proportionate  degree.  The  important  particu- 
larity is  that  the  normal  order  is  generally  changed.  The  red  field  often 
exceeth  the  blue.  When  the  color-fields  are  extinguished,  they  usually 
disappear  in  this  order :  violet,  green,  blue,  yellow,  and,  lad  of  all,  red. 
Objects  are  then  finally  seen  as  grayish,  and  we  have  the  condition  of 
cichromaiopski. 


Fig.  249.— Hysterical  bilateral  concentric  contraction  of  yisual  fields  (Tourette). 


Fig.  250.— Concentric  retraction  of  Tisnal  fields  for  colors  usually  found  in  hynteria.    Red  field  inclosed 
thus:  4-  -f  -f  ;  while  field, ;  blue  field, ;  green  field,  ^-  —  -f h  (Souques). 


Accommodative  errors  in  hysteria  are  sometimes  encountered,  by  which 
near  vision,  particularly,  is  rendereil  faulty.  To  the  same  source  have 
been  attributed  the  vionocvlar  diplopia^  polyopia^  vmeropsia,  and  microjysia 
that  are  occasionally  met.  In  this  condition,  with  the  opposite  eye  cov- 
ered, the  patient  fixes  the  gaze  uj)on  a  pencil  close  to  the  eye.  As  it  is 
withdrawn,  its  image  doubles,  and  at  a  greater  distance  a  third  may  ap- 
pear, and  they  all  increase  in  size,  and  again  diminish  as  the  pencil  ap- 
proaches. Errors  of  curvature  in  the  cornea  must  be  excluded  to  render 
the  symptom  significant. 
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It  has  recentljr  been  recognized  that,  aside  from  complete  bilateral 
blindness,  the  vanous  forms  of  hysterical  amblyopia  are  not  present  in 
binocular  vmoiu  Even  opening  the  unaffected  eye,  in  the  case  of  uni- 
lateral amblyopia,  at  once  widens  the  contracted  field  (Parinaud). 
Patients  who  can  not  read  with  either  eye  alone  may  do  so  readily  with 
both.  That  the  amblyopic  eye  sees  is  easily  demonstrated.  A  red 
glass  over  the  affected  eye  and  a  prism  over  the  other  double  the  image 
of  a  flame,  and  the  red  image,  corresponding  to  the  amaurotic  eye,  is 
distinctly  seen  by  hysterics.  Or,  in  a  case  of  unilateral  green-blind- 
ness, a  prism  doubles  the  image  of  a  green  object  and  both  are  perceived 
as  green.  Again,  an  eye  that  fails  to  detect  everything  but  red,  upon 
looking  at  a  revolving  New^ton  wheel  bearing  red  and  green,  sees  it  to  be 
whitish,  as  does  the  normal  eye,  proper  cognizance  having  evidently  been 
taken  of  the  complementary  green.  It  is  evident,  therefore,  that  the 
trouble  is  not  in  the  eye  or  in  the  paths  of  conduction,  but  that,  under 
ordinary  circumstances,  the  impression  fails  to  enter  the  field  of  per- 
sonal consciousness.  These  symptoms  are  unattended  by  any  change  in 
the  retina  or  media.  Spiller  ^  insists  tliat  the  lachrymal  reflex  remains 
in  hysteria  even  when  the  eye-parts  and  the  side  of  the  face  are  anes- 
thetic, while  in  organic  lesions  the  tears  are  not  similarly  secreted  ujwn 
irritating  the  conjunctiva,  as  with  a  piece  of  paper  placed  under  the 
lid. 

Distribution  of  Hysterical  Anesthesias. — In  a  very  small  pro- 
portion of  cases  the  anesthesia  in  hysteria  involves  the  entire  cutaneous 
and  mucous  extent.  Usually  it  is  limited  (1)  to  one-half  of  the  body  ; 
(2)  to  areas  of  more  or  less  definite  geometric  outline ;  and  (3)  to  dis- 
crete islets. 

Hysterical  hemianesOiesia  is  a  common  distribution  of  sensory  de- 
ficiency. Ordinarily,  it  affects  the  left  half  of  the  body,  and  is  sharply 
limited  by  the  median  line.  If  intense,  the  a]>proachable  mucous  sur- 
faces on  the  same  side  are  commonly  also  anesthetic.  As  a  rule,  the 
special  senses — ^sight,  hearing,  smell,  and  taste — are  blunted  on  the 
anesthetic  side,  but  in  some  cases  the  special  senses  are  affected  on  the 
opposite  side. 

Anesthesia  in  geometrical  areas  is  frequently  encountered.  An  entire 
extremity  or  a  band  about  an  extremity  may  alone  be  anesthetic.  The 
distribution  may  often  be  described  as  a  sleeve,  glove,  sock,  stocking,  or 
drawers-leg  anesthesia.  The  outlines  have  no  relation  to  the  anatomical 
distribution  of  the  nerve-trunks  whatever,  but  are  referable  to  functional 
groupings.  They  often  have  a  superimposed  relation  to  functional  dis- 
turbance, as  in  cases  of  paralyzed  or  contracted  limbs,  diseased  joints,  or 
local  injury.  In  hysterical  amblyopia  the  conjunctiva,  lids,  and  a  cir- 
cular area  about  the  eye  are  usually  anesthetic.  In  hysterical  deafness 
the  auditory  canal  and  concha  are  frequently  insensitive.  In  hysterical 
aphonia  the  larynx  may  be  anesthetic. 

Islets  of  anesthesia  of  peculiar  and  paradoxical  outline  are  sometimes 
encountered.  These  may  be  many  or  few,  and  it  oflen  requires  minute 
and  painstaking  search  to  find  them. 

1  *'  Phila.  Med.  Jour.,"  May  17,  1902. 
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Peculiarities  of  Hysterioal  Anesthesia. — 1.  In  the  first  place, 
the  outlines  of  limited  hysterical  anesthesias^  excepting  hemianesthesia, 
do  not  conform  to  the  anatomical  distribution  of  cutaneous  nerves  or  to  the 
sensory  areas  related  to  the  vertebral  segments,  but  rather  to  the  mental 
association  of  functions^  and  probably  to  their  cortical  representations. 

2.  The  organic  and  tendon  reflexes  in  hysterical  anesthesia  are  not 
modified,  as  in  organic  lesions  marked  by  insensitiveness.  The  jmpUy  as  a 
rule,  responds  to  light  and  accommodation  and  to  pinching  of  the  neck, 


Fiff.  251.^1,  Most  common  disposition  of  bjstericml  anesthesia.    Black  spoU  represent  hytteromio 

as  (i)util).    2,  Hysterical  anestbeHla  in  geometrical  segments  (Tourette).    8,  Hysterical  aneatbeaia  in 

disseminated  islets  (Pltres). 

even  when  the  eye  is  amblyopic  and  the  skin  of  the  neck  is  insensitive. 
The  abdominal,  crenuidericj  knee,  and  toe  reflexes  are  not  abnormal.  The 
cardiac  and  respiratory  reflexes  to  painful  cutaneous  stimulation  are  re- 
tained, even  when  an  anesthetic  zone  is  used.  Sometimes  a  spurious 
ankle-clonus  can  be  obtained.  Other  reflexes  dependent  principally 
upon  sensation  are  abolished  by  hysterical  anesthesia.  The  palpebral 
and  pharyngeal  reflexes  disappear  if  the  parts  are  insensitive.     The 
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phaiyngeal  reflex  is  lost  in  ninety  per  cent,  of  hysterics,  TicUlng  of  the 
trunk  or  the  plantar  sur&ce  does  not  produce  the  usual  responses.  Buz- 
zard lays  especial  emphasis  on  the  loss  of  tlie  plantar  reflex,  with  reten- 
tion of  the  knee-jerk,  in  hysteria. 

In  many  Instances  the  knee-jerk  is  relatively  increased,  and  often  a 
slight  clonus  may  be  obtained  at  the  ankle.  There  is  also  a  tendency 
for  a  tap  on  the  knee  to  induce  jerking  of  the  trunk  or  both  limbs,  in 
addition  to  the  true  knee  phenomenon. 

3.  The  anesthetic  zones  are  movable.  Though  they  may  persist  for 
months,  and  even  years,  they  are  not  absolutely  fixed,  and  often  are  even 
capricious.  A  number  of  things  may  serve  to  promptly  or  gradusilly 
modify  them.  Hysterical  attacks  frequently  change  the  distribution  of 
the  anesthetic  zones,  and  sometimes  are  preceded  by  an  increase  in  their 
size.  During  such  attacks  the  anesthesia  may  completely  disap})ear. 
Anesthetics  or  a  dose  of  morphin  or  alcohol  sometimes  cause  its  tempo- 
rary disappearance.  Hypnotic  somnambulism  and  suggestion  may  dis- 
place anesthetic  areas,  and  they  may  disapi>ear  during  sleep.  If  the 
patient^s  attention  be  strongly  fixed  on  an  anesthetic  area,  it  may  mo- 
mentarily restore  sensation.  In  the  same  way,  as  pointed  out  by  Patrick, 
the  boundaries  of  the  anesthetic  area  may  enlarge  during  the  course  of 
an  examination,  the  attention  in  this  case  naturally  being  directed  to  the 
loss  of  sensation.  The  action  of  so-called  edhesiogenie  agents  is  supposed 
to  be  largely  due  to  the  attention  and  suggestion  they  invoke.  By  the 
application  to  the  anesthetic  areas  of  a  great  diversity  of  objects,  such  as 
metal  plates,  magnets,  woods,  metals,  minerals,  and  gases,  or  by  the  use 
of  electrical  currents,  especially  faradismand  static  sj^rks,  the  anesthesia 
may  be  made  to  shift,  sometimes  to  disappear,  and  often  to  tramfcr  to 
the  opposite  side.  Some  patients  are  susceptible  to  one  agent,  some  to 
another,  apj>arently  in  proportion  as  their  attention  or  fancy  is  captivated. 
When  the  anesthesia  is  transferred,  it  tends  to  return  to  the  side  whence 
it  was  dis])laceil,  but  in  doing  so  oscillates  from  side  to  side  several  times 
before  finally  locating  in  its  old  habitat.  A  transformation  of  tactile 
into  visual  sensation  sometimes  occurs.  Binet  first  described  this  curious 
phenomenon.  If  letters,  figures,  or  geometrical  outlines  be  tniced  with 
the  finger-nail  or  a  pencil  upon  anesthetic  skin  areas,  the  patient  cjin  see 
them  on  a  blank  wall  or  screen.  Fry  ^  also  found  that  if  a  colored 
screen  were  used,  the  patient  described  the  tracing  as  surrounded  by  the 
color  complementary  to  the  one  before  her ;  for  instance,  with  a  blue 
screen  the  figures  appeared  to  be  in  a  nnl  field. 

4.  It  is  a  striking  and  paradoxical  fact  that  hysterics  are  not 
disturbed  by  their  sensory  losses,  and  are  usually  entirely  ignorant  of 
them  until  deciphered  by  a  medical  examination.  For  instance,  the 
small  and  delicate  movements  of  the  fingers  ordinarily  so  dej)endent 
upon  sensation  may  be  perfectly  performed  by  the  anesthetic  hand  of 
the  -  hysteric  under  the  guidance  of  the  eye.  Apparently  the  motor 
image  is  called  up  and  exteriorizeil  throngh  the  motor  paths. 

5.  It  has  been  noticed  that  a  hand  completely  anesthetic  to  all 
forms  of  sensation  would  yet  grasp  a  pencil  or  other  familiar  object,  and 
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promptly  indicate  its  use,  when  the  patient's  eyes  were  bandaged  and  all 
sensation  denied.  In  the  same  way  an  anesthetic  1^  and  foot  may 
cause  no  incoordination  in  walking.  These  paradoxical  features  have 
usually  been  attributed  to  deceit  and  simulation,  but  are  presented  by 
similar  cases  the  world  over  without  possibility  of  collusion. 

6.  The  sensory  disturbance  is  frequently  located  by  topical  or 
traumatic  causes.  The  frequency  of  left-sided  hemianesthesia  is 
related  apparently  to  the  lesser  strength  of  the  left  side.  The  super- 
position of  sensory  disturbance  to  inflamed  joints  or  to  injuries  or  to 
points  of  focused  attention  may  often  be  noted. 

Hysterioal  hyperesthesiaB  are  very  common.  Neuralgic  pains 
and  other  disturbance  of  sensation  may  occur  in  hysterics  as  well  as  in 
others,  without  having  any  special  significance,  but  often  from  such  a 
source  or  from  a  blow  or  from  the  mere  fixation  of  attention,  perhaps 
through  misdirected  solicitude  of  the  physician,  there  develops  a  peculiar 
genmthen^ss.  This  is  usually  circumscribed.  It  may  involve  a  joint 
(Bro<lie's  joints)  or  an  entire  limb,  but  is  practically  never  generalized 
or  even  of  hemiplegic  distribution.  It  is  often  confined  to  narrow, 
supeilieial  zones  or  points,  as  at  the  vertex,  giving  rise  to  the  classical 
clariWy  about  the  breasts,  along  the  spine,  in  the  groins,  and  at  the  pit 
of  the  stomach.  The  glandular  portions  of  the  breasts,  testicles,  and 
ovaries  may  be  similarly  sensitive.  Such  sensitive  spots  are  frequently 
found  in  the  midst  of  anesthetic  areas,  and  while  the  surface  may  be 
exquisitely  sensitive  to  the  touch  of  a  finger,  the  pricking  of  a  pin  may 
cause  no  discomfort.  It  will  frequently  be  found  that  if  the  patient's 
attention  is  strongly  diverted,  the  area  so  intensely  sensitive  may  be  less 
sensitive  than  normal  and  entirely  tolerant  of  firm  and  deep  pressure. 
In  the  same  way,  by  suggestion  or  the  application  of  various  inert  sub- 
stances, the  sensitiveness  may  be,  at  least  momentarily,  suppressed. 
There  is  always  found,  upon  close  investigation  of  such  sensitive  areas, 
paradoxical  j)eculiarities  similar  to  those  in  the  anesthesias,  and  which 
serve  to  proclaim  their  hysterical  nature. 

If  such  a  hyperesthetic  zone  arises  from  or  becomes  associated  with 
some  mental  storm,  pressure  upon  it  may  serve  to  revive  the  memories 
in  question  and  provoke  a  hysterical  fit.  It  is  then  denominated  a 
spa^nof/etiie  or  hyderogenic  point  or  zone.  The  mental  character  of  hys- 
terical hyjKJrosthcsias  is  evident  in  their  genesis  and  associations.  Of  a 
similar  nature  are  the  disagreeable  or  painful  sensations  provoked  in 
rare  ciuses  by  certain  substances  or  by  heat  or  cold.  Paresthetic  ting- 
lings,  ninnbness,  etc.,  are  comparatively  rare. 

Motor  Stigmata. — The  motor  stigmata  of  hysteria  must  be  sharply 
distinguished  from  the  motor  accidents  to  be  considered  later.  The 
stigmata  are  usually  unknown  to  the  patient,  and  must  be  sought  by  the 
physician.  Practically,  they  differ  from  the  accidents  only  in  degree, 
and  show  the  substratum  of  more  marked  errors  of  motor  control,  which 
are  likely  to  develop  as  accidents  at  any  moment.  In  many  ways  they 
are  indicative  of  the  automatism  which  is  one  of  the  most  marked 
features  of  the  psychoneun)sis. 

1.  Movements  in  hysteria  are  retarded.     The  reaction  time  is  in- 
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creased  often  for  the  simplest  movement,  and  in  proportion  to  the  insen^ 
sibility  of  the  parts  brought  into  play.  The  retardation,  therefore,  is 
closely  allied  to  the  anesthesias.  It  may  be  increased  by  diverting  the 
patient's  attention  or  diminished  by  concentrating  his  attention  upon 
the  given  act  In  automatic  movements  provoked  subconsciously  or 
under  hypnotism  the  retardation  disappears,  showing  its  psychical  nature. 

2.  Movements  are  maladroit  and  incoardincUe,  unless  carefully  super- 
vised by  the  patient;  and  this,  again,  is  proportionate  to  tlie  anesthesia 
and  the  obliteration  of  the  muscular  sense.  In  automatic  and  subcon- 
scious movements  the  incoordination  disappears.  Partial  or  complete 
catalepsy  and  automatism  in  such  limbs  may  be  present  if  the  patient 
can  not  see  the  limb  or  otherwise  gain  an  idea  of  its  position. 

3.  Hysterical  patients  are  often  incapable  of  performing  several 
acts  simultaneously,  as  they  are  unequal  to  the  division  of  attention 
thereby  necessitated. 

4.  Voluntary  intentional  movements  are  usually  weakened.  Patients 
who  may  in  an  automatic  manner  show  great  strength  in  the  per- 
formance of  customary  and  habitual  tasks,  when  asked  to  make  a 
test  effort,  as  upon  the  dynamometer,  register  an  insignificant  amount. 
They  appear  incapable  of  willing  an  effort  of  which  they  do  not  possess 
the  deeply  graven  motor  image.  The  difficulty  again  is  mental — ^the 
outcome  of  their  diminished  volition  and  attention.  Amy  asthenia  is 
most  marked  in  the  insensitive  parts,  and  foreshadows  the  paralytic 
accidents. 

5.  In  many  hysterics  there  is  a  tendency  to  rigidities  or  con- 
tractures. It  may  be  demonstraUnl  in  weakened  or  anesthetic  limbs, 
and  is  often  indicated  by  exalted  reflexes.  It  may  be  pn)voked  by  an 
elastic  bandage,  deep  massage  of  the  muscles,  sharp  flexion  or  extension 
of  joints,  faradization,  frictions,  percussion,  and  suggestion,  varying  in 
different  patients.  The  contractures  thus  induced  invade  both  flexors 
and  extensors,  and  fix  the  joint  in  a  characteristic  attitude,  the  same  as 
that  in  the  accidental  and  spontaneous  hysterical  contractures.  By 
similar  means  it  can  be  caused  to  subside.  Charcot  denominated  this 
state  the  diathesis  of  oontradure. 

Mental  Stigmata. — The  mental  stigmata  of  hysteria  consist  in  a 
belittlement  of  memory  and  of  will-power.  The  amnesia  is  sometimes 
due  to  the  lack  of  mental  concentration, — itself  the  outcome  of  the  en- 
feeblement  of  volition, — and  the  loss  of  will-power  is  also  frequently  mani- 
fested in  the  impulsive  acts  and  general  want  of  self-control. 

1.  Amnesia. — The  forgetfulness  of  hysterics  accounts  frequently  for 
their  uncertain  and  contradictory  statements,  and  has  oflen  unjustly  laid 
them  open  to  charges  of  deceit.  In  some  instances  the  memory  loss  is 
systematized, — ^that  is,  it  embraces  a  certain  group  of  related  facts  jx^rtain- 
ing  to  some  person  or  event,  while  other  contemporaneous  incidents  are 
recalled.  In  the  same  way  a  group  of  motor  images  may  disap}>ear, — 
such,  for  instance,  as  those  for  walking  or  writing  or  for  articuliite  si>eech, 
— and  astasia,  agraphia,  and  motor  aphasia  result.  In  this  way  the  recol- 
lection of  a  certain  person  may  completely  drop  out  of  their  minds,  or 
they  may  lose  all  the  words  of  an  acquired  language.     In  other  cases 
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the  memory  loss  may  be  localized;  that  is  to  say,  it  embraces  a  given 
period  of  time.  Frequently  after  a  convulsive  attack,  sometimes  in 
traumatic  cases  after  the  initial  accident,  there  is  a  loss  of  memory  for  a 
variable  period  of  time  antecedent  to  the  incident  in  question,  or  for  a 
period  both  before  and  after  the  mental  disturbance.  Rare  instances  are 
recorded  in  which  the  amnesia  has  been  tdal  and  complete  for  all  acqui- 
sitions up  to  or  during  a  certain  period  of  life.  Such  patients  begin 
again  to  speak  and  learn  as  children.  In  some  cases  acts  and  impressions 
are  forgotten  immediately.  A  book  or  a  short  story  may  be  read  re- 
peatedly with  full  interest  and  appreciation,  but  is  at  once  forgotten. 
In  all  marked  cases  of  hysteria  there  is  some  blurring  of  recent  memories. 

The  amnesias  of  hysteria  are  analogous  to  the  anesthesias,  and,  like 
them,  under  the  action  of  hypnotism  or  in  subconscious  states,  may  be 
demonstrated  to  be  purely  functional.  The  memory  impressions  do 
exist,  and  they  can  be  revived.  Recovered  cases  similarly  regain  the 
faculty  tcm|)orarily  lost.  Out  of  localized  amnesias  a  double  personality 
may  arise,  as  under  similar  circumstances  the  hysteric  loses  one  group  of 
memories  and  regains  the  other,  alternating  between  the  two. 

Aboulia  implies  absence  of  will-power.  It  expresses  the  impaired 
volition  of  hysterics,  which  reduces  their  powers  of  mental  concentration 
and  attention,  and  renders  them  vacillating,  impulsive,  and  lacking  in 
d(?terniination.  In  some  cases  it  attains  such  prominence  that  they  can 
not  bring  themselves  to  undertake  the  simplest  task,  such  as  dressing  or 
undressing,  and  hesitate  at  the  slightest  obstacle. 

ImpresHiomibiliiii  or  suggestibility  is  often  extremely  developed  in 
hysterics,  and  practically  constitutes  a  mental  stigma.  They  are  emo- 
tional and  easily  swayed,  subject  to  the  slightest  influence  and  sensitive 
to  insignificant  impressions.  The  lack  of  will-]X)wer  renders  them  of 
infirm  and  vacillating  judgment,  so  that  they  often  become  dependent 
u]K)n  others  to  decide  their  slightest  actions.  The  insistent,  underlying, 
fixed  idea  thus  controls  them  the  more  thoroughly. 

Shnidation, — From  inadequate  knowledge  of  the  disease,  hysterics 
have  been  supposed  to  simulate  for  the  pleasure  of  it,  and  to  deceive 
for  the  siitisfaction  derived  from  notoriety.  To  a  very  slight  degree  this 
may  l)e  true,  but  the  simulation  and  the  deceit  have  their  origin  in 
misconceptions,  in  misconstnied  impression,  or  arise  from  the  failure  of 
impressions  to  reach  the  field  of  consciousness.  Hysterical  young 
women  are  too  commonly  supposed  to  be  erotic.  This  is  sure  to  be  the 
case  if  in  their  attacks  they  show  emotional  attitudes  or  actions  that 
may  be  so  inteq^retwl.  As  a  matter  of  fact,  they  are  usually  frigid. 
Introspection  and  self-concentration  are  fatal  to  the  grand  passion. 
I^)cal  anesthesias  or  hj'peresthesias  may  completely  destroy  the  genesic 
sense. 


ACCIDENTS  OF  HYSTERIA. 

We  come  now  to  the  more  or  less  transitory  features  of  hysteria,  the 
accidents,  chief  among  which  are  the  hysterical  attacks.  These  often 
take  the  form  of  severe,  intense,  and  prolonged  convulsions.     While 
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uncommon  in  this  country,  they  are  occasionally  observed  in  the  most 
typical  form.  Ordinarily,  however,  the  attack  is  partial  or  larvated. 
Only  by  an  understanding  of  the  extreme  variety  will  we  be  able  to  esti- 
mate the  simpler  forms,  which  usually  consist  of  isolated  elements  of 
the  typical  grande  attaque  of  Charcot. 

Hysterical  Convulsive  Attacks. — The  complete  grand  aUacks, 
as  studied  and  described  by  Charcot  and  figured  by  Richer,  are  infre- 
quent, but  in  some  irregular  or  fractional  form  they  occur  in  the  very 
large  majority  of  all  cases  of  hysteria.  Patients  possessing  spasmogenic 
zones  may  usually  be  thrown  into  a  convulsion  by  firm  pressure  on  these 
points,  and  during  the  seizure  similar  pressure  again  commonly  causes  it 
to  subside.  Emotional  disturbances  may  anise  the  attacks  or  they  may 
apparently  come  on  spontaneously. 

The  grrand  attack  consists  of  a  premonitory  stage,  followed  by  four 
periods:  (1)  The  prodromal  stage  varies  in  diflTerent  patients,  but  is 
uniform  for  the  given  case.  Some  patients  are  depressed,  taciturn,  and 
moody;  others  exhilarated,  restless,  quarrelsome,  and  talkative.  Many 
have  hallucinations  of  sight  or  of  hearing,  referred  in  the  direction  of  the 
anesthetic  side,  and  the  insensitive  areas  may  be  increased.  Usually, 
palpitations  and  vasomotor  storms  are  observed.  There  may  be  nausea, 
hiccup,  trembling,  and  the  discharge  of  a  large  quantity  of  urine. 
The  aura  follows.  This,  ordinarily,  consists  of  a  painful  feeling  arising 
in  the  lower  part  of  the  abdomen,  and  develops  into  the  sensation  of  a 
rounded  body,  which  mounts  upward,  and,  as  it  reaches  the  neck,  gives 
rise  to  feelings  of  strangulation  or  suffocation — the  globus  hystericus. 
The  face  may  flush,  hissing  is  heard  in  the  ears,  throbbing  is  felt  in  the 
temples,  objects  turn  dark  before  the  eyes,  vertigo  occurs,  and  the 
patient  sinks  down,  or  even  falls  suddenly,  unconscious,  and  the  fit 
begins.  In  many  instances  the  fit  does  not  develop,  and  in  a  moment 
the  patient  is  relieved,  or  the  globus  may  last  for  hours  without  eventu- 
ating in  a  fit.  Sometimes  this  train  of  symptoms  is  incited  by  emotional 
disturbance  arising  from  insignificant  irritation,  or  any  strong  mental 
impression  may  induce  it. 

2.  The  epUcploid  period  closely  mimics  the  features  of  an  epileptic 
attack.  There  may  even  be  an  initial  harsh  noise  or  slight  cry.  The 
patient  is  rigid  ;  the  face  is  pale,  but  promptly  becomes  red,  and  the  neck 
is  congested  and  swollen.  Frequently  the  tongue  is  protruded  or  the 
teeth  may  be  ground  together.  Biting  the  tongue  and  involuntary  uri- 
nation are  uncommon,  but  do  occur.  U^sually  the  convulsion  is  most 
marked  on  the  anesthetic  side  to  which  the  face  is  turned.  The  tonic  phase 
lasts  two  minutes  or  less,  and  is  often  attendeil  by  slow,  rigid  move- 
ments of  wide  range,  with  notable  extension  of  the  feet  and  supination 
of  the  hands  or  movements  of  circumduction,  unlike  anything  seen  in 
epilepsy.  The  fingers  are  usually  clencheil  over  the  thumb,  which  may 
protrude  between  them ;  the  chest  and  abdomen  are  fixc»d  and  the  body 
is  rigid.  This  tonic  phase  is  followtnl  by  a  clonic  phase,  in  which  rapid, 
small  oscillations  begin  in  the  rigid  members  and  in  the  face.  The  sus- 
pended respiration  reappears  in  broken,  arrhythmical  gasps  and  sol)s,  the 
chest  and  abdomen  acting  independently.    Noisy  movements  of  swallow- 
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Fig.  262.— Tonic  phase,  the  tongue  rolling  from,  one  angle  of  the  mouth  to  the  other  (Richer). 


Fig.  263.— Schematic  repreeentation  of  the  wi<:e  tonic  movements  (Richer). 


Fig.  264.— Tonic  phaM,  circumduction  movements  of  upper  membem  (Rioher). 


Fig.  266.— Clonic  phase,  schematic  representation  of  clonic  movements  (Richer). 


Fig.  266.— Phase  of  resolution  (Richer). 
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ing  and  sonorous  borborygmi  are  frequently  produced.  All  the  clonic 
movements  are  independent  and  illogical.  This  phase  may  last  several 
minut>es  and  gradually  subside,  the  patient  falling  into  a  ph(is€  of  resdu- 


Fig.  257.— Phase  of  resoluiiou,  retaining  partial  coutractures  (Richer). 


Fig.  258.— Posterior  arc  de  cercle  (Richer). 


Fig.  260.— Lateral  arc  de  cercle  (Richer). 


tioriy  in  which  some  rigidity  may,  however,  persist.     Stertor  and  froth- 
ing saliva  may  appear,  and  sometimes  general  twitchings  or  sharp  spasms 
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may  still  agitate  the  patient  at  intervals.     The  pupil  may  not  respond 
to  light. 

3.  The  Period  of  Cloumism. — After  the  phase  of  resolution  of  the 
epileptoid  period  has  lasted  a  short  time,  the  second  period  develops.  It 
is  made  up  of  two  phases, — (a)  a  pliase  of  coniortiom,  or  illogical  atti- 
tudes, and  (b)  a  phase  of  wide-ranged,  or  grandy  movements.  The  con- 
tortions of  the  first  phase  are  usually  steadily  maintained  for  several 
minutes,  thereby  varying  essentially  from  the  grand  movements  of  the 


Fig.  261.— Pftulonal  attitude  of  struggling  with  an 
MBailaut  (Klcher). 


Fig.  ]i62.— PuBflioDftl  Attitude  of  eoliei- 
Ution  (Richer). 


Fig.  263.— ZodpeiA  (Richer). 


Fig.  264.— Delirium  of  the  fourth  period  (Richer). 


second  phase,  which  are  repeated  with  more  or  less  rapidity.  One  of 
the  most  common  and  characteristic  contortions  is  an  exaggerated  opis- 
thotonos, or  arc  de  cercie.  This  may  also  be  executed  forward  or  later- 
ally. To  these  contortions  succeed  alternate  flexions  and  extensions  of 
the  tnmk  or  of  the  limbs,  or  rotations  of  the  head.  This  phase  is 
attended  usually  by  violent  outcries,  and,  in  evident  fear  or  rage,  the 
patients  tear  their  garments,  grimace  in  a  horrible  manner,  and  put 
forth  an  astounding  amount  of  strength  against  those  trying  to  control 
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them.  In  this  phase  they  often  bite,  scratch,  and  strike  at  their  at- 
tendants, apparently  under  the  domination  of  tlie  Iiallucinations  of  a 
fixed  dream  or  delusional  storm. 

4.  Period  of  Passional  Attihtdes. — ^The  thin!  periiKi  is  the  gradual 
outgrowth  and  logical  continuation  of  the  sect>nd.  The  patient  drama- 
tizes in  pantomime  the  acts  of  the  dream  that  embraces  circumstances  of 
the  past  life,  or  perhaps  the  incidents  conn(H»tcil  with  the  origin  of  the 
hysterical  condition.  Terror,  love,  gaiety,  rage,  eroticism,  singly  or  by 
turn,  animate  the  features  and  compel  the  attending  attitudes  and 
gestures.  The  acts,  emotions,  and  attitudes  of  one  attack  are  usually  re- 
peated with  fidelity  at  each  succeeding  crisis  by  a  given  case*.  If 
one  knows  the  nature  of  the  dream,  it  is  easy  to  anticipate  its  manifes- 
tation. 

5.  The  period  of  delirium  is  a  prolongation  of  the  dream  state  of 
the  third  period.  It  still  pursues  and  dominates  the  patient,  who  now 
talks  in  the  delirium  and  verbally  expresses  his  hallucinations,  which 
usually  have  to  do  with  disagreeable  sights,  animals,  and  acts.  The 
panorama,  in  which  red  often  predominates,  unrolls  from  the  anesthetic 
side.  The  passional  attitudes  may  be  occasionally  repeated.  The 
delirium  may  be  gay,  furious,  sad,  or  obscene,  and  the  language  and 
actions  correspond.  After  a  varying  time  the  hallucinations  fade,  sad 
memories  may  recur,  with  sobs  and  tears,  and  suddenly,  or  after  a  few 
moments'  silence,  the  patient  arouses,  a  little  fatigued,  and  at  once  fully 
recovers  his  former  conscious  state. 

The  duration  of  a  grand  attack  is  variable,  but  on  an  average  requires 
from  fifteen  minutes  to  half  an  hour.  The  prodromal  stage  and  the 
fourth  period  may  be  very  long.  The  epileptoid  period  rarely  exceeds 
three  minutes ;  the  second  period  ordinarily  lasts  five  to  ten  minutes ; 
the  third  is  still  longer.  In  some  instances  one  attack  follows  another 
without  appreciable  interval,  or  some  feature  of  the  attack,  as  the  stujwr 
of  the  first  period  or  the  delirium  of  the  fourth,  may  be  prolonged  for 
hours  and  days,  constituting  a  status  hysteticus.  The  following  table 
may  serve  to  systematize  the  features  of  the  grand  attacks  : 


Premonitoiy  stage.  |  Prodromes. 


'  Mental  disorders  and  hallacinationi. 

Functional  (jrganic  diHordcrs. 

Motor  and  sensory  disorders. 
^  Aura,  globus. 

f  Onset. 
Tonic  phase.    Slow  movements  and  tetanic  rigidity. 
Clonic  phase.     Small,  r]uick  movements. 
Phase  of  resolution.  -[    Sopor,  stertor. 

T>^ -1    1.   1  .„^  (  Phase  of  contortions,  arc  de  cercle. 

Period  of  downism.  |  pj^^  ^^  ^^^^  movementi*,  salaams. 

Passional  period.  -[  Passional  attitudes  and  actions. 

Period  of  deliriuuL  -[  Delirium,  hallucinations,  Z(Jo[>sia. 

Modified  or  Partial  Attacks. — The  typical  ^rarid  attack  may  be 
infinitely  modified.  It  may  be  intensified  or  rediiwfj  in  severity,  but, 
what  is  of  more  importance,  it  may  \h:  di.saggregated,  and  almost  any 
feature  of  it  may  occur  alone  as  a  partial  attack.     These  imrtial  attacks 
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may  also  be  indefinitely  prolonged  in  a  condition  of  status.  Some  of 
the  most  commonly  encountered  ones  follow : 

Vertigin(m8  Attacks, — The  premonitory  vertigo,  obscuration  of  vision, 
ringing  in  the  ears,  and  sinking  feeling  may  recur  repeatedly,  without 
other  features  of  the  attack. 

Globtis  aiiacks  are  among  the  most  common  of  the  larvated  seizures. 
The  patient  suddenly  feels  the  discomfort  at  the  throat,  or  it  may  slowly 
appear,  and  only  disappear  after  a  considerable  period. 

Epileptoul  Attacks. — The  attack  may  cease  with  the  phase  of  resolu- 
tion belonging  to  the  first  period,  or,  recurring  at  this  point,  strongly 
simulate  the  epileptic  status.  The  differential  diagnosis  is  ofl>en  ex- 
tremely difficult,  the  more  so  as  epilepsy  may  affect  a  hysterical  subject, 
and  convulsive  manifestations  of  both  neuroses  may  alternate. 

Tetanic  Attacks, — The  seizure  may  be  limited  to  the  first  phase  of 
the  second  period.  The  arc  de  cerde  suddenly  appears,  and  may  per- 
sistently endure,  or  to  it  may  be  added  the  clownism,  with  wide  move- 
ments, giving,  for  instance,  salaam  attacks.  Rage,  joy,  and  other  emo- 
tions may  then  modify  the  movements  and  the  attitudes,  and  demoniacal 
or  maniacal  attacks  are  presented,  in  which  the  patient  may  be  extremely 
wild  and  unmanageable. 

Attacks  of  ecstacy  are  manifestations  of  the  passional  attributes  of 
the  third  period.  With  or  without  premonition  or  aura,  the  patient 
suddenly  becomes  motionless,  and  the  face  expresses  astonishment,  admi- 
ration, adoration,  or  stupor.     Cataleptic  features  are  often  added. 

Syncopal  Attacks. — After  an  aura  or  some  feeling  of  discomfort  the 
patient  relaxes  and  becomes  inert  and  apparently  unconscious.  The 
hands  may  be  clenched  or  a  tremor  of  the  eyelids  may  indicate  the 
spasmodic  state.  Respiration  slows,  the  face  may  be  pale  or  slightly 
flushed,  but  the  pulse  is  unaffected.  This  attack  may  be  prolonged  into 
the  sleep  attack. 

Attacks  of  Sleep, — ^This  lethargic  or  trance-like  condition  may  follow 
several  ordinary  attacks,  or  some  emotional  storm  may  induce  it.  Its 
onset  may  be  gradual,  or  sudden  and  apoplectic.  The  appearance  is 
one  of  natural  sleep,  but  careful  search  will  often  detect  slight  contrac- 
tures, as  in  the  eyelids,  which  do  not  easily  yield  to  the  finger,  in  the 
ocular  squint,  or  the  position  of  the  hands  and  feet.  Frequently  there 
is  a  marked  tendency  to  catalepsy,  and  the  limbs  retain  any  position  pas- 
sively given  them.  The  pupils  are  sensitive  to  light,  and,  though  gen- 
eral sensation  seems  abolished,  it  is  only  masked,  as  such  patients  fre- 
quently report  all  that  has  occurred  during  the  sleep.  The  pulse-rate, 
ordinarily  normal,  may  be  diminished  or  increased.  The  respiration  is 
usually  shallow  and  reduced  in  frequency.  The  temperature  may  be 
normal,  subnormal,  or  slightly  elevated.  Such  attacks  may  last  minutes, 
hours,  or  months,  and  terminate  commonly  by  a  convulsive  attack,  by 
laughter  or  tears,  or  a  few  delirious  words. 

Somnamhtilw  Attacks. — Some  patients,  under  a  sudden  impulsion, 
start  on  long  flights  or  make  considerable  journeys,  in  which  they  may 
travel  great  distances  and  consume  many  days.  Finally,  they  come  to 
themselves  in  great  surprise  at  being  from  home,  and  may  have  no  reo- 
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oUection  of  the  intervcDing  events.  In  a  succeeding  attack  they  may 
recall  everything  that  transpired  in  the  first,  and,  by  a  repetition  of  such 
protracted  attacks,  build  up  a  double  existence  or  personality,  or  the 
morbid  state  may  eventually  completely  displace  the  normal  one.  In 
lessened  degree  automatism  and  somnambulic  attacks  of  short  duration 
are  not  uncommon  in  hysteria. 

Motor  Accidents. — ^Paralyses  and  Contractures. — Both  the 
paralyses  and  contractures  of  hysteria  are  foreshadowed  by  the  stig- 
mata of  amyasthenia  and  the  diathesis  of  contracture,  of  which  they 
may  be  considered  temporary  exacerbations.  They  are  frequently 
combined  in  a  given  patient,  and  even  in  a  given  limb.  They  may 
follow  :  (1)  Convulsive  attacks  ;  (2)  mental  impressions  or  shocks  ;  (3) 
traumatism ;  and  (4)  various  morbid  states.  It  happens  that  after  a 
convulsive  attack  a  hemiplegic,  paraplegic,  or  monoplegic  i>alsy  super- 
venes and  tends  to  persist  for  a  considerable  time.  The  other  in- 
citing causes  mentioned  act  with  less  rapidity,  and  there  is  usually, 
even  in  traumatic  cases,  an  intervening  i)erio(l  of  freedom  from  motor 
difficulties, — a  period  of  meditation,  as  Charcot  denominated  it,  or 
of  autosuggestion, — lasting  a  few  hours  or  several  days.  In  addition,  it 
is  to  be  noted  that  there  is  no  necessary  relation  between  the  severity  of 
the  physical  exciting  cause  and  the  extent  or  completeness  of  the  paralysis 
and  contractures.     They  are  relative,  however,  to  the  mental  shock. 

Paralyses  of  hysteria  are  commonly  marked  by  a  sudden  emotional 
onset,  or  they  may  gradually  develop  after  some  such  moral  storm. 
Earely  do  they  abolish  every  movement  in  a  limb,  and  close  obser- 
vation will  usually  detect  slight  evidences  of  voluntary  or  automatic 
motility.  The  antagonistic  muscle-groups  are  equally  aflFected  and 
the  limb  is  quite  limp.  There  are  vasomotor  and  trophic  disorders 
in  very  exceptional  instances  only.  The  local  temj>erature  may  be 
slightly  reduced,  and  edema  be  encountered.  Electrical  and  tendon 
responses  are  normal.  There  may  be  superficial  or  deep  anesthesia  or 
hyperesthesia.  Variations  of  the  extent  and  intensity  of  the  paralysis 
follow  various  influences  or  occur  spontaneously.  Ordinarily,  hysterical 
palsies  terminate  in  complete  recovery,  but  may  last  days  or  years.  In 
some  instances  they  are  succeeded  by  contractures,  or  palsy  and  contrac- 
tures alternate.  In  rare  instances  the  paralysis  is  clearly  ideational,  in 
that  it  occurs  only  for  certain  groups  of  voluntary  movements,  such  as 
those  of  writing  or  walking. 

Hysterical  contractures  present  loss  of  ix)wer,  with  persistent  invol- 
untary rigidity,  without  modification  of  the  electrical  or  tendon  re- 
sponses. It  is  a  rigid  palsy.  The  affected  limb  is  more  or  less  rigid, 
the  muscles  are  tense  and  firm,  and  the  contractures  persist  during  sleep, 
but  yield  completely  during  general  anesthesia.  Trophic  disorders  are 
rare,  except  in  cases  of  several  years'  standing,  when  the  muscles  may 
be  changed  by  actual  fibrosis  and  permanent  surgical  deformities  result 
Ordinarily,  there  is  superficial  or  deep  anesthesia,  or  superficial  sensi- 
tiveness. In  slight  cases  the  contractures  may  subside  during  sleep. 
Rare  cases  present  exquisite  sensitiveness  and  severe  paroxysms  of  pain. 
Commonly  the  onset  and  termination  are  abrupt,  but  may  be  gradual. 
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Contractures,  once  developed,  show  a  tendency  to  protracted  duration. 
They  impress  characteristic  attitudes  upon  the  limbs.  The  arm  is  usually 
adducted ;  the  elbov  wrist,  and  fingers  forcibly  flexed.  The  hand, 
when  alone  affected,  may  be  flexed  into  a  fist,  with  thumb  under  or  be- 
tween the  fingers,  or  the  hand  may  be  extended  or  held  in  the  writing 
position.  The  lower  extremity  is  commonly  extended  in  all  its  joints. 
Rarely,  the  foot  is  dorsally  flexed.  The  muscles  of  the  trunk  are 
not  infrequently  contractured,  causing  deviations  of  the  spinal  column 
mimicking  scoliosis  and  anterior  and  posterior  curvatures.  The  toes 
may  be  extended  or  flexed.  Many  of  these  attitudes  are  transiently 
represented  in  the  hysterical  attacks,  as  shown  in  the  figures  on  pages 
598  and  599,  and  in  some  sense  hysterical  contractures  or  palsies  may 
be  considered  prolonged  localized  attacks,  or  as  a  hysterical  status  of 
fractional  extent. 

Some  of  the  more  common  varieties  of  hysterical  motor  accidents 
follow. 

Hysterical  hemiplegia  affects  either  side  with  about  equal  frequency. 


Fig.  265.— Hysterical  oontracture  lu  foot  and  leg. 

Ernest  Jones  ^  in  a  tabulation  of  277  cases  found  it  approximately  55  times 
on  the  right  to  45  times  on  the  left  side.  The  distal  portions  of  the  limbs 
are  most  affected.  Instead  of  walking  with  the  rigidity  of  organic  hemi- 
plegia, the  foot  and  leg  are  limply  dragged  along  the  ground,  the  advance 
being  made  by  the  sound  side.  Ordinarily,  there  is  anesthesia  of  similar 
hemilateral  extent  or  other  sensory  stigmata  on  the  same  or  opposite  side. 
Commonly  the  face  escapes,  and,  when  affected,  the  lower  half  is  most  im- 
plicated. Almost  invariably  limited  contractures  will  at  the  same  time 
l)e  found,  or  they  may  predominate  over  the  flaccidity  or  alternate  with  it. 
HyHterical  morwplexj'ms  may  be  single  or  multiple.  Their  distribution 
may  be  unilateral  or  crossed.     The  face  and  limb  on  the  same  or  op- 

eKsite  sides,  or  both  lower  limbs,  or  all  four  limbs  may  be  affected, 
sually  the  paralytic  member  is  not  affected  in  its  totality,  and  presents 
an  anesthesia  of  greater  extent  than  the  paralysis  and  of  characteristic 
geometric  outline.  The  paraplegic  variety  may  disturb  the  urinary  con- 
trol, mainly  through  the  anesthesia  of  the  mucous  surfaces. 

The /ace  may  be  affected  either  by  paralysis  or  contracture.     In  the 
paralytic  variety  the  upjxjr  portion   of  the  face  usually  escapes,  as  in 
brain-lesions.     In  the  spasmodic  variety  the  lips  and  tongue  are  most 
1  "Rev.  Neurolog.,"  March  15,  1908. 
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affected,  and  an  appearance  of  palsy  on  the  opposite  side  is  induced  as 
the  contracture  drags  the  mouth  to  its  own  side.  The  spasm  in  the 
face  and  tongue  is  exaggerated  by  having  the  mouth  opened  and  the 
tongue  protruded. 

Torti(*oUi4i  may  be  due  to  contraction  or  to  paralysis,  and  the  vicious 
position  of  the  head  corresponds.  Contractures  may  be  confined  to  the 
eyelids,  giving  a  false  appearance  of  unilateral  or  l)ilateral  ptofris.  The 
rigidity  and  resistance  of  the  eyelids  and  the  depressed  eyebrows  dis- 
tinguish it  from  paralysis  of  the  levator,  in  which  the  eyelids  are 
relaxed  and  the  eyebrow  elevated. 

Contractures  and  paralyses  of  the  ocular  mmeles  are  seldom  seen,  but 
do  occur.  Convergent  strabismus  may  appear.  Conjoined  movements 
may  be  impossible  upon  voluntary  effort,  but  take  place  inadvertently. 
Divergent  squint,  palsy,  or  contracture  of  a  single  rectus  or  oblique 
are  not  seen  in  hysteria.  Pupillary  stasis  is  not  an  extreme  rarity. 
Karplus  ^  contends  that  in  the  majority  of  cases  during  hysterical 
attacks  the  pupil  does  not  respond  to  light,  and  that  this  may  also  be 
the  case  in  minor  attacks. 

Hysferwal  coxalgia  may  present  all  the  attitudes  of  organic  hip- 
disease,  though  alxluctiou,  outward  rotation,  and  apparent  lengtliening 
are  rare.  The  apparent  deformity  subsides  under  anesthesia,  and  the 
joint  is  found  free  and  smooth.  The  joint  also  is  not  sensitive  to 
percussion  over  the  trochanter,  or  frtmi  the  knee.  Commonly  there  is 
an  area  of  cutaneous  sensitiveness,  which  is  bounded  by  the  iliac  crest 
and  Poupart's  ligament  al)ove  and  a  horizontal  line  below  the  trochanter. 
This  may  also  be  hysterogenic.  Hysterical  edema  may  mimic  the  local 
swelling  and  redness  of  actual  disease,  and,  indeed,  hysterical  signs  may 
be  addcil  to  the  true  malady. 

Astasia  abasia  is  a  hysterical  condition  characterized  by  abolition 
or  disturbance  of  the  coordinate  movements  for  walking  and  standing 
In  bed  or  on  a  chair  the  jyatient  may  show  full  coordinate  control  of  the 
legs,  but  may  be  unable  to  stand  unsupj)orted,  or,  if  able  to  stand,  is 
unable  to  walk.  Some  such  crises,  while  uiial)le  to  walk,  can  run,  leap, 
hop,  or  climl)  with  ease.  The  difficulty  is  due,  as  already  indicated,  to  a 
systematized  amnesia. 

Hysterical  rhsrthniical  spa^sms  affect  the  limbs,  face,  or  neck, 
causing  movements,  the  same  as  those  purjwsely  exwutc^d  in  health,  but 
steadily  repeated  with  considerable  force.  They  occur  in  attiicks  lasting 
from  a  few  minuter  or  a  few  hours  to  several  days.  They  cease  during 
sleep,  and  ap[)arently  consist  of  a  fractional  ])art  of  a  major  attack. 
Among  such  rhythmical  attacks  may  be  named  the  nodding  »paj&m,  in 
which  the  head  is  noddtd  or  shaken  or  rotated  involuntarily,  and  so 
forcibly  that  it  is  impossible  to  chec^k  it  by  manual  strength.  The 
choreic  dance  or  saltatory  chorea^  which  ])layed  so  important  a  part 
in  medieval  epidemics,  is  of  this  nature.  Some  patients  move  the  arms 
as  if  using  a  hammer  or  other  implement,  and  in  general  the  rhyth- 
mical spasms  show  the  dominance  of  a  fixed  idea.  In  a  similar  way 
the  diaphragm  may  be  affected,  causing  a  i)eculiar,  lioarse,  barking  cough. 
1  "Jahrb.  f.  Psych.,"  1898. 
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Sneezing  or  grunting  may  be  repeated  in  tnore  or  less  prolonged  attacks. 
In  very  rare  instances  the  movements  may  closely  simulate  the  incoor- 
dinatCy  involuntary,  arrhythmical  action  of  Sydenham's  chorea. 

Hysterical  tremors  are  of  great  interest,  and  often  present  very 
difficult  diagnostic  problems.  In  hysteria,  and  as  an  accident  of 
hysteria,  we  may  encounter  all  varieties  of  tremor,  not  excepting  the 
intentional  form  that  is  so  striking  a  feature  of  insular  sclerosis. 
Hysterical  tremors  may  be  localized  or  generalized,  fine  or  coarse,  rapid 
or  slow,  intermittent  or  persistent,  and  may  last  for  months  and  years. 
The  tremor  of  Graves'  disease,  of  paralysis  agitaus,  of  senility,  and  of 
metallic  iK)i80uings  may  be  exactly  counterfeited  by  hysteria.  In  some 
cases  the  tremor  comes  on  in  spells  or  attacks,  in  some  instances  it  is 
limited  to  the  anesthetic  side  or  to  an  insensitive  member,  and  in  gen- 
eral its  exact  relation  depends  upon  the  escort  of  hysterical  stigmata. 
The  combination  of  hysteria  with  the  organic  diseases  which  are  marked 
by  tremor  is  very  common.  This  is  especially  true  of  multiple  sclerosis 
and  the  metallic  poisonings.     Charcot  gave  the  following  classification  : 


Hysterical  Tremors. 


f  Tremors,  not  increased  by 
\      voluntary  movements. 


1.  Oscillating  trcmorst 
three  to  six  per 
second.  ( 

2.  Vibrating  tremors,  . 
eight  to  nine  or  < 
more  per  second.       ^ 


B. 


Imitate  paralysis  agi- 
tans  or  senile  trem- 
bling. 

Imitate  Graves'  dis- 
ease. 


'  Tremors,  occurring  at  rest 
or  not,  provoked  or  ex- 
aggerated   by  voluntary  /  3.  Intention   tremors, 
movements  which  do  not  J      five  to    seven    per 
accelerate  their  rapidity,  (      second, 
but  augment  their  am- 
plitude. 


Imitate  insular  scle- 
rosis or  mercurial 
tremor. 


Hysterical  tics  may  be  considered  as  fractional  rhythmic  spasms, 
occurring  with  more  or  less  irregularity.  Like  tics  in  general,  they 
have  a  purjwsive  character,  and  are  the  expression  of  a  fixed  though 
usually  subconscious  idea.  Winking,  grimacing,  shrugging,  sniffing, 
coughing,  movements  of  the  hands,  jerking  of  the  legs,  which  may 
cause  jumping,  etc.,  are  encountered. 

Sensory  Accidents. — Palnftil  Accidents. — Owing  to  their  more 
insistent  nature  the  sensorj'  accidents  of  hysteria  are  nearly  all  of  a  pain- 
ful character.  Sudden  amblyopia  and  deafness  have  already  been  men- 
tioned among  the  stigmata,  but  may  apjK^ar  transiently  as  accidents. 

Hysterical  cephalalgia  may  be  deei)-seated  or  superficial,  in  which  case 
it  is  marked  by  a  hyperesthetic  zone.  In  rare  instances  it  is  most  pro- 
nounced in  the  eyeball.  It  is  likely  to  occur  in  periodic  attacks,  es- 
pecially toward  night,  may  be  attended  by  vomiting  and  prostration, 
and  is  sometimes  intense.  It  may  be  confounded  with  luetic  headache, 
migraine,  the  pain  of  cerebral  tumor,  even  with  that  of  meningitis. 

Hysterical  paeudomeningitia   is   occasionally   encountered   and   may 
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deceive  the  elect.  It  may  present  malaise,  loss  of  appetite,  pains  in  the 
head,  increasing  to  an  insupportable  intensity  and  leading  to  delirium. 
Vomiting,  rigidity  of  the  neck  and  extremities,  fever,  vasomotor  streaks, 
and  convergent  squint  may  be  added.  Only  a  history  of  antecedent 
hysteria,  an  active  pupil,  a  regular  pulse,  an  absence  of  the  dissociation 
between  temperature,  pulse,  and  respiration,  and  the  presence  of  hys- 
terical stigmata  will  enable  a  diagnosis  if  spinal  puncture  gives  negative 
results. 

Spinal  irritability  and  tenderness  are  frequent,  and  sometimes  consti- 
tute the  dominant  symptoms.  The  sensitiveness  is  exquisite,  and  may 
be  localized  over  a  few  vertebrsB,  simulating  Pott's  disease,  or  extend 
the  length  of  the  spine.  In  many  instances  it  is  especially  severe  over 
the  coccyx.  The  lightest  touch,  even  the  contact  of  the  clothing,  may 
be  painful,  and  the  patient  can  neither  lean  back  in  chairs  nor  lie  on  the 
back.  Usually,  if  the  patient's  attention  can  be  completely  distracted, 
the  sensitive  zone  is  foimd  tolerant  even  of  vigorous,  deep  pressure.  It 
is  analogous  to  the  hysterical  hyperesthetic  joints  and  localized  hyper- 
esthesias. 

Vhcercd  iiearalc/ias  arc  often  marked  by  superimjx)sed  hyperesthetic 
stigmatu,  and  may  give  rise  to  the  suspicion  of  gastric  or  intestinal  ulcer 
or  malignant  disease,  or  ape  the  crises  of  tabes. 

Hysterical  angina  pectoris  may  exactly  trace  the  features  of  sttmo- 
cardiac  attacks.  In  some  cases  it  may  attend  an  actual  organic  lesion, 
but  usually  there  is  no  evidence  of  cardiac  disease,  and  hysterical 
hyperesthesia  in  the  precordial  region  is  present.  Such  attacks  are 
likely  to  occur  in  the  night,  and  may  have  their  starting-point  in  a  dream. 
Oft«n  they  arc  preceded  or  followed  by  em<^tional  disturbance  of  a 
hysterical  sort.  Generally,  the  attacks  are  of  short  duration,  but  may 
persist  for  several  days  in  a  sort  of  status.  The  prognosis  is  not  entirely 
favorable,  in  view  of  the  fact  that  it  is  impossible  to  absolutely  exclude 
an  organic  condition  during  life. 

Visceral  Accidents. — ^Respiratory  Apparatus. — Associated  with 
laryngeal  paralysis  and  anesthesia,  aphonia  is  encountered.  It  usually 
appears  suddenly.  The  patient  may  whisper  or  execute  low  tones. 
Sonorous  cough  generally,  and  sometimes  singing,  may  remain  unim- 
paired, showing  the  ideational  disturbance  of  vocalization  and  the 
systematized  defect  Such  patients  may  talk  in  their  sleep  with  a  voice 
of  normal  qualities.  The  laryngoscope  may  show  the  vocal  bauds 
unduly  sepamted  or  approximated.  Mutism  is  more  clearly  a  cerebral 
defect,  a  systematized  motor-speech  amnesia.  It  may  or  may  not  be 
attended  by  aphonia.  In  rare  instances  agraphia  has  been  present,  but 
ordinarily  the  patient  writes,  gestures,  and  otherwise  readily  expresses 
ideas.  The  mouth  parts  usually  are  entirely  mobile  and  free,  but 
sometimes  the  tongue  is  contractured  and  c^an  not  be  protruded. 
Hysterical  stammering  has  also  been  recorded.  Mirror  speech  is  some- 
times hysterical.  The  ptiticnt  enunciatc^s  words  backwanl.  Repeated 
more  or  less  rhythmic  criesj  sobs,  barks,  hi^mps,  sneezing,  laughter, 
grunts,  and  various  noises  are  met  with,  of  which  the  type  is  the 
hysterical  cough.  They  are  often  attended  by  sensations  of  a  foreign 
body  in  the  nasal  chambers  or  pharynx,  and  appear  usually  in  attackn 
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occurring  at  various  intervals,  and  presenting  a  variable  duration.  They 
cease  during  sleep.  The  cough  is  very  frequent  in  hysterics  of  pubes- 
cent age,  and  may  appear  as  the  sole  manifestation  of  the  disease.  A 
mental,  moral,  or  physical  shock  may  induce  it,  or  abnormal  conditions 
in  the  nasopharynx  may  be  the  starting-point.  Acute  inflammation  or 
adenoids  should  be  suspected. 

Hysterical  dyspnea  may  be  (1)  of  sudden  onset,  due  to  laryngeal 
spasm  ;  (2)  it  may  result  from  contracture  or  paralysis  of  the  diaphragm, 
and  (3)  it  may  consist  of  an  extremely  rapid  breathing,  reaching  GO  or 
100  respirations  a  minute.  The  laryngeal  spasm  is  a  rare  accident,  but  is 
very  alarming  when  it  does  occur,  and  has  resulted  fatally.  Ordinarily, 
relaxation  occurs  when  a  certain  degree  of  apnea  has  been  reached.  In 
the  form  marked  by  rapid  respiration  there  may  be  no  discomfort  or 
effort,  and  the  pulse  is  usually  normal  in  rate  and  character. 

Pulmonary  congestion  and  hemoptysis  are  not  very  rare.  Usually 
there  is  dullness  at  the  apex,  which  may  strongly  suggest  phthisis, 
but  lacks  the  cachexia  and  temperature,  and  tlie  sputum  is  free 
from  bacilli. 

Digrestive  Apparatus. — Hysterical  anorejcia  sometimes  reduces  the 
patient  to  the  lowest  level  of  inanition.  Patients  reach  such  a  degree 
of  emaciation  that  they  are  practically  living  skeletons,  and  life  is  all 
but  extinct.  A  fatal  termination  is  quite  possible.  The  origin  of  this 
state  is  in  some  fixed  idea  of  suicide  or  of  expiation.  It  may  even 
arise  from  some  trivial  fear,  as  of  growing  too  fat.  In  some  instances 
an  esopluigeal  spasm  causing  dyspluigia  leads  to  the  refusal  of  fowl,  or 
it  may  follow  vomiting.  Hysterical  vomiting  occurs  in  attacks  which 
may  last  days,  weeks,  and  months.  Food  is  simply  regurgitated  or 
violently  expelled  after  a  short  stay  in  the  stomach.  Even  fecal  vomit- 
ing has  been  observed.^  Sometimes  there  is  anuria,  and  the  gastric 
ejecta  will  be  found  to  contain  a  corresponding  amount  of  urea.  The 
amount  of  vomiting  and  urinary  excretion  often  alternate  in  close  rela- 
tion. In  another  form  the  esophageal  spasm  is  temporary  or  more  or 
less  prolonged  in  the  form  of  globus.  Tympanites  may  appear  in  asso- 
ciation with  contracture  of  the  abdominal  muscles,  and  cause  a  phantom 
tumor y  or,  if  attendcHi  by  hyperesthesia,  the  appearances  suggest  jpmtoni/w. 
Intestinal  spasms  are  of  frequent  occurrence  in  hysteria,  and  mlay  even 
produce  prolonged  obstipation  by  an  anorectal  contraciurey  which  is  often 
attended  by  severe  \m\\  and  great  sensitiveness.  It  may  be  mistaken 
for  rectal  stricture. 

Urinary  Apparatus. — In  addition  to  the  anuria  and  partial  sup- 
pression of  the  urine  attending  or  alternating  with  hysterical  vomiting, 
and  the  discharge  of  large  quantities  of  limpid  urine  of  low  specific 
gravity  in  the  prodromal  poricxl  of  the  attacks,  or  aft;er  any  of  the  acci- 
dental crises  of  hysteria,  the  amount  and  relative  propoiHon  of  some  of 
the  urinary  constituents  may  be  greatly  modified.  Tourette  and  Catheli- 
neau  found  that  the  urine  of  hysterics  in  the  interparoxistic  periods  of 
their  disease  was  pnictically  normal.  Hysterical  storms  or  temporary 
accidental  crises,  such  as  convulsive  attacks  and  the  various  forms  of 
hysterical  status,  like  rhythmical  spasms,  deUrium,  or  trance,  presented 
»  Bregman,  ''Neurol.  CentraU)!.,"  Oct.,  1901. 
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a  marked  change  in  the  urinary  excretion.  There  is  (1)  a  notable 
diminution  in  the  fixed  residue ;  (2)  the  urea  is  reduced  about  one- 
third  ;  (3)  the  phosphates  are  decreased  about  one-half  of  the  normal 
output  for  twenty-four  hours.  Upon  examination  they  found  (4)  that 
the  normal  proportion  of  the  alkaline  to  the  earthy  phosphates  was 
altered.  Ordinarily,  it  is  in  the  ratio  of  alkaline  3  to  earthy  1,  but 
immediately  after  or  during  such  attacks  they  become  al)out  equal.  It 
is  necessary  to  secure  a  twenty-four-hour  collection  on  which  to  base 
such  estimates,  and  it  should  embrace  the  period  of  the  hysterical  storm. 
Further,  (5)  in  status  lasting  several  days  they  observed  that  the  dimi- 
nution of  urea  lessened  toward  the  end  of  the  attack,  and  as  it  reached 
the  normal  amount  the  status  yielded.  Although  any  of  the  points 
may  be  presented  in  other  than  hysterical  conditions  and  even  in 
epilepsy,  the  combination  of  the  first  four  may  be  taken  as  very  charac- 
teristic.    Many  hysterics  are  troubled  with  frequent  urinationy  which  is 


Fig.  266.  — Dermographla  in  a  male  hysteric. 

especially  aggravated  if  the  mucous  surfaces  of  the  gtniitals  or  of  the 
bladder  are  hyperesthetic.  Mathieu  ^  and  Bal)inski  assert  that  i)olyuria 
is  generally,  if  not  always,  hysterical.  In  short,  that  diabetes  insipidus 
is  a  hysterical  manifestation. 

Hysterical  fever  may  be  continued,  remittent,  or  intermittent,  and 
usually,  if  not  always,  is  found  in  female  eases.  After  an  interval  of 
a  few  days,  or  perhaps  only  after  many  months,  it  may  disappear  sud- 
denly. The  tempemture  may  attain  a  high  nuige — 10')^  or  106^ 
are  not  infrequent,  and  110°  and  higher  have  been  recorded. 
Usually  the  physical  state  shows  no  corresiK)nding  febrile  disturbance, 
but  in  some  instances  the  tongue  is  heavily  coated,  there  is  headache, 
depression,  sweats,  and  general  phenomena  of  fever.  Emaciation  is 
very  unusual.  Commonly  hysterical  fever  is  unattended  by  other  hys- 
terical accidents,  but  it  may  be  associate<l  with  pnlmonar}',  meningeal, 
and  peritoneal  symptoms,  and  lead  to  mistakes.  The  intermittent 
form  may  suggest  malaria.  In  the  diagnosis  of  hysterical  fever  all  sources 
of  infection  and  hidden  suppuration  must  be  carefully  investigated. 
1  *'Prog.  mtki.,''  Feb.  18,  1899. 
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Trophic  and  Vasomotor  Accidents. — The  trophic  accidents  of 
hysteria  are  of  recent  recognition.  They  are  few  in  number,  and  are 
but  rarely  encountered  in  severe  degree.  On  the  skin  erytheniatoxts 
or  vesmdar  eruptiona  are  the  most  common  manifestation,  and  the 
vesicular  form  may  go  on  to  ulceration  and  produce  persistent  scars. 
Even  cutaneous  gangrene  has  been  recorded.  Cutaneous  hemorrhages 
in  the  form  of  bloody  stoeats  have  followed  severe  emotional  disturb- 
ances. In  some  historical  cases  they  have  given  rise  to  the  stigmata  of 
the  crucifixion  or  been  attributed  to  the  finger-prints  of  the  devil. 
They  are  usually  preceded  by  great  pain  in  the  parts.  Bloody  tears 
and  bloody  discharges  from  the  mammse  or  from  the  lungs  are  of  a 
similar  nature.  Some  hysterics  show  transitory  periods  of  dermog- 
raphixin.  Neurotic  ed^muiy  which  may  Ikj  red,  l)lue,  or  white,  and  locaf 
asphyxias  similar  in  appearance  to  those  of  lltiynaud's  disease,  may 

persist  for  many  days,  and  usually  ap- 

^^^^h^^^^  {>ear   in    parts   otherwise   hysterically 

^^HCj^H^k  affected. 

^P^B^^^^^  The  hysterical  breast  is  of  rare  oc- 

^TjilP'      ^^^  cnrrence,    but    furnishes   a   source   of 

^^^j^  ^^^^^  much  apprehension  and  misapprchen- 

^^■jMv      ^^^^^^      9\o\\.   Suddenly,  or  within  a  few  hours, 

^^^^^^^^__^^W       ^"c  or  lK)th  breasts  enlarge,  and  are 

^^H^^^r  sensitive,  painful,  and  hot.     The  skin 

^^^^  may  even  be  reddened.     The  nipple  is 

,    „       .   .     ^^  ,     turbid  and  sometimes  erect    The  elands 

l?ig.  2G7. -Hysterical  contracture   and  ^-  .        i        ^         i      i      .  .1 

edema  of  the  hand.  hiHiiiiK  Muveral  months.        are    Iirm  t(>  tllC    tOUCh,   but    UOt    e<lema- 
Index-Aiiufr  not  uflectud.    (iauxe  used  to        .  1   .i       1  'j.* 

prevent  nails  cutting  into  palm.  tous,  and  tlic  hvpcrscnsitiveness  IS  Usu- 

ally extreme.  The  enlargement  may  last 
several  days  or  several  months,  and,  if  one-sided,  may  lead  to  suspicion 
of  abscess  or  new  growtli.  When  bilateral,  the  condition  has  sug- 
gested pregnancy,  especially  as  a  milky  fluid  may  ooze  from  the  nipples. 

Fihrofemlinous  contractures  in  muscles  the  seat  of  persistent 
hysterical  contractures  have  already  l>een  notcnl.  Muscular  atrophy 
has  l)een  observed  by  a  number  of  reliable  observers.  It  has  its  seat 
in  the  muscles  of  a  paralytic  or  contractured  member,  and  rapidly 
develops.  Within  a  few  days  the  muscular  masses  may  lose  a  third  or 
a  half  of  their  volume.  The  condition  then  remains  stationary'  for  a 
lonjij  time,  and  finally  recovers.  There  is  a  quantitative  loss  in  elec- 
trical excitiibility  proj>ortionate  to  the  muscular  shrinkage,  but  the 
reaction  of  dejjjeneration  does  not  occur. 

Course. — The  course  of  hysteria  is  essentially  chronic.  Sensory 
stigmata  have  l)een  known  to  |x?rsist  for  a  lifetime,  although  accidents 
had  long  ccilsihI  to  occur.  It  should  be  looked  uiH)n  as  a  mental  state 
which  is  likely  to  i)ersist  when  once  established,  and  as  constituting  a 
real  disability,  whi(»h  may  be  partial  or  total.  The  various  accidents 
may  (Xicur  transiently,  rejwatodly,  or  persist  for  months  and  years,  and 
must  be  individually  considered  in  connection  with  each  case.  Under 
proper  nuinagement  hysteria  is  usually  a  manageable  disease.  Many 
cases  get  instjmt  relief  under  certain  mental  and  moral  influences. 

Prognosis  in  hysteria  is  clouded  by  the  probability  of  recurrence 


HYSTERIA,  611 

under  the  action  of  inciting  causes  that  otherwise  might  be  trivial  inci- 
dents. Many  patients  make  substantial  gain  and  consider  themselves 
welly  when  an  exhaustive  examination  discovers  numerous  persistent 
stigmata.  These  may  be  considered  subjective  recoveries.  It  is  excep- 
tional for  well-developed  cases  of  hysteria  to  regain  absolute  health. 
Children  and  youths  make  better  recoveries  than  older  subjects.  Major 
hysteria  after  the  age  of  forty  presents  very  poor  prospects  of  complete 
recession.  Many  of  the  accidents  of  hysteria  and  some  of  the  stigmata 
are  capable  of  instant  disappearence,  many  of  the  disabling  features 
are  easily  controlled  and  dissipated,  but  the  fact  remains  that  the  cura- 
bility of  hysteria  has  been  greatly  overstated. 

Diagnosis. — The  diagnosis  of  hysteria  loses  many  difficulties  if  it 
is  clearly  distinguished  from  neurasthenia,  emotional  disturbances,  and 
wilful  deceit  with  which  it  has  been  commonly  confounded.  They  have 
nothing  to  do  with  hysteria  properly  considered,  but  may  complicate  it. 
While  hysteria  is  polymorphous,  and  may  mimic  all  other  maladies,  in 
that  very  fact  lies  its  detection.  There  is  in  it  always  an  excessive  or 
paradoxical  element.  No  disease,  when  well  developed,  is  so  distinctly 
marked  and  stigmatized.  The  most  reliable  and  consistent  features  in 
hysteria  are  the  mental  characteristics  and  the  psychic  stigmata. 
Next  in  frequency  and  importance  are  the  sensorj'  stigmata,  among 
which  the  disturlmnce  of  the  color-fields  by  contraction  and  inversion 
is  common  and  well-nigh  pathognomonic.  Anesthesias  in  islets  or 
geometrical  outlines  are  practically  demonstrative  of  hysteria.  The 
movability  or  motility  of  anesthetic  areas  under  various  influences  is 
found  in  hysteria  alone.  Among  the  motor  stigmata  the  contracture 
diathesis  and  the  ideational  loss  of  power  for  systematized  movements, 
as  shown  in  astasia  or  agraphia,  while  strength  is  normal  in  other 
respects,  declare  the  hysterical  state. 

Some  hysterical  accidents  are  diagnostic.  The  typical  hysterical 
seizure  should  be  mistaken  for  nothing  else.  In  the  partial  and  much 
more  commonly  encountered  seizures,  attacks  of  ecstasy,  of  sleep,  and 
of  somnambulation  are  very  distinctive.  A  careful  examination  of  the 
palsies  and  contractures,  taken  with  the  ordinarily  associated  and  usu- 
ally superimposed  sensory  stigmata,  should  disclose  their  hysterical 
nature.  The  rhythmical  spasms  are  the  property  of  hysteria  alone. 
The  tremors  must  be  deciphered  from  the  context  of  hysterical  mani- 
festations and  confirmeil  by  the  exclusion  of  organic  processes.  The 
same  is  true  of  the  intestinal  accidents.  In  the  condition  of  the  urine 
during  and  after  paroxysmal  manifestations  we  have  a  valuable  index. 
Reduction  in  total  solids,  especially  in  urea  and  phosphates,  with  the 
inverted  projwrtion  of  alkaline  and  earthy  phosphates  is,  perhaps,  only 
found  in  hysteria. 

Once  the  suspicion  of  hysteria  is  entertained,  a  j>ainstaking  examina- 
tion of  the  patient  should  confirm  or  banish  it.  The  greatest  danger 
arises  from  failing  to  appreciate  the  limitations  of  hysteria  and  allowing 
its  presence  to  interrupt  careful  search  for  organic  disease  of  which  it 
may  be  a  secondary  expression.  Too  often,  when  hysteria  is  recognized, 
the  physician  is  content  to  attribute  every  symptom  and  complaint  to 
the   psychoneurosis.     Hysterics   may  liave   phthisis,  Bright^s   disease, 
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cerebral  hemorrhage,  typhoid  fever,  and  hip-disease,  as  well  as  other 
persons.  In  every  hysterical  case  the  individual  must  not  be  forgotten 
or  actual  disease  overlooked. 

Treatment. — Recognizing  in  hysteria  a  mental  disturbance  princi- 
pally, the  treatment  must  be  mainly  psychic.  This  point  of  view 
may  at  once  strengthen  and  weaken  the  physician.  Unless  he  has  a 
clear  conception  of  the  power  of  mental  therapeutics,  he  is  likely  to  look 
upon  all  measures  as  mere  placebos  and  to  lack  faith  in  their  value. 
Not  confident  himself,  he  fails  to  inspire  confidence  in  the  hysterical 
patient.  The  game  is  lost  before  it  is  begun.  It  is  the  self-confidence 
of  the  charlatan  or  the  fanatical  belief  of  the  "  Christian  Scientist "  that 
now  sometimes  succeeds  when  well-informed  physiciaas  fail.  Expectant 
attention  and  hopeful  anticipation  have  cured  hysteria  in  all  ages,  and 
are  potent  measures  to-day.  Methods  are  usually  successful  in  propor- 
tion as  they  are  novel  to  the  patient,  strike  the  fancy,  and  stimulate  the 
imagination.  This  serves  in  itself  to  distract  the  hysteric  from  the  rut 
of  his  fixed  ideas,  and,  if  the  assurance  of  help  and  cure  is  added  and 
constantly  repeated  by  suggestion,  it  tends  to  supplant  the  morbid  con- 
dition. A  great  moral  impression  or  a  mental  shock  may  terminate 
hysteria  at  once  or  may  greatly  aggravate  it.  Treatment  may  be 
considered  (1)  as  general,  applicable  to  all  manifestations  of  the  disease ; 
and  (2)  ttpeelalf  regarding  the  manifestations  of  individual  cases. 

General  Treatment. — The  first  consideration  is,  if  possible,  to 
deciplier  the  fixed  idea  that  dominates  the  patient.  This  is  easily  done 
when  the  hysterical  syndrome  originates  in  some  serious  mentid  storm 
or  personal  experience.  In  other  cases  it  can  be  inferred  from  the 
hysterical  manifestations,  and  occasionally  it  is  constantly  expressed  in 
some  worry  or  apprehension.  In  many  cases,  however,  it  is  a  subcon- 
scious idea.  It  may  have  arisen  even  in  a  dream,  or  it  may  be  so 
intangible  tliat  it  never  is  fully  formulated  in  the  patient's  conscious- 
ness. Sometimes,  from  motives  of  shame,  or  modesty,  or  morbid  con- 
scientiousness, it  is  studiously  concealed. 

When  once  the  end  of  the  tangled  skein  is  in  the  physician's 
hands,  his  task  is  to  mcxlify  or  destroy  the  fixed  idea,  and  thus  remove 
the  source  of  morbid  mentalization.  Too  often  family  and  friends 
support  the  patient's  morbid  view  and  exaggerate  the  gloomy  pros- 
j)ects,  adding  fuel  to  the  flames  by  anxious  solicitude  and  thinly 
veiled  or  ojK^nly  expressed  fears.  In  the  highly  suggestible  con- 
dition of  hysteria  their  constant  presence  and  their  consciously  or 
unccmsciously  reiterated  depressing  suggestions  countemct  all  possible 
good  at  the  hands  of  the  physician.  The  very  locality  in  which  the 
disease  has  developed  constitutes  a  forcible  reminder  of  its  present  and 
prosi)ective  woes.  Unless  the  surroundings,  companions,  and  visitors 
of  a  hysteric  can  be  absolutely  controlled,  it  is  usually  impossible  to 
manage  the  pjitient.  It  is  for  this  reason  that  isofalion  and  separation 
from  everything  associated  with  the  patient's  morbid  past  is  usually  the 
first  and  most  essential  recjuirement  of  treatment.  Under  new  circum- 
stances the  statements  of  the  physician  regarding  the  trivial  nature  of 
the  dominant  idea  or  his  onlers  to  dismiss  it  and  his  assurance  of  cure 
carry  a  weight  and  force  that  are  not  immediately  destroyed  by  other 


HYSTERIA.  (Ua 

more  constant  and  less  wholesome  influences  The  N*ory  fact  of  i^Htln- 
tion  is  a  profound  influence  that  can  n'sidily  l>c  ^uidetl  into  n  i)0|>ct\il 
and  helpful  channel.  A  visit  from  an  anximis  mother  or  soHoitoUH 
friend  may,  in  a  few  minutes,  destroy  all  advantage  and  nn^dl  tlic  morhid 
past  with  added  intensity.  This  plan  of  tr^^atniont  i»jm  i>!V»n  Ik*  put  in 
the  form  of  the  Weir  Mitchell  rest-cure,  and  nHiuln\s  the  same  iH)n- 
ditions  already  indicated  in  the  treatment  of  neurasthenia  (p.  570), 
Mild  cases,  especially  in  the  young,  can  sometinu^s  Ih»  well  mauagtHl  by 
a  long  journey  with  a  sensible  and  not  tiK>  symjwthetie  iH)m)mnion,  or  hy 
a  protracted  visit  to  friends  or  relativi^s  projKTly  infornuHl  of  the  atti- 
tude they  should  maintain  toward  the  patient. 

Hypnotiism  in  its  concentrated  form  is  a  dangerous  measure  and  only 
of  occasional  service.  In  tlie  hypnotic  state  the  patient  may  nuidily 
disclose  the  hidden  or  subconscious  idea,  and  it  may  at  ontH*  be  attai^kinl 
and  destroyed  by  countersuggestion.  In  the  same  way  progresnivo 
improvement  or  immediate  relief  from  the  various  conditionn  present 
in  the  patient  may  be  suggested.  Hypnotism  may,  however,  precipi- 
tate a  latent  hysteria,  and  patients  hypnotized  for  the  removal  of  trivial 
hysterical  symptoms  have,  in  the  hypnotic  shite  or  immediately  after  it, 
bloomed  out  in  all  the  manifestations  of  major  attacks  or  deveh)pe<l  pn>- 
tracted  paralyses  and  contractures.  In  other  cases  hysteria  restraincKl 
by  hypnotism  has  recurred  with  added  force  when  the  s6anex?s  were  dis- 
continued, and  F6r6  goes  so  far  as  to  consider  hypnotism  but  a  transfor- 
mation of  hysteria.     It  should  be  held  as  a  last  resort. 

It  goes  without  saying  that  anemia  and  general  states  call  for  such 
remedies  as  are  ordinarily  beneficial,  and  local  disease  presc»nts  exactly 
the  same  indications  as  in  non-hysterical  patients. 

Special  Treatment. — ^Thc  conmLbske  atUtckn  can  frcKjU(»ntly  Imj 
stopped  by  a  dash  of  cold  water,  by  a  sliarp  command,  l)y  pnessurc;  on 
hysterogenic  zones,  and,  if  other  means  fail,  by  inhalations  of  ether. 
Their  repetition  depends  upon  conditions  which  must  l>e  met  by  the 
general  measures  previously  indicated.  Paralyneji  ami  conirruiureM  are 
among  the  most  permanent  accidents  when  onc<?  (tstablishcMl,  and  Ixjexime 
actual  stigmata.  If  taken  early,  they  can  usually  Xnt  managed.  Mas- 
sage, electricity,  and  repeated  assurances  of  their  (»arly  cure  and  of  their 
insignificant  importance  is  usually  sufficient  if  the  friends,  in  the  way 
already  described,  do  not  defeat  these  measures.  After  a  long  duration 
they  may  require  the  full  isolation  treatment.  Contractun^s  of  years' 
standing  may  be  followed  by  fibrotendinous  contnurtions  only  atn^'fiable 
to  surgery.  Anejsthetfuis  and  hypt^reMhcjfioH  c^n  Ix*  mo<lifi(;<l  by  a  num- 
ber of  influences  of  the  esthesiogenic  s^irt.  Faradic  afid  Frank linic 
electricity  often  act  very  readily  Ui  redu<X'  and  fx>niph'tely  dishi[Kite  tlie 
field  of  disturix^d  sensation.  Various  r>J>jeetr,  metallic,  w^MMJen,  etr;., 
active  or  inert  magnets,  liave  the  same  influeriee.  It  i-  all  a  umiU^r  of 
concentrating  the  fixed  an<l  hopffully  i'XjxH,iant  attention  u|i*>n  tlw5 
parte.  In  the  same  way  these  mesLrun^  are  u-^-ful  in  the  [iaUi<f»  iuA 
contractures.  Spinal  irrHa/ion,  v^}  i-sdWA^  when  orK^  well  uiark^Af 
osoally  requires  the  isrilation  an^l  re^t  treatment,  but  nfftn*diuyiyi  tlv? 
actual  cautery  or  flying  bli^ter^,  or  other  lien>ie  and  hem^r;  inipr»iwive 
measuieSy  sooeeed  in  removing  tlie  hyper-jen-itiv«'ne-^.      AjAumm  an/l 


614  NEUBOSES, 

miUism  require  treatment  of  a  similar  sort.  A  faradic  electrode  intro- 
duced into  the  larynx  or  pharyngeal  cauterization  has  succeeded  almost 
instantly  in  some  cases,  but  lasting  benefit  usually  follows  persistent  and 
repeated  suggestion  of  steady  improvement,  coupled  with  various  sug- 
gestive manipulations  of  the  parts.  Laryngeal  spasm  and  hysterical 
cough  or  sneezing^  or  diaphragmatic  spasms,  generally  can  be  interrupted 
by  having  the  patient  or  a  nurse  forcibly  pull  on  the  protruded 
tongue.  Laryngeal  spasm  in  rare  instances  may  require  anesthesia  or 
even  tracheotomy,  but,  fortunately,  apnea  is  commonly  followed  by 
relaxation  of  the  spasm.  Dysphagia  from  esophageal  spasms  is  often 
relieved  by  passing  the  stomach-tube  and  demonstrating  the  permea- 
bility of  the  gullet.  Vomiting  is  sometimes  benefited  by  lavage  of  the 
stomach  and  the  mechanical  introduction  of  food,  but  assurance  of 
improvement  and  suggestion  must  be  added  to  all  these  measures. 

Finally,  it  is  the  physician  who  is  most  sure  of  himself  and  of  his 
diagnosis  and  has  a  distinct  idea  of  the  mental  side  of  hysteria  who 
best  succeeds  with  general  or  special  treatment. 


CHAPTER  IX. 

EPILEPSY. 

Epilepsy  has  been  the  subject  of  medical  description  since  the 
earliest  times.  It  was  known  to  the  ancients  as  the  sacred  disease, 
morbus  sacer.  In  colloquial  English  it  is  called  the  "  falling  sickness." 
Its  most  characteristic  manifestation  shows  forth  in  the  derivation  of 
the  name  "  epilepsy,"  which  implies  being  seized  upon.  The  seizing 
has  beiMi  variously  attributed  to  mythological  deities,  to  the  possession 
of  devils,  and  to  vapors  and  humors  arising  in  the  body.  Focal  epi- 
lepsy, or  Jacksonian  epilepsy,  resulting  from  cerebral  injury  or  disease, 
may  be  omitte<l  from  the  present  consideration.  Epileptoid  attacks  arising 
from  alcohol,  lead,  and  uremia,  and  the  eclampsia  of  parturients  and 
children,  have  no  necessary  relation  to  the  epilepsy  now  in  question. 
Epilepsy  can  scarcely  l)e  coasidered  a  distinct  disease.  It  is  a  syn- 
drome of  nervous  and  mental  symptoms  appearing  under  a  variety  of 
pathological  states.  In  many  instances  it  is  associated  with  morpho- 
logical cellular  changes  in  the  cortex.  In  many  more  cases  the  anatomical 
basis  still  escapes  detection.  80  commonly  is  epilepsy  presented  by  neuro- 
pathic and  psychopathic  strains,  and  in  those  physically  or  mentally  de- 
fective, that  in  itself  it  may  l)e  considered  a  presumptive  indication  of  de- 
generacy. It  is  statistically  proven  that  there  is  more  than  one  epileptic 
for  every  four  hundred  of  the  population  in  this  country. 

Etiology. — Heredity  plays  a  very  important  part  in  the  causation 
of  epilepsy.  Arthritis,  syphilis,  phthisis,  inebriety,  insanity,  and  neu- 
roses are  common  in  the  anteciHlents.  Epilepsy  appears  frequently  in 
succeeding  generations,  and  may  descend  directly  from  parents  to  chil- 
dren, but  is  more  likely  to  be  indirectly  projiagated  by  way  of  collateral 
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branches.  The  heredity  is  most  often  by  transformation  from  other 
neoiopsychic  disease.  Thus,  hysteria,  epilepsy,  and  idiocy  may  follow 
in  successive  generations.  Epilepsy  among  cousins  is  more  Sequent 
than  among  brothers  and  sisters,  where,  however,  various  neuropathic 
equivalents  are  ftequently  encountered.  Chnsangnifiity  plays  no  pari 
unless  it  brings  together  individuals  of  similar  nervous  or  mental  defect. 

Epilepsy  may  appear  at  any  age^  but  it  is  distinctly  uncommon  for 
it  to  commence  after  the  age  of  thirty.  Epileptoid  attacks  afler  that 
age  should  always  awaken  a  suspicion  of  gross  organic  brain,  heart,  or 
kidney  disease.  Syphilis  is  the  usual  cause  of  such  seizures  from  thirty 
to  fort>'-five ;  after  forty-five  we  encounter  the  degenerations  of  senility, 
vascular  changes,  and  accidents.  The  ver>'  great  majority  of  cases  of 
epilepsy  develop  under  twenty  years  of  age,  and  the  pubescent  period, 
between  twelve  and  seventeen,  contains  the  greater  proportion  of  them. 
Very  frequently  epilepsy  begins  in  infancy.  Convulsions  during  the 
first  and  second  dentitions,  incited  by  any  febrile,  septic,  or  toxic  cause, 
may  be  followed  by  epileptic  attacks  at  puberty.  In  some  cases,  begin- 
ning as  eclamptic  attacks  in  infaiR^v  or  early  childhood,  epilepsy  follows, 
with  more  or  less  jieriodical  attacks  from  that  time.  Some  families 
present  numerous  deaths  fR>m  infantile  convulsions,  and  epilepsy  some- 
times develops  in  those  who  escape.  Nocturnal  enuresis,  pavor  noctur- 
nus,  and  epilepsy  may  appear  in  the  same  case,  apparently  replacing  one 
another.  It  is  necessar}'  to  carefully  exclude  from  this  consideration 
that  large  number  of  cases  in  which  cerebral  injury  is  present  or  brain 
defect  arising  from  intra-uterine,  birth,  or  postnatal  causes.  Such  in- 
stances usually  present  evidence  of  cerebral  lesions  in  some  form  of  palsy, 
and  are  considereti  in  part  in.  Males  are  somewliat  more  commonly 
affected  than  females,  with  a  ratio  of  20  to  16,  according  to  Spratling. 

Inciting  Causes. — ^The  alleged  inciting  causes  of  epilepsy,  by 
their  number  and  relative  harml^ness,  reinforce  the  presumption  of  a 
necessary  predisposing  defect,  in  the  field  of  which  they  may  become  active. 
The  hereditar>'  considerations,  the  usual  evidence  of  degeneracy,  and  the 
common  onset  of  the  disease  at  developmental  epochs  all  speak  of  a  vicious 
organization  unequal  to  the  shocks  of  ordinar>'  life  and  the  demands  of 
gro\*-th.  In  some  cases,  however,  it  is  impossible  to  fix  upon  any  pre- 
disposing state. 

Toxic  agents,  such  as  alcohol,  lead,  mercur>',  tobacco,  chloroform, 
ether,  morphin,  cocain,  etc.,  have  been  accused  of  inciting  epilepsy. 
Alcohol  is  certainly  competent  to  do  so.  The  first  fit  may  follow  a 
drinking  bout.  Other  torU*  comUtions  arising  from  the  intestinal  tract 
or  due  to  defective  elimination  through  the  kidneys  may  act  as  inciting 
causes.  The  infectious  disecu^^,  such  as  the  exantheniiita,  may  furnish 
the  starting-point  for  epilepsy.  Typhoid  fever  is  causative  in  some 
instances.  Syphilis  may  be  causally  related  to  epilepsy  in  various  ways : 
(1)  As  a  hereditary  factor;  (2)  through  the  malnutrition  of  the  sec- 
ondary period  ;  (3)  by  local  encranial  disease  ;  and  (4)  Fournier  thinks 
there  is  a  peculiar  syphilitic  variety'  of  epilej>sy  apf>earing  late  in  the 
luetic  histor}'.  Head  injuries  may  produce  fix'^il  epilo^>sy,  but  Si>metime8 
set  up  the  common  form  of  the  disease.  Reflex  irritations  due  to  nasal 
growths,  intestinal  worms,  pelvic  disease,  genital  abnormality  or  disease. 
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masturbation,  and  eye-strain  are  occasionally  sufficient  to  provoke  epi- 
leptic attacks  and  U)  cause  their  repartition.  Sensitive  scars,  decayed 
teeth,  and  inprowin^  toe-nail  have  also  been  brought  into  this  list.  In 
fact,  any  local  jwripheral  cause  of  constant  nerve- fag  may,  in  those  of 
unstable  organization,  serve  to  upset  the  nervous  apparatus.  Physio- 
logical states,  like  menstruation  and  childbirth,  may  incite  epileptic 
attacks  in  those  predisposed.  In  female  epileptics,  the  menstrual 
periods  are  very  frequently  the  occasion  of  attacks.  Menial  shocks^ 
particularly  fright,  may  cause  the  first  fit.  Some  epileptics  have  a  fit 
ujwn  the  incidence  of  any  emotional  disturbance. 

Pathology. — It  would  be  impossible  within  reasonable  limits  to 
give  the  numerous  theories  that  have  been  advanced  regarding  the 
nature  of  epilepsy,  or  to  discuss  at  length  the  various  locations  assigned 
the  morbid  action  resulting  in  the  fits.  Suffice  it  to  say  that  the 
presence  of  mental  symptoms,  sometimes  the  limitation  of  the  attack 
to  unc^onsciousness  alone,  the  experimentiil  demonstration  of  cortical 
excitability,  the  usual  organic  basis  of  Jacksonian  fits,  the  recent  find- 
ings of  changed  cortical  structures  in  some  cases,  and  a  recognition  of 
the  supremacy  of  the  cell  in  the  doctrine  of  the  neuron  theory,  all  com- 
bine to  declare  epilepsy  a  disease  of  the  cerebnd  cortex. 

It  must  be  admitted  that  at  present  the  most  careful  search  fails  in 
many  cases  to  detect  any  histological  changes  known  to  be  morbid. 
This  is  only  another  way  of  stating  our  ignorance  of  certain  patho- 
logical processes  and  the  limitations  of  present  methods  of  research. 
When  a  patient  dies  as  the  result  of  repeated  convulsions,  venous  and 
sinus  engorgement,  minute  hemorrhages,  and  more  or  less  extensive 
cerebral  ecchymoses  merely  evidence  the  recent  jmroxysms.  Lesions 
of  longer  standing  have  been  frequently  found,  such  as  meningo-en- 
cephalitis,  widely  disseminated  tuberous  sclerosis  in  the  cortex  and  the 
great  ganglia,  and  diffuse  sclerosis  of  the  convolutions.  Much  impor- 
tance was  once  attached  to  such  hyj)ertr()phic  sclerosis  affecting  the 
cornu  anmionis  or  appearing  in  the  bulb.  Chaslin,  F6r6,  and  many 
others  have  reix'atedly  found  neuroglial  proliferation.  Bloch  and 
Manaiesco  have  described  vascular  and  perivascular  changes  in  the 
cortex.  Van  Giesen  has  demonstmted  changes  in  the  large  pyramidal 
cella  of  the  cortex  and  in  the  neuroglia  in  two  cases  in  which  jKjrtions 
of  the  cortex  were  removi^d  by  oi>eration.  Bleuler,^  in  twenty-six 
epileptic  brains,  found  a  definite,  wide-spread  hypertrophy  of  the  neurog- 
lial bundles  lying  between  the  pia  and  outermost  nerve-bundles.  This 
change  was  not  pr()p()rti()nal  to  the  severity  or  duration  of  the  disease 
or  relative  to  the  mental  dc^gradation  of  the  patients.  In  fifty-four  non- 
epileptic  brains  similar  changes  were  not  found.  Ohimacher  2  draws 
prominent  attention  to  persistent  thymus  and  enlarged  intestinal  glands. 
Clark  and  Prout^  d(»seribe  wide-spread  changes  in  the  cortical  cells, 
es|x»cially  of  the  second  layer,  consisting  of  deformities,  absence  of 
chromatic  substance,  and  swelling  of  the  nucleoli  with  tendency  to  loss 
of  the  nucleolus  under  the  section  knife.     Donath*  shows  that  cholin 

1  *' Munch,  med.  Wochens.."  No.  33,  1895. 

2  ''  BuU.  Ohio  HoHp.  for  Epileptics,"  1H9H. 

»  ''  Boat.  Med.  and  Surg.  Jour.,"  April  23, 1903.         *  **  Med.  News,"  June 28, 1905. 
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is  usually  present  in  the  blood,  which,  with  other  products  of  metabolism, 
such  as  ammonia  and  kreatinin,  may  act  to  bring  about  the  attack.  The 
blood  shows  an  excess  of  eosinophile  cells  which  diminishes  in  the  three 
days  preceding  an  attack^  and  returns  to  its  maximum  within  ten  hours 
after  the  attack,  often  being  of  subnormal  number  during  the  attack. 
Turner^  lays  stress  upon  the  apparent  lack  of  full  development  of  many 
cortical  cells  and  the  persistence  of  subcortical  cells  indicating  imperfect 
differentiation  and  growth.  Additionally  he  describes  groups  of  shrunken 
cells  and  acute  cellular  changes  similar  to  those  produced  by  ligating 
cerebral  arteries  in  animal  experiments.  On  the  part  of  the  blood  he 
notes  an  excess  of  blood  platelets  and  various  forms  of  intravascular 
clotting  and  cortical  hemorrhages. 

Symptoms. — The  most  striking  symptoms  of  epilepsy  are  the 
"attacks"  or  fits  and  their  modifications  and  equivalents.  Of  equal 
importance  are  the  postepileptic  states  and  the  mental  and  physical 
conditions  of  epileptics. 

Epileptic  Attacks. — ^Prodromes  and  Aurae. — Many,  but  by  no 
means  all,  epileptics  have  some  distant  or  immediate  premonition  of 
the  attack.  Friends,  nurses,  and  attendants  upon  epileptics  often  learn 
to  anticipate  an  attack  by  temperamental  or  facial  changes  that  are 
unnoticed  by  the  patients  themselves.  These  may  be  present  several 
hours,  or  even  several  days,  before  the  convulsive  explosion.  Fore- 
runners of  a  motor  sort  are  grinding  of  the  teeth  in  sleep,  twitching  of 
the  eyelids,  face,  or  extremities,  tremors,  and  restlessness.  Some  epi- 
leptics complain  of  tingling  in  the  extremities  or  on  the  surface  of  the 
body  ;  others  have  peculiar  sensations  on  the  tongue  or  in  the  nose,  a 
tickling  of  the  palate,  or  disturbances  of  smell  or  taste.  Others  have 
photophobia  or  brilliant  muscse.  Ringing  in  the  ears,  genital  excite- 
ment, respirator}^  oppression,  vague  discomfort,  mental  stimulation  or 
depression,  unusual  irritability  or  gaiety,  are  some  of  the  various  pre- 
monitory conditions.  Some  patients  look  unusually  pale  ;  others  present 
a  suffused,  puffy  countenance  ;  and  temporary  erythematous  and  urticarial 
eruptions  have  been  seen.  Much  as  these  more  or  less  prolonged  pre- 
monitory conditions  vary  among  themselves,  they  are  comparatively 
uniform  and  constant  for  a  given  case. 

The  aura  is  the  particular  motor,  sensory,  or  psychic  feature  that 
immediately  announces  the  attack,  and  may  be  considered  its  initial 
symptom.  In  some  instances  it  represents  an  abridged  attack.  It  may 
recur  for  years  unrecognizetl,  until  a  fully  developed  fit  indicates  its  true 
character.  An  aura  of  some  sort  occurs  in  fully  one-half  of  all  cases 
of  epilepsy.  Motor  aurce  may  consist  in  a  sudden  limited  muscular 
contraction  or  tremor,  similar  to  the  signal  symptom  of  Jacksonian  fits, 
and  of  only  momentary  duration.  Automatic  movement,  and  even  a 
series  of  coordinate  acts,  may  introduce  the  generaUzed  attack.  A 
patient  scratches  at  the  pit  of  the  stomach,  or  winks  his  eyes,  or 
moistens  his  lips  with  his  tongue,  or  makes  a  few  swallowing  efforts, 
starts  forward  or  backward,  rotates  upon  his  vertical  axis,  coughs  spas- 
modically, springs  up,  or  rolls  his  eyes  to  one  side,  following  with  his 

»  Morselli  and  Pastore,  "Riv.  Sperim.  di  Frenat.,"  1906. 
«  "Br.  Med.  Jour.,"  March  3,  1906. 
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head  and  body.  Unconsciousness  at  once  follows,  and  the  foil  fit  occurs. 
Many  epileptics  have  sensory  auroe.  A  peculiar  sensation  is  described, 
commencing  in  the  feet  or  anywhere  in  tne  extremities,  or  in  the  abdo- 
men, e8p(»cially  at  the  pit  of  the  stomach.  It  mounts  upward,  and  con- 
sciousness usually  fails  as  it  reaches  the  upper  part  of  the  chest  or  the 
neck  and  head.  In  some  instances  it  strongly  suggests  the  globus  of 
hysteria.  One  patient  describes  it  as  a  "  nagging  feeling,"  and  it 
usually  is  of  an  indefinite  and  indescribable  sort.  Visual  and  auditory 
sensations  arc  the  most  frequent  of  those  that  relate  to  the  special 
senses.  Those  of  taste  and  smell  are  very  rare.  Some  epileptics  hear 
certain  sounds  of  a  pleasant  or  startling  sort ;  sometimes  it  is  a  distinct 
voice.  Others  describe  everything  as  turning  black  or  dark  before 
their  eyes  ;  some  have  phosphenes  or  bright  flashes ;  and  in  exceptional 
instances  a  definite  picture  is  presented,  such  as  that  of  persons  or 
animals,  which  may  rapidly  approach  or  recede. 

Jackson  first  called  particular  attention  to  the  psychic  aurWy  which 
are  as  vague  and  varied  as  those  of  a  motor  and  sensory  character.  A 
sudden  recollection  or  the  instantaneous  review  of  a  lifetime,  a  certain 
fixed  idea  or  doubt,  may  announce  the  convulsion.  Sometimes  it  is  a 
rapidly  growing  mental  depression,  a  fervor,  a  feeling  of  mental  exal- 
tation or  weakness,  irritable  impulses,  gaiety,  rage,  or  quarrelsomeness. 

Another  group  of  aurse  are  called  v^isceral,  but  are,  for  the  most  part, 
sensory  or  motor  manifestations  referred  to  the  various  organs.  Pre- 
cordial i>ain,  violent  cardiac  palpitations,  respiratory  anguish,  laryngeal 
spasm,  weight  at  the  pit  of  the  stomach,  vomiting,  colics,  and  sudden 
imperative  demands  to  evacuate  the  bladder  or  bowels  are  the  principal 
ones.  Cerebral  aurce,  such  as  sudden  jmin  in  the  head,  vertigo,  stam- 
mering, and  paraphasia,  have  been  notcnl. 

Lewis  has  noted  an  elevation  of  body  temperature  during  the  aura, 
and  Voisin  luis  observed  increased  temperature  in  the  liml^  in  which 
the  aura  originated.  F6r6  and  Franck  have  noted  an  increase  of 
arterial  tension  before  the  fit,  and  the  writer  lias  obtained  a  sphygmo- 
gram  showing  the  same  thing.  All  these  considerations  indicate  that 
the  aura  is  of  cerebral  origin,  and  serve  to  indicate  the  portion  of  the 
brain  most  at  fault,  just  as  does  the  original  symptom  in  Jacksonian 
fits.  They  should  assist  in  mapping  out  the  functions  of  the  so-called 
cortical  areas  of  latent  lesions. 

Epileptic  fits  vary  greatly  in  different  cases,  and  usually  a  patient 
presenting  severe  convulsions  also  has  slight  or  abortive  attacks.  We 
may  consider  (1)  the  complete  attack,  (2)  the  incomplete  attacks,  and 
(3)  the  equivalents  of  epileptic  attacks. 

The  complete  convulsion,  preceded  by  an  aura  or  not,  comes  on 
suddenly,  consciousness  and  sensibility  are  instantly  lost,  and  the  patient 
falls.  The  fit  presents  three  distinct  periods  :  (1)  one  of  tonic  convul- 
sion ;  (2)  one  of  clonic  convulsions ;  and  (3)  a  period  of  stertor. 

The  tonic  stage  opens  suddenly,  with  all  the  muscles  of  the  body 
in  tetanic  rigidity.  It  results  tliat  the  jiatient  not  only  falls,  but  is  fre- 
quently violently  thrown  down.  At  the  same  time,  the  sudden  tetanic 
muscular  grasp  of  the  thoracic  cage  and  the  fixation  of  the  laryngeal 
apparatus  give  rise  to  a  cry  that  is  practically  never  verbal.    Some- 
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times  it  is  a  shriek ;  more  often  it  is  an  expiratory  guttural  noise.  The 
face  is  at  first  pale,  but  rapidly  becomes  congested  and  cyanotic,  because 
respiration  is  inhibited.  The  eyes  are  fixed,  often  turned  up  or  to  one 
side  or  convergent,  and  the  pupils  are  rigidly  dilated.  The  dilatation 
is  proportionate  to  the  severity  of  the  attack.  Contracted  pupils  may 
sometimes  be  seen  at  the  onset  of  the  attack  and  again  at  the  beginning 
of  the  stage  of  stertor.  Minute  vascular  ruptures  in  the  skin,  mucous 
membrane,  and  conjunctiva  often  occur.  It  is  probable  tliat  similar 
vascular  accidents  take  place  in  the  internal  viscera  and  in  the  brain. 
If  the  hand  be  placed  on  the  tonically  contracted  muscles,  a  thrill  or 
vibratory  impulse  will  be  detected,  such  as  is  occasioned  by  excessive 
voluntary  efforts.  The  Xomc  period  is  one  of  apnea,  and  only  lasts  one 
to  two  minutes  at  most.  It  may  last  only  a  few  seconds.  The  tongue 
is  frequently  thrust  between  the  teeth,  and  may  be  lacerated.  The  head 
may  be  slightly  turned  or  retracted,  the  trunk  is  rigid  and  usually 
straight,  the  upper  extremities,  flexed  at  the  elbows,  arc  held  close  to  the 
trunk,  the  fists  are  clenched,  or  the  fingers  may  be  made  into  a  cone  or 
spread  by  the  interossei.  The  lower  extremities  are  commonly  rigidly 
extended.  Complete  symmetry  of  movements  and  position  of  the  limbs 
is  exceptional  and  quite  frequently  the  lower  limbs  are  partially  flexed. 
It  is  at  this  stage  usually  that  the  spasm  of  the  abdominal  muscles  ex- 
pels the  contents  of  the  bladder,  sometimes  those  of  the  rectum.  The 
vascular  strain  is  extreme. 

The  clonic  period  is  in  some  sense  a  continuation  of  the  tonic 
9tage.  The  muscles  relax,  and  again  suddenly  contract.  The  limbs, 
body,  fac(i,  and  all  movable  parts  are  agitated  by  the  sudden  sharp 
twitchings,  which  cause  the  facc^  to  grimace  horribly,  the  jaws  to  grind 
together,  often  lacerating  the  tongue  and  cheeks,  the  eyes  to  jerk  in  their 
sockets,  the  air  to  be  noisily  forced  in  and  out  of  the  chest,  churning 
the  saliva  in  the  mouth  and  throat  and  forcing  it  through  the  teeth  and 
lips  in  a  bloody  foam.  The  arms,  legs,  and  head  beat  against  the 
ground.  The  clonic  movements,  at  first  rapidly  repeated,  gradually 
become  less  frequent,  but  maintain  their  force  and  vigor  to  the  very  last 
movement  The  respiration,  dominated  by  the  clonic  spasm,  is  ineffi- 
cient ;  the  asphyxia  and  cyanosis  persist ;  the  cardiac  movements  are  pre- 
cipitate; the  arterial  tension  is  intense.  This  stage  lasts  from  one  to  five 
minutes,  and  terminates  in  full  relaxation,  in  which  the  bladder  and 
rectum,  if  not  emptied  in  the  tonic  period,  may  allow  their  contents  to 
escape.  The  body  and  face  are  covered  with  perspiration,  the  tempera- 
ture mounts  two  or  three  degrees  Fahrenheit.  The  clonic  movements 
may  be  bilaterally  synchronous,  but  have  no  suggestion  of  purpose,  and 
are  unmethodical  and  incoordinate. 

The  Period  of  Sfetior. — The  relaxation  in  which  the  clonic  stage 
ends  is  usually  marked  by  deep  stertorous  breathing  and  continued  un- 
consciousness. The  patient  lies  inert,  just  as  the  convulsion  left  him, 
profoundly  comatose,  and  may  perish  at  this  time,  smothered  by  the  bed- 
clothes or  by  similar  mishap.  After  a  few  minutes,  perhaps  after  a 
half  hour  or  more,  he  opens  his  eyes  and  regains  partial  control  of 
himself,  without  any  knowledge  of  what  has  happened  during  the  attack. 
If  the  attack  take  place  during  the  night,  the  stertorous  period  may 
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gradually  merge  into  natural  sleep,  and  the  patient  may  be  entirely 
unconscious  of  the  occurrence  of  the  fit.  Usually  the  fit  leaves  the 
patient  more  or  less  confused,  fatigued,  sore,  strained,  and  subdued  for 
several  hours  or  for  a  day  or  two. 

While  the  typical  fit  presents  all  of  these  symptoms,  it  may  be  infi- 
nitely modified.  The  tonic  period  may  be  instantaneous  only.  The 
clonic  movements  may  be  confined  to  the  face,  upper  extremities,  or 
lower  limbs.  The  cry,  urination,  stertor,  or  bitten  tongue  may  any  or 
all  be  lacking.  The  convulsion  may  be  most  marked  on  one  side,  and, 
indeed,  exact  symmetry  is  uncommon.  The  only  constant  feature  is 
disturbed  consciousness,  but  unconsciousness  does  not  in  itself  constitute 
a  fit,  though  it  may  practically  constitute  an  equivalent. 

Epileptic  attacks  often  occur  during  the  night,  and  in  some  instances 
only  during  sleep,  giving  rise  to  the  clinical  variety  called  nocturnal 
epilepsy,  which  may  last  for  years  without  being  suspected.  Fits  are 
likely  to  occur  just  as  the  patient  is  getting  to  sleep,  or  just  as  he  is 
awakening  in  the  morning.  They  may  be  induced  by  emotion,  espe- 
cially fright.  Fatigue,  coitus,  menstruation,  and  child-birth  may  pro- 
voke them.  In  most  cases,  however,  they  take  place  without  adequate 
traceable  cause.  Some  patients  have  them  very  frequently,  and  with 
considerable  regularity ;  others  have  them  at  irregular  intervals ;  and 
others  may  have  but  two  or  three  during  a  lifetime.  In  aggravated 
instances  they  occur  in  groups,  several  taking  place  within  a  day.  Such 
groups  frequently  follow  an  interval  more  than  usually  prolonged,  or 
succeed  a  period  of  bromid  repression. 

Occasionally,  the  patient,  without  recovering  consciousness,  has  fit 
after  fit,  and  in  this  way  a  series  of  hundreds  may  occur.  This  consti- 
tutes the  status  epUepticus,  the  gravest  form  of  epileptic  paroxysm.  It 
consists  of  (1)  a  period  of  incessant  convulsions,  and  (2)  of  a  period  of 
prostration  and  collapse ;  but  sometimes  death  occurs  in  the  convulsive 
stage.  Usually,  after  the  fits  have  continued  for  several  hours,  or  even 
for  several  days,  they  become  less  severe,  and  finally  cease,  and  collapse 
ensues.  During  the  convulsions  the  respiration  and  pulse  are  acceler- 
ated and  the  tem|xjrature  may  reach  104°  or  105°,  and  even  rise  higher, 
until  death  occurs.  The  individual  fits  of  the  status  epilepticus  are 
rarely  of  the  severest  variety.  The  stupor  is  punctuated  more  or  less 
regularly  by  convulsive  attacks  of  moderate  force,  and  the  status  may 
even  be  made  up  of  the  limite<l  attacks  of  tlic  incomplete  variety,  such 
as  vertigos,  delirium,  stupor,  coma,  cough,  hiccup,  and  various  psychic 
states.  The  collapse  of  epileptic  status  may  be  so  profound  as  to  reach 
a  fatal  ending. 

Incomplete  Attacks. — Petit  Mai, — Fractional  epileptic  attacks 
present  an  endless  variety,  of  which  only  a  few  of  the  common  forms  can 
be  indicated.  Almost  any  part  of  the  full  attack  as  previously  described 
may  alone  constitute  the  limited  seizure.  Very  frequently  the  disease 
presents  an  aura  and  the  attack  aborts.  This  may  occur  repeatedly, 
even  for  years,  before  the  major  seizures  develop.  Such  warnings  may 
occur  in  the  intervals  between  the  full  attacks  or  after  they  cease,  if  the 
disease  subside  spontaneously  or  under  treatment.  A  large  number  of 
cases  present  verHginous  attacks.    The  patient  suddenly  loses  conscious- 
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iiess  and  falls,  or  nearly  falls.  There  is  usually  slight  twitching  of  the 
face,  or  perhaps  only  a  little  quivering  about  the  eyes  or  mouth,  or  a 
deviation  of  the  head  and  eyes,  which  may  pass  unperceived.  Almost 
instantly  the  patient  recovers  himself,  but  may  feel  weak  and  faint  In 
other  instances  the  patient  falls  heavily,  but  clonic  movements  and 
stertor  do  not  develop.  Again,  the  patient  may  fall,  and  become  at  once 
comatose  and  stertorous,  as  in  apoplexy. 

Of  great  interest  are  the  attacks  marked  mainly  by  a  momentary  loss 
or  disturbance  of  consciousness.  The  face  may  suddenly  pale  and  the 
eyes  look  vacant.  Whatever  is  being  done  is  interrupted,  and  imme- 
diately resumed.  The  patient  ordinarily  has  no  knowledge  of  anything 
unusual  having  occurred.  In  talking  he  suddenly  stops,  looks  absent- 
minded,  and  takes  up  the  sentence  where  it  was  broken.  A  musician 
may  pause  one  or  two  bars,  and  continue.  At  table  tlie  cup  is  poised 
half  way  to  the  mouth,  etc.  In  other  instances  a  little  twitching  of  the 
face  is  noticed,  or  the  patient  drops  or  throws  whatever  he  has  in  his 
hand,  and  usually  there  is  momentary  rigidity  during  the  brief  uncon- 
sciousness. In  some  instances  a  few  words  are  muttered,  or  a  little 
saliva  dribbles  from  the  mouth,  and  in  such  attacks  the  escape  of  urine 
is  far  from  infrequent. 

In  rare  instances  the  patient,  under  an  irresistible  impulse,  rapidly 
walks  or  violently  runs  for  a  few  moments  in  an  automatic,  unconscious 
way,  and  may  fall  finally  in  a  fit,  or  may  recover  consciousness  without 
an  intervening  convulsion  ;  or  after  a  fit  a  patient  may  suddenly  nm  for 
some  distance  (epilepsia  procursiva).  Attacks  of  stertorous  or  profound 
sleep  have  been  recorded,  into  which  the  patient  falls  at  intervals,  and 
during  which  he  can  not  be  aroused.  These  may  alternate  with  convul- 
sive attacks  or  may  be  replaced  by  them.  Attacks  of  generalized  or  lo- 
calized trembling,  local  spasm,  and  salaam  spasms  may  constitute  the  epi- 
leptic paroxysm.  As  before  said,  the  only  constant  feature  in  epileptic 
attacks  is  a  disturbance  of  consciousness  during  the  period  of  the  attack. 
Ceni  ^  has  obser\'e<l  sudden  falling  of  body-temperature  for  about  an 
hour,  amounting  to  several  degrees,  sometimes  recurring  several  times  a 
day,  and  apparently  constituting  an  epileptic  equivalent. 

Psychic  Equivalents  of  the  Epileptic  Attack. — Instead  of 
epileptic  attacks  of  the  ordinary  kind,  or  in  alternation  with  such,  or  as 
a  repeated  prelude  to  the  major  convulsions,  or  immediately  following 
the  fits,  we  may  have  a  variety  of  acute  mental  disturbances.  Epilep- 
tics may  unconsciously,  automatically,  and  with  apparent  purpose  pei^ 
form  a  number  of  coordinate  acts.  Homicidal,  obscene,  or  pyromaniac 
acts  may  thus  be  done  by  epileptics,  or  intricate  manoeuvers,  such  as 
require  the  use  of  tools,  may  be  accomplished.  Subsequently,  as  a  rule, 
they  have  no  knowledge  of  such  acts.  The  procursive  fit  may,  in  a  sort 
of  status,  be  prolonged  so  that  the  patient  may  make  long  flights,  or,  in 
a  less  violent  way,  make  journeys  of  several  hours'  or  several  days' 
duration,  during  which  the  conduct  is  so  natural  as  to  attract  no  notice. 
Self-consciousness  usually  is  rather  abruptly  restored,  and  they  are 
astonished  to  find  themselves  at  a  distance  from  home,  with  an  interven- 
ing blank  period  of  time.  Sudden  wild,  maniacal  outbursts,  in  which 
*  "Centralbl.  f.  Nervenh.  u.  Psychiat,"  Oct.,  1900. 
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the  patient  may  be  destructive  and  dangerous  to  others,  are  encountered, 
and  these  may  terminate  suddenly  or  be  protracted  for  several  days, 
attended  by  great  excitement,  a  high  pulse  and  temj^erature,  and  subse- 
quent collapse.  Sometimes  such  attacks  are  stopped  by  a  fit,  or  they 
may  succeed  a  severe  convulsion,  or  they  may  take  the  place  of  the 
convulsion.  Epileptic  automatism  may,  in  a  static  form,  last  days 
and  weeks,  during  which  the  patient  conforms  naturally  to  his  sur- 
roundings, but  subsequently  has  little  or  no  knowledge  of  the  auto- 
matic period. 

Postparoxysmal  Phenomena. — As  physicians  in  practice  rarely 
liave  the  opportunity  of  seeing  the  patients  in  epileptic  attacks,  a 
knowledge  of  the  postparoxysmal  phenomena  is  important.  As  a 
result  of  the  cortical  exhaustion,  a  number  of  transitory  symptoms 
follow  the  usual  seizure.  Tremor,  paresis,  disturbances  of  speech,  of 
general  sensibility,  and  of  the  special  senses  have  sometimes  been 
observed ;  the  muscular  strength  is  commonly  reduced,  the  knee-jerks 
are  diminished  or  abolished,  and  muscular  tone  is  lessened.  Onuf,^ 
however,  insists  that  during  the  convulsion  and  in  the  postepileptic 
period  the  reflexes  are  as  commonly  increased  as  diminished.  Babinski's 
toe-sign  is  usually  present  on  both  sides  during  the  period  of  stertor  and 
in  the  comatose  states  that  sometimes  follow  or  substitute  the  attacks. 
Several  attacks,  repeated  within  a  few  hours,  lead  to  an  appreciable  loss  of 
body  weight.  The  urine,  even  after  a  single  attack,  shows  an  increase 
of  phosphates,  particularly  of  the  earthy  phosphates,  and  of  the  nitrog- 
enous constituents.  The  temperature  is  commonly  subnormal.  This 
may  occur  even  in  petit  mal  and  has  been  noted  in  the  brain  itself 
by  Mirto.^  The  toxicity  and  acidity  of  the  urine  are  increased,  and 
Agostini  *  finds  the  gastric  juice  has  toxic  proj)ertie8.  These  properties 
are  most  marked  just  before  and  after  a  fit,  and  are  proportionate  to  the 
intensity  of  the  attack.  Vomiting  after  an  attack  is  not  uncommon 
and  almost  invariably  causes  the  fit  to  be  attributed  to  errors  of  diet, 
which  is  sometimes  the  case.  Cabitto  *  claims  that  the  sweat  of  epilep- 
tics is  hypertoxic  previous  to  the  fits,  and  urges  the  use  of  hot  baths 
in  the  treatment  of  the  disease,  asserting  good  results  from  their  em- 
ployment. The  special  toxicity  of  the  excretions  in  epilepsy  is  not 
proven.  The  arterial  pressure  is  rwluced,  crises  of  polyuria,  diarrhea, 
sweating,  and  salivation  may  be  encountered.  The  presence  of  petechial 
ecchynioses,  the  bitten  tongue,  the  voided  urine,  or  fecal  discharge  is  to 
be  noted.  Ordinarily,  there  is  mental  hel)etude  and  sluggishness,  a 
tendency  to  languor,  and  a  desire  to  slee]).  Headache  is  usually  com- 
plained of,  and  often  there  is  a  feeling  of  extreme  muscular  fatigue  and 
soreness.  The  psychic  depression  may  reach  a  stuporous  degree,  and 
this  may  follow  attacks  that  lack  muscular  violence.  There  is  a  decided 
tendency  to  mental  deterioration,  which,  in  the  majority  of  cases,  pre- 
senting fn^quently  rej)eated  major  or  minor  attacks,  markedly  tends  to 
dementia  in  the  end. 

Myoclonus  Epilepsy. — In  rare  instances  myoclonia  and  epilepsy 
occur  in  the  same  patient,  constituting  myoclonus  epilepsy  or  the  ^^anso- 

1  **Am.  Med.,"  Jan.  30,  1904.  »  "Annali  di  Neurologia,"  1899. 

»  ^*Kiv.  di  Pat.  Nerv.  e  Ment.,"  iii,  1896.  *  **Riv.  8per.  di  Freniat.,"  1897. 
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eiation  disease.^*  Such  cases  usually  show  marked  degeneracy,  and  the 
disease  b^ns  early  in  life.  Epilepsy  usually  antedates  the  myoclonic 
features  which  when  once  developed  usually  increase  in  severity  and 
commonly  eventuate  in  epileptic  convulsions. 

The  myoclonus  of  the  association  disease  is  somewhat  atypical  com- 
pared with  the  essential  myoclonias.^  The  contractions  are  usually 
lightning-like,  but  may  have  a  fibrillary  character,  involving  certain 
parts  of  muscles  only, — a  condition  described  as  "  live  flesh," — and 
such  manifestations  are  likely  to  develop  into  typical  myoclonic  con- 
tractions, though  they  may  remain  fibrillary  through  the  life  of  the 
patient.  A  single  general  tonic  contraction  may  rarely  constitute  the 
entire  clinical  picture.  Myoclonus  contractions  end  imperceptibly  in 
the  tonic  stage  of  the  epileptic  jmroxysm.  The  contractions  are  often 
strong  and  affect  large  masses  of  muscles,  rendering  locomotion  difficult. 
The  trunk  is  frequently  affected,  causing  the  body  to  jerk  backward  and 
forward  and  laterally.  The  face  and  distal  portion  of  the  extremities 
are  frequently  involved.  Generally  the  myoclonus  is  symmetrical,  but 
both  sides  are  not  always  synchronously  involved.  Commonly  it  begins 
in  the  upper  extremities,  and  in  a  few  days  or  weeks  involves  the  lower 
extremities,  the  body,  neck,  and  face  in  the  order  given,  the  muscles 
about  the  eyes  and  mouth  being  the  last  affected.  The  tongue  and 
diaphragm  frequently  suffer,  in  severe  cases  prixiucing  grunts  and 
barks,  a  sort  of  laryngeal  tic.  As  the  malady  (levelops  the  myoclonus 
becomes  more  and  more  persistent  during  the  waking  state,  having  a 
tendency  to  develop  the  myoclonic  status,  which  may  terminate  in  death. 
As  a  general  rule,  superficial  and  deep  reflexes  are  increased,  and  also, 
as  a  rule,  there  is  lack  of  physical  and  mental  development. 

The  prognosis  as  to  recovery  is  extremely  poor.  Those  who  have 
reached  mature  years  present  extreme  senility  and  progressive  de- 
mentia. 

The  diagnosis  in  a  typical  case  is  easy.  There  are  family  types 
and  sporadic  cases,  the  majority  being  of  the  latter  variety.  The  con- 
dition may  be  acute  and  severe  or  mild  and  chronic. 

The  treatment  can  be  only  palliative,  but,  as  a  general  rule,  long 
remissions  both  in  the  myoclonus  and  the  epileptic  course  may  be 
obtained  by  the  use  of  bromids. 

The  General  State. — The  bodily  health  in  epileptics  may  leave 
little  room  for  complaint.  Very  commonly  they  present  gastric  dis- 
turbances, a  sluggish  skin,  and  constipated  bowels;  but  usually  this  is 
due  to  the  bromids  with  which  these  patients  are  so  commonly  satu- 
rated. Many  epileptics  have  gormandizing  habits  and  insatiate  appe- 
tites for  food.  This,  with  the  inactivity  often  forced  upon  them  by  the 
disease  and  reinforced  by  the  bromids,  leads  *to  flabby  fatness.  As  a 
rule,  they  are  indifferent  and  careless,  and  often  the  finer  mental  attrib- 
utes and  the  keener  sensibilities  are  dulled  early  in  the  disease. 

Diagnosis. — The  diagnosis  of  epilepsy  is  often  very  difficult,  if  the 

attacks  are  incomplete  or    not  open  to  intelligent  ol>servation.     The 

disease  in  the    nocturnal  form,  or  in  the  varieties  of  petit  mal  with 

slight  attacks,  may  not  attract  attention  for  years.     When  the  suspicion 

1  Clark  and  Prout,  *'  Am.  Jour,  of  Insanity,"  Oct.,  1902. 
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of  epilepsy  is  aroused, — as,  for  instance,  by  bed-wetting,  bloody  stains 
upon  the  pillow,  unexplained  bruises,  conjunctival  ecchymoses,  a 
dislocation  or  fracture  occurring  during  sleep,  cuts  on  the  face  or 
scalp,  a  bitten  tongue,  or  some  automatic  or  convulsive  attack, — ^a 
careful  investigation  will  rarely  fail  to  disclose  the  nature  of  the  disorder. 
In  such  cases  a  history  of  repeated  momentary  unconsciousness,  or  of 
some  of  the  various  sensory  aurae,  is  significant  An  account  of  noc- 
turnal enuresis  or  nocturnal  pavor  in  childhood  is  suggestive.  Convul- 
sions during  teething,  the  marks  of  degeneracy,  or  the  presence  of  a 
family  neuropathic  trace  have  some  weight.  If  there  have  been 
repeatcnJ  convulsions,  and  they  conform  to  the  epileptic  type,  presenting 
sudden  onset,  with  or  without  warning,  tonic,  clonic,  and  stertorous 
stages,  and  complete  recovery,  there  is  little  room  for  doubt. 

We  have,  however,  to  exclude  the  epileptoid  fits  symptomatic 
of  various  functional  and  toxic  conditions.  Intestinal,  renal,  metallic, 
drug,  and  alcoholic  poisonings  may  cause  convulsions  that  verj' 
closely,  or  exactly,  copy  the  attacks  of  epilepsy,  and  they  may  induce 
epilepsy  in  those  predisposed.  Vertigos  of  gastric,  aural,  ocular,  and 
neurasthenic  origin  may  suggest  pM  mat,  IlyHterical  conwhions  are 
often  mistaken  for  those  of  epilepsy.  Organic  brain  diseascj  such  as 
tumors,  cerebral  palsies  in  children,  and  brain  injuries,  may  occasion 
epileptiform  attacks.  Finally,  epileptic  seizures  may  be  of  the  apo- 
plectic form  and  suggest  cerebral  hemorrhage,  or  the  psychic  equiva^ 
lents  may  be  confused  with  transitory  mania.  In  every  case  it  is 
obligatory  to  examine  the  patient  rigorously  from  head  to  foot,  both  for 
the  purposes  of  diagnosis  and  treatment.  Of  epilepsy,  there  is  no  one 
patliognomonic  symptom.  The  following  table  shows  some  of  the 
differential  characters  of  epileptic  and  hysterical  convulsions  : 


Table  op  Differential  Characters  of  Epileptic  and  Hysterical  Attacks. 


Thk  Fit. 

EPILKPSY. 

IlYSTKBIA. 

Prodromes. 

Mental  or  physical  premoni- 
tions. 

Emotional  disturbance. 

Aura. 

Common,  but  momentary. 

Common   and    of  considerable 
duration. 

Onset 

Sudden,  complete  ;  cry,  fall, 
rigidity. 

Gradual. 

Consciousness. 

Instantly  lost. 

Partially  lost  or  retained. 

Course  of  convulsion. 

Tonic,  clonic,  and  stertorous 
stages. 

Epileptoid  and  emotional 
pbases. 

Duration.                    i  Two  to  five  niiiiuU»i?. 

A  few  minutes  to  several  bours. 

Positions.                     Governed  by  flexors,  mainly. 

Tendency  to  extension,  arc  de 
cerde,  opistbotonos,  crucifixa- 
tion  attitude,  etc. 

EPILEPSY, 
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Table  op  Differential  Characters  of  Epileptic  and  Hysterical  Attacks 

{Continued), 


The  Fit. 

Epilkpsy. 

Hysteria. 

Eyes. 

Pupils  dilated  and  rigid. 

Pupils  generally  mobile  and 
active. 

Tongae. 

Usually  bitten. 

Bitten  very  exceptionally. 

Mouth. 

Frothing  common. 

Frothing  absent 

Sphincters. 

Relaxed,  usually. 

Usually  continent 

Pulse. 

Accelerated  greatly  and  ten- 
sion increased. 

Rate  and  tension  not  much 
changed. 

Temperature. 

Elevated  1°  or  2°  R 

Normal. 

Termination. 

In  hebetude;  gradual. 

Rather  prompt  ending  and  little 
discomfort 

Urine. 

Increased    nitrogenous  and 
phosphatic  elements. 

Increased  acidity  and  toxic- 
ity. 

Urea  reduced,  phosphates  de- 
creased, and  changed  phos- 
phatic formula  •  often  large 
quantity,  but  of  low  specific 
gravity. 

Postparoxjrsmal  con- 
ditions. 

Petechial    ecchymoses,    re- 
duced muscular  strength, 
diminished       knee-jerks, 
mental   obscuration  ;    no 
memory  of  attack. 

No  motor  or  reflex  changes  ; 
some  recollection  of  phases  of 
attack;  usual  mental  condi- 
tion at  once  regained ;  pres- 
ence of  various  stigmata. 

Prognosis. — As  an  exception,  but  proving  the  rule  of  gravity  in 
the  prognosis  of  epilepsy,  rare  eases  recover  sjxjntaneously.  In  a 
general  way  there  is  little  hope  for  cure,  if  the  disease,  with  rei)eated 
attacks,  has  lasted  over  two  years,  or  been  intense  in  its  manifestations 
for  even  a  shorter  pericxl.  There  is  some  tendency  for  it  to  appear, 
subside,  reappear,  or  increase  at  the  developmental  eix)chs  of  dentition, 
puberty,  adolescence,  and  the  climacteric.  Any  inciting  cause  that  is 
controllable  is  a  favorable  consideration.  Epilepsy  as  a  manifestation 
of  degeneracy  is  of  bad  import.  If  there  is  any  reason  to  suppose 
that  organic  cortical  changes  have  occurreil,  or  if  dementia  has  appeared, 
the  outlook  is  unfavorable.  Grand  mal  cases  offer  a  slightly  better 
prognosis  than  petit  mal  or  psychic  cases. 

A  single  attack  is  almost  never  fatal  of  itself,  but  a  condition  of 
status  is  very  likely  to  terminate  fatally,  and  every  attack  undoubtedly 
leaves  some  harmful  trace.  Rarely  a  severe  attack  owing  to  some  cardiac 
weakness  terminates  fatally  through  pulmonary  edema.  ^  The  natural 
tendency  of  epilepsy  is  to  dementia.  The  oftener  the  attacks  occur,  the 
worse  the  mental  prospects.  Death  by  status,  or  through  viiseular  acci- 
dent, or  by  suffocation,  or  other  physical  mishap  attending  a  fit,  is  not  so 
ver>'  rare.  Tuberculosis  is  a  frequent  cause  of  death.  Epilepsy,  with  fits 
at  long  interv'als,  particularly  if  first  appearing  after  twenty  years  of  age, 
is  not  inconsistent  with  mental  qualities  of  a  high  oRler.  and  may  not 
shorten  life  or  abridge  usefulness.     The  majority  of  epileptics,  under 

1  Shanahan,  "N.  Y.  Med.  Jour.,"  Jan.  11,  1908. 
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proper  conditions,  may  be  advantageously  and  profitably  employed  in 
colonies  provided  for  the  purpose. 

Treatment. — A  systematic  study  of  the  patient  is  the  first  step 
toward  treatment.  Every  possible  source  of  local  irritation  must  be 
investigated.  Occasionally,  the  aura  may  direct  attention  to  some  body- 
disturbance  that  acts  as  an  inciting  cause  of  the  fits.  Asthenopia  due 
to  errors  of  refraction,  or  faulty  eye  muscles,  nasal  disease,  phar}'ngeal 
tumors,  maxillary  or  dental  faults,  gastric  inadequacy,  intestinal  para- 
sites, rectal  ulcers,  hemorrhoids  and  fissures,  constipation,  diarrhea, 
vesical  and  genital  troubles,  must  all  be  sought  and  corrected,  if  found. 
Toxic  conditions  are  equally  important.  Auto-intoxication  from  the 
stomach,  intestines,  or  kidneys  must  be  stopj^ed.  Alcohol,  lead,  tobacco, 
coffee,  tea,  and  dietetic  errors  may  incite  the  fits  in  those  predisposed. 
Hygienic  regxdations  are  of  the  greatest  importance.  These  pertain  (1) 
to  the  diet,  which  should  be  nourishing,  easily  digested,  and  of  reason- 
able amount.  Milk,  fish,  vegetables,  and  suitable  fruit,  with  a  small 
amount  of  starchy  articles  and  a  very  little  meat,  is  generally  best  for 
epileptics.  In  some  instances  an  absolute  milk  diet  is  decidedly  helpful, 
and  may  be  continued  for  many  months  with  advantage.  (2)  Baths  and 
exennse  to  keep  the  skin,  muscles,  and  circulation  active,  and  out-door 
life  to  further  the  same  end,  are  valuable.  Often  vigorous  manual  labor 
is  advisable.  (3)  The  rooms,  ventilation,  clothing,  occupation,  amuse- 
ments, and  habits  of  the  patient  are  worthy  of  full  consideration.  Do 
not  overlook  the  tendency  to  constipation. 

Improvement  under  such  measures  is  the  rule,  and  in  rare  instances 
it  is  one's  good  fortune  to  see  epilepsy  subside  after  the  removal 
of  some  irritation  or  the  correction  of  some  toxic  state. 

Turning  to  drugs,  the  most  imjwrtance  attaches  to  the  bromids,  but 
they  should  be  reserved  as  a  last  resort  or  as  an  adjuvant.  Cures  by 
the  broniid  treatment  are  not  to  be  expected.  It  is  at  best  a  palliative 
treatment  and  one  oflen  fnuight  with  great  disadvantage.  Usually,  in 
order  to  annpletely  suppress  the  attacks  an  amount  of  bromid  is  re- 
quired that  maintains  constant  hebetude.  As  a  practical  fact,  if  the 
fits  are  not  controlled  by  sixty  grains  of  bromid  a  day,  the  question  is 
quite  sure  to  arise  whether  the  epilepsy  or  the  bromid  is  the  greater 
evil.  It  is  a  fre(juent  experience  to  see  patients,  brutalized  by  bromid, 
go  months  without  fits,  but  with  a  loss  of  mental  and  physical  activity. 
Sometimes  the  atta(^ks  then  rt^cur  with  seemingly  additional  violence,  or 
stsitus  may  develop.  Among  the  bromids  there  is  little  choice,  but  the 
sodium  salt  is  least  likely  to  disturb  the  stomach.  During  the  use  of 
the  bromids  tiie  intestinal  tract  must  be  kept  aseptic  by  the  use  of  large 
quantities  of  drinking  water  or  s(mie  of  the  laxative  waters,  and  the 
administration  of  some  antifermentative,  like  salol  or  betanaphtol. 
If  the  fits  are  nocturnal,  the  mwlieine  should  be  given  after  the  evening 
meal ;  if  they  occur  on  rising,  tlie  largest  dose  should  be  administered 
at  iKHltinie.  When  menstruation  aggravates  the  epilepsy,  the  doses  of 
bromid  may  be  doubled  for  a  few  days  before,  during,  and  after  the 
peri(Kl. 

Sometimes  the  use  of  antipyrin,  phenacetin,  trional,  or  other  of  the 
coal-tar  derivatives,  with  bromids,  gives  better  results  than  the  bromids 
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alone.  Digitalis  or  belladonna  in  similar  association  will  be  found 
valuable  in  those  cases  where  there  is  weak  circulation.  Sumbul  and 
solanum  have  their  advocates,  but  so  has  had  every  other  remedy  ever 
known  to  man.  Flechsig  has  proposed  the  use  of  opium,  to  be  followed 
by  bromids,  in  cases  of  long  standing.  He  gives  opium  in  doses  gradu- 
ally increasing  from  one  to  fifteen  grains  or  more  a  day,  if  well  borne, 
and  after  a  few  weeks  abruptly  stops  the  opium,  substituting  bromid, 
twenty  to  forty  grains,  three  times  daily.  Bechterew  combines  bromid, 
adonis  venialis,  and  codein  with  favorable  results.  Any  one  of  these 
plans  may  be  tried  when  bromid  alone  fails  or  loses  its  force.  Richet 
and  Toulouse  ^  called  prominent  attention  to  the  asserted  value  of  with- 
drawing common  salt  from  the  food  of  epileptics,  thereby  securing,  it 
was  thought,  a  better  absorption  of  the  bromids.  A  very  general  trial 
of  this  measure  has  led  to  the  belief  that  it  is  one  of  decided  value,  and 
as  a  rule  smaller  doses  of  bromids  are  more  efficacious  under  this 
r^ime  than  larger  ones  without  it.  Even  alone,  without  the  use  of 
bromid,  the  w  ithdrawal  of  salt  secured  a  reduction  of  the  number  of  fits 
in  fourteen  cases  reported  by  Garbini,  and  the  attacks  were  less  severe. 
The  plan  is  entitled  to  a  trial  in  all  cases,  but  is  often  very  difficult  to 
carry  out  in  the  usual  run  of  private  practice.  The  physical  health  de- 
clines rather  rapidly  if  salt  be  entirely  excluded,  but  a  decided  limitation  of 
the  amount  of  salt  can  usually  be  effected  with  advantage.  Patients  vary 
greatly  in  this  regard  as  in  all  others,  and  personal  peculiarities  and  re- 
quirements must  be  kept  in  view. 


CHAPTER  X. 
MIGRAINE* 

Migraine  is  an  explosive,  paroxysmal  psychoneurosis.  The 
attack,  usually  commencing  with  sensory  and  mental  symptoms,  is 
almost  always  attended  by  headache,  which  is  frequently  one-sided, 
and  there  is  generally  nausea  and  vomiting.  It  is  sometimes  called 
hemicraniaj  sick  headache,  or  megrim.  Owing  to  the  vomiting,  it  is  often 
erroneously  attributed  to  ''biliousness." 

Etiology. — Heredity  is  often  strongly  marked.  It  is  more  com- 
monly direct  than  in  almost  any  other  neurosis.  Migraine  may  some- 
times be  traced  through  several  generations,  numbering  dozens  of  cases 
in  a  single  family  tree.  Any  neuroj)athic  family  is  almost  sure  to  pre- 
sent cases  of  migraine.  It  seems  capable  of  transmission  by  transfor- 
mation, alternating  with  hysteria,  epilepsy,  and  insanity.  It  may  be 
associated  with  the  graver  neuroses,  or  with  psychoses,  in  a  given 
patient.  Gout  and  arthriti^tni  have  similar  close  relations  with  it. 
Thirty  i)er  cent,  of  cases  begin  between  five  and  ten  years  of  age,  and 
the  balance  appear  mainly  at  puberty,  adolescence,  and  during  early 
adult  years.  In  rare  instances  it  may  begin  after  thirty.  The  female 
sex  is  somewhat  more  commonly  affected  than  the  male. 

The  inciting  cause  is  often  obscure.  Some  cases  date  from  periods 
*  Kichet  and  Toulouse,  I*aris  Academy  of  Sciences,  Nov.,  1899. 
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of  lowered  physical  health  arising  from  any  cause.  The  eases  beginning 
in  early  childhood  very  frequently  follow  the  first  systematic  use  of  the 
eyes  for  near  vision,  as  in  school-work.  Eye-drain,  arising  from  accom- 
modative or  muscular  asthenopia,  is  certainly  comi)etent  to  incite 
migrainous  attacks  in  those  predisposed.  Gouty  or  lUhemic  conditions, 
condipationy  indigedioriy  fatigue,  lactation,  emotional  disturbance,  or  any 
febrile  movement  may  set  up  the  attack. 

Symptoms. — The  symptoms  of  migraine  are  those  of  the  attacks. 
These  vary  considerably  in  different  patients,  but  are  tolerably  uniform 
for  the  given  case.  There  are  usually:  (1)  Premonitory  symptoms; 
(2)  sensory  disturbances ;  (3)  headache  ;  (4)  nausea ;  (5)  vomiting ;  (6) 
sleep;  and  (7)  complete  recovery,  occurring  generally  in  the  order 
given.  In  addition,  there  are  usually  vasomotor  symptoms  and  occa- 
sionally mental  and  motor  phenomena. 

The  premonitory  symptoms  are  most  common  in  the  cases  in  which 
the  early  sensory  sym])toms  are  least  mark(Kl.  For  a  few  hours  or  a 
day  the  patient  feels  heavy,  dull,  apathetic,  and  is  usually  indifferent 
and  irritable.  There  may  be  slight  headaclie  or  somnolence.  After  a 
nap  he  may  wake  u]>  with  a  fully  developed  one-sided  hc»adache,  or  this 
may  be  present  on  awakening  in  the  morning.  The  sensory  symptoms 
occur  in  over  half  of  the  cases.  They  usually  begin  quite  suddenly. 
Bright  spots  before  the  eyes,  colore<l  rings,  luminous  zigzags,  hemi- 
anopsia, dimness  of  vision,  clouds,  etc.,  are  some  of  the  subjective  visual 
disturbances.  They  affect  both  eyes,  and  are  sometimes  lessened  if  the 
eyes  are  closed.  They  are  usually  most  pronounccnl  or  entirely  confined 
to  the  homologous  half  fields.  Some  patients  only  feel  a  vague  ocular 
discomfort,  or  decided  photophobia  may  be  ])resent.  Taste  and  hearing 
are  exceptionally  affected  in  a  similar  manner.  In  some  cases  there  are 
sensory  symptoms  in  the  limbs,  face,  throat,  or  tongue,  but  especially  in 
the  hand  or  foot.  A  tingling  or  numbness  invades  the  parts  and  gradu- 
ally advances  toward  the  center.  These  sensory  disturbances  usually 
last  ten  to  twenty  minutes  and  then  subside,  the  headache  immediately 
displacing  them. 

Motor  symptoms,  though  exceptional,  are  very  valuable  indica- 
tions of  the  cerebral  nature  of  this  neurosis.  The  extremity  which 
presents  tingling  may  show  paresis,  and  the  following  headache  is 
usually  on  the  op]>osite  side.  Motor  aphasia  may  be  added  to  right-arm 
tingling  and  left  hemicmnia,  and  the  left  halves  of  the  retina  may  be 
disturbed  by  visual  sensations,  which  are  referred  outwardly  to  the  right 
fields.  Temporar}'  woixl-deafness  has  also  been  reecn'ded.  In  another 
group  of  rare  eases  there  is  transient  unilateral  ])aresis  of  the  oculo- 
motor, marked  by  ptosis,  outward  squint,  double  vision,  pupillary  dila- 
tation, and  loss  of  accommixlation,  constituting  the  so-called  oplUhalm/)- 
plcgic  migraine. 

Slight  mental  changes  occur  in  some  patients,  such  as  depression, 
mental  confusion,  restlessness,  loss  of  memor}^,  stupor,  double  conscious- 
ness, or  a  recurrence  of  some  vivid  memory.  Attacks  of  temporary 
delirium,  with  or  without  subsequent  ignorance  of  the  mental  state,  are 
sometimes  seen. 

The  headache  is  the  most  uniform,  dominant,  and  distressing  symp- 
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torn.  It  vane.*  in  different  cnsos  in  degret\  chimtioii,  mul  locution,  but 
is  commtnily  inUmsc  and  ordinarily  eiivunisi'riliL'il,  at  least  at  first. 
Often  ennnnrneiiitr  as  a  laealiztd,  intHise  pain  in  a  small  8jw>t  in  the 
ti*mponiU  iVeintal,  neiilar^  or  oecijiitnl  region,  it  f^nuUially  ^pread^i  to  the 
rest  of  the  same  ^ide  of  tlie  head,  or  may  become  diffusecl  all  over  the 
head.  Less  eommonly  it  cominenees  on  lx)th  sides  as  a  frontal  or 
oei'ipitul  |jain.  Rarely,  it  passes  dtnvn  the  l>aek  of  tiie  neek  and  into 
the  arm.  The  ehanu^ter  of  the  headache  is  t<»lerably  unifurrn  in  the 
same  crnse,  but  some  |3aticiitK  have  t^eveml  varieties,  whicli  reap^iear  from 
time  to  time,  and  are  reeognisied  as  old  acquaintances*  The  chariu*ter  of 
the  attack  may  also  undergo  great  mtxiifications  durin;:  the  patient's  life- 
time. The  headache  lavSts  from  one  or  two  hours  to  ten,  twenty,  or  forty^ 
and  may  subside  abruptly  after  nausea  or  nausea  and  vomiting,  or  grad- 
ually grow  less  and  disappear.  During  the  height  of  the  heajtlache  the 
patients  usually  shun  light  and  noise,  and  remain  as  quietly  recumbent  as 
possible*  Movement,  such  as  rising  or  stooping,  intensifies  the  pain. 
Tenderness  of  the  scalp  or  ner%T-trunks  is  unusual. 

In  most  ciises  nausea  appears  after  the  headache  devek*ps  or  has 
reached  its  height,  and  there  is  complete  anorexia.  Digestion  appears 
to  be  stopped^  as  tmchanged  food  is  sometimes  vomitcil  many  hours  after 
its  ingestion. 

The  nausea  leads  to  vomlthtf/  in  a  fair  proportion  of  the  cases,  and 
eraesis  is  attend<-*d  by  modi  retching  and  diffieulty.  It  is  often  repeated 
and  pn^tractiHl,  so  that  biliary  matter  may  tinally  api>ear  in  the  ejecta. 
Usually,  once  commenced,  it  is  ]>rovt>ked  by  swallowing  any  fluid,  or 
even  by  t!ie  saliva,  which  is  commonly  apparently  iuereascd  in  atuinmt. 
Often  the  patient  is  cold,  pineheib  elammy,  and  suggests  the  collajv.se  of 
seasickness  or  choleraic  disturbance.  Frequently,  as  the  vomiting 
snbsirles,  a  feeling  of  great  relic i"  is  cxpcriencttl^  the  lieadaclie  ceases^ 
and  the  patient  falls  into  a  quiet  sleep  of  a  few  minutes  or  several  hours, 
from  which  he  arouses  and  asks  for,  ur  tolerates,  a  little  food. 

The  vaMmwtor  Hipnptom^  are  interesting,  and  have  attnietetl  great 
attention.  Early  in  the  attack, J >efore  the  headache  has  appeared,  there 
is  frequently  pallor  or  mottling  of  the  face.  In  s<vnie  instances  a  vivid 
rmI  streak  in  the  middle  of  the  l>row  or  a  (mc-sidcd  Hush  invarial>ly 
appears,  Tlie  pallor  is  succealal  ijy  flushing,  in  siime,  and  there  may 
l)e  geneml  profuse  perspiration.  Connmuily,  the  ex  trend  ti(\H  are  cold 
daring  the  severe  pain,  the  pulse  sharp  ami  retanh-il.  Usually  the 
contracted  pupils  show  the  partiei]>ation  of  the  ecrvi*'al  symjiatlictic. 
This  randy  is  unilateral,  and  may  produce  retraction  of  the  eycbalh 
The  inhibitLHl  digestion  may  be  due  to  a  similar  angiospastic  condition 
of  the  gastric  arterioles.  As  the  attack  deelineSj  the  surfa<'c  reddens, 
the  pulse  resumes  its  pro[M'r  rate^  the  ptqals  rehix,  the  palhu^  disa|)pcars, 
and  in  rare  eases  some  puffini'ss  in  the  sealp  has  been  noted,  Inereas<'d 
diuresis  may  follow.  In  the  intervals  the  patient  may  feel  perfectly 
well. 

Course. — Migraine  has  a  tendency  to  persist  for  many  yeai's,  when 
once  establisheiL  (Jonnnorily,  in  women,  after  the  meno|>iUise,  it  sub- 
sides, and  it  disappears  in  men  after  fifty- five  or  sixty.  Tlie  attacks 
occur  with   more  or  less   regularity,  and  sometimes  with  remarkable 
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periodicity.  Menstruation  may  provoke  it  monthly  in  women.  It 
sometimes  occurs  every  Sunday,  especially  in  men  who  change  their 
daily  routine  at  that  time.  Irregular  intervals  of  weeks  or  months 
may  intervene,  when  any  of  the  inciting  causes  may  precipitate  it ;  but 
it  is  usually  noticeable  that  an  inciting  cause  or  condition,  acting  soon 
after  an  attack,  fails  to  induce  an  immediate  recurrence.  It  is 
evident  that  the  attack  has  cleared  the  atmosphere  and  exhausted  the 
susceptibility.  In  certain  rare  instances  the  migrainous  attacks  have 
been  replaced  by  epileptic  seizures  presenting  the  same  premonitory 
features.  A  case  lias  been  seen  presenting  migraine,  epilepsy,  and 
transitory  mania,  apparently  as  alternating  equivalents.  Krafll-Ebing  ^ 
reports  a  number  of  cases  in  which  transitory  mental  disorder  occurred 
as  part  of,  or  in  alternation  with,  migraine.  The  ])remonitory  hemiopia 
in  a  case  reported  by  Noyes  became  permanent.  In  advanced  years  the 
migraine  may  apparently  be  replaced  by  labyrinthine  vertigo.  After 
many  attacks,  some  intellectual  impairment  has  been  noted.  Granting 
the  neuropathic  substratum  in  migraine,  the  association  or  succession  of 
other  neuroses  and  psychoses  is  surprising  mainly  by  its  rarity. 

Pathology. — In  the  absence  of  knowledge  regarding  the  morbid 
anatomy  of  migmine,  we  are  thrown  back  upon  theories  and  analogies. 
Attracted  by  the  vasomotor  symptoms,  many  attributed  the  migrainous 
attacks  to  disturbance  of  the  sympathetic.  This  is  a  clear  confusion  of 
effect  and  cause,  of  symptom  and  disease.  Taking  into  consideration 
the  cortical  features  manifest  in  sensory  disturbance,  hemiopia,  tingling, 
aphasia,  motor  loss,  crossed  hemicrania,  mental  features,  canliac  and 
digestive  inhibition,  and  the  vasomotor  disturbance  itself,  there  can  be 
little  doubt  that  migraine  is  a  cerebral  disorder.  Its  resemblance  to 
epilepsy,  if  not  its  actual  relationship,  ^  iK)ints  to  the  same  conclusion. 
The  exact  nature  of  the  cortical  instability  is  for  the  future  to  reveal. 

Diagnosis. — The  diagnosis  of  migmine  depends  mainly  upon  its 
paroxysmal  and  recurrent  character  and  its  definite  clinical  features. 
The  sensory  premonitions  and  vasomotor  phenomena  are  very  significant 
when  present.  In  ciises  presenting  migrainous  attacks  of  the  milder 
sorts,  it  is  difficult  to  be  sure  that  the  headache  is  not  due  to  some  ordi- 
nary cause,  until  its  rejHnitiHl  recurrence  under  somewhat  similar  circum- 
stances declares  its  nature.  "  Sick  headache "  is  almost  invariably 
migraine.  Tlui  vesperal  headaches  of  syphU'uiy  and  the  quotidian  or 
tertian  headaches  of  malana,  occur  with  greater  periodical  regularity 
and  with  much  shorter  intervals  than  the  attacks  of  migraine.  Both  lack 
the  nausea,  vasomotor  symptoms,  and  complete  recovery.  From  petti 
nud  the  diagnosis  may  often  offer  consi(l(»rable  difficulty.  The  pre- 
monitory sensations  may  be  tiiken  for  an  aura,  but  their  prolonged  dura- 
tion is  unlike  the  momentary  warning  of  epilepsy.  Unconsciousness 
does  not  occur  in  migraine ;  it  is  tlu»  most  constiint  feature  of  epilepsy. 
Headache,  as  a  symptom  of  other  disease  developing  in  a  migrainous 
patient,  may  be  overl(K)k(Hl  and  the  concurrent  malady  neglecteil.  The 
headaclies  of  Bright's  discjuse,  of  cerebral  tumor,  of  syphilis,  or  malaria 
may  be  wrongly  attributed  to  the  neurosis. 

^  '*  Alienist  and  Neuroloj^iat/*  Jan.,  1000. 

2  Wilfred  Harris,  *'Tninsient  Heniiopias/'  *'Brain,'»  1897. 


yEVJK^SES  POLLOWIXO  TJU IMA TISM.  6Sl 

Prognosis. — Mi^^raine  is  usvuilly  a  stiil4x>m  and  persistent  malady* 
It  has  a  tendeDcy  to  last  nntil  involutioiml  olmnges  in  tlio  or^nism 
oommenoe,  when  it  freqn«itly  spontancowsly  subsides  bv  a  fpnftdual  in- 
crease of  the  intervals  between  the  atta<4cs^  nitlior  than  bv  a  lessenii^ 
of  their  severity.  If  the  disease  is  of  short  duration,  and  sonie  renwv* 
able  cause  can  be  discovered,  the  proj^nosis  is  fairly  gi>od.  In  older 
cases  the  attacks  can  usually  be  remlered  less  frnjuent  aiul  often  aborted 
if  the  patient  is  watchful  and  peisists  in  treatment. 

Treatment. — Unless  the  condition  or  agt^nt  pnwtKative  of  the 
attacks  can  be  discovered  and  removed,  tliere  is  little  likelilnxHl  of  fully 
successful  management  To  this  end  all  sources  of  peripheral  irritaticm 
and  auto-intoxication  must  be  carefiilly  investijrated.  Eye-strain,  im- 
proper diet,  excesses,  or  bad  habits  of  any  sort  nuist  he  corrected.  In 
some  migrainous  patients  any  relative  excess  of  nitrogenous  (bod  is  sure 
to  induce  an  attack.  As  a  rule,  for  these  patient^  an  abumlance  of  out- 
door air,  free  cutaneous  and  intestinal  excretion,  ami  an  unstimulatinff 
diet  are  indicated.  A  tablet  of  -j-^  of  a  grain  of  nitroglycerin,  allowed 
to  dissolve  in  the  mouth,  and  taken  at  the  earlit^t  premonition,  will 
sometimes  abort  an  attack.  Cafteiu  ha^  a  similar  eftVvt  witli  some 
patients.  Others,  by  taking  a  lai^  dosi*  of  bromid  and  lying  down, 
occasionally  escape.  Otliers,  again,  by  inducing  emesis,  or  by  washing 
out  the  stomach,  interrupt  the  paroxysm.  When  the  attack  is  once  on, 
heat  or  cold  to  the  head,  warmth  to  the  extremities,  and  a  mild  sinapism 
over  the  stamaeh  are  helpful.  A  dark,  quiet  room  is  usually  demanded. 
Morphin  will  control  the  pain,  but  should,  if  |>ossible,  Iw  avoidcnl,  to 
prevent  setting  up  the  opium-habit. 

If  the  attacks  are  of  considerable  frequency, — say  one  or  two  a  week,— 
a  continuous  course  of  bromid,  as  in  epilepsy,  may  give  gixxl  rc\sult8. 
In  the  forms  marked  by  paretic  symptoms  of  onset — by  ophtlialmoplegia, 
for  instance — the  bromid  treatment  is  of  the  greatest  value,  and  such 
cases  should  be  managed  much  as  cases  of  epilepsy  with  incomplete 
attacks. 


CHAPTER  XI. 

NEUROSES  FOLLOWING  TRAUMATISM. 

The  subject  of  neuroses  following  injuries  is  one  of  vjist  imj)ortanoe 
to  the  general  practitioner,  and  has  a  medicolegal  side  of  nuu'h  interest 
The  question  has  been  greatly  befogged  for  many  reasons.  The*  firsl 
important  work  directing  attention  to  this  class  of  cases  was  the  publi- 
cation of  Erichsen  in  1871  on  "Spinal  Concussion,"  reprinted  in  1875. 
In  it  he  rejKjrts  fifty-three  cases  resulting  from  injuries,  received  mainly 
upon  railways.  These  cases  present  all  niann(?r  of  lesions,  alone;  hav- 
ing in  common  the  negative  feature — absence  of  (external  evi(lenc(»  of 
injury.     In  this  list  are  embraceil  cases  of  fractnre  of  the  dorsal  ver- 
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tebra?,  hemorrhage  into  the  cord,  division  of  the  cord,  meningitis,  simple 
nervousness,  hysteria,  neurasthenia,  and  pretty  much  everything  else. 
Unfortunately,  "  concussion  of  the  spine,"  as  set  forth  by  Erichsen, 
was  seized  upon  by  lawyers  as  the  basis  for  prosecuting  suits  for  damage 
agjiinst  cor[)orations,  and  it  became  fixed  as  a  disease-entity  in  the  legal 
and  medical  mind.  In  1883  Page,  a  railway  surgeon,  brought  out  a 
book  written  from  an  ex  parte  standpoint  to  counteract  the  contentions  of 
Erichsen,  and  the  battle  raged  fiercely  from  both  sides  for  a  number  of 
years.  Subsequently,  in  Germany,  Oppenheim,  in  1889,  made  a  closer 
classification  between  organic  injuries  and  those  not  marked  by  gross 
histological  changes,  and  proposed  the  term  "  traumatic  neuroses  "  for 
the  latter.  About  the  same  time,  and  subsequently,  Charcot  taught  and 
demonstrated  that  the  nervous  symptoms  in  these  cases,  apart  from  those 
attributable  to  organic  lesions,  were  precisely  the  same  as  are  presented 
in  neurasthenia  and  hysteria. 

The  early  errors  of  Page  and  Erichsen  are  easily  understood  if  it  is 
recollected  that  the  finer  anatomy  of  the  nervous  system,  as  well  as  the 
physiology  of  the  cord,  was  but  little  known  in  their  time ;  that  the 
electri(jal  reactions  of  nerves  and  muscles  were  not  clearly  understood ; 
that  the  stigmata  of  hysteria  and  the  symptom-group  of  neurasthenia 
were  still  undeciphered.  Unfortunately,  there  was  a  tendency  to  dignify 
all  the  morbid  conditions  following  serious  injury  by  such  terms  as 
"  spinal  concussion,"  "  railway  spine,"  "  traumatic  neurosis,"  and 
"  iirichsen's  disease,"  without  any  attempt  to  distinguish  their  real 
significance  or  differentiate  among  them. 

It  must  be  evident  that  after  a  railway  injury,  as  after  injuries 
occurring  under  any  other  circumstances,  three  classes  of  conditions  may 
arise:  (1)  All  sorts  of  injuries  of  a  surgical  character;  (2)  traumatic 
hysteria ;  and  (3)  tnuimatic  neurasthenia.  Various  combinations  of 
these  three  may  result,  and  they  are  commonly  found  in  association. 
Surgical  conditions  and  neunuKthenia  or  hysteroneurasthenia  may  be 
present,  or  neurasthenia  or  hysteria  may  alone  follow  concussions,  in- 
juries, or  frights  attending  accidents,  especially  upon  the  railways.  It 
should  Ik»  clearly  recognizwl  that  the  nervous  disturbances  marking 
neurasthenia  and  hysteria  are  likely  to  develop  in  pro]K)rtion  to  the 
predis]M)sing  tendency  in  the  individual,  and  also  in  ])ro|)ortion  to  the 
amount  of  nuMital  shock  attending  the  accident.  In  railway  accidents 
the  elenunit  of  fright  reaches  its  highest  develoj^ment,  and  consequently 
there  is  a  preponderance  of  neurasthenia  and  hysteria,  or  their  combi- 
nations, in  jKTsons  the  victims  of  such  accidents. 

In  the  consideration  of  a  case  in  which  physical  conditions  and 
ner\'ous  symptoms  have  originated  from  injury,  it  is  necessjiry  to  look  at 
it  first  as  a  surgical  case,  and  secondly  to  consider  it  as  a  nervous  case. 
Cranial  fracture,  cerebral  hemorrhage,  focal  epilepsy,  or  traumatic 
insanity  may  follow  injuries  to  the  head.  Dislocations  and  fractures  of 
the  spine,  lacerations  and  hemorrhages  of  the  cord,  myelitis  and  menin- 
gitis, muscular  strains,  and  ligtmientous  ruptures  may  follow  blows  and 
injuries  to  the  back,  either  directly  or  indirectly  ap])lied.  Concussion, 
if  sufficiently  severe,  even  without  apparent  local  physical  injury,  may 
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induce  hemorrlia^sps  in  the  meninges;  or  in  the  ferel^ncuspinsil  ap|>»ntifes^ 
It  would  be  uneU  to  drop  the  terms  concussion  of  the  bnun  aikl  spinai  «H>n- 
cusaon.  as  there  is  a  tendency  to  look  upon  them  as  vaicue  but  actual 
disessesL  Concussion  is  a  mode  of  action  only,  and  like  any  otlwr  luani- 
festation  of  force  may  vary  in  every  degree  so  as  to  he  entirely  iiu>igniii- 
cant  or  erf  the  mmost  graxity.  Accidents  producing  such  injuries  may  at 
the  same  time  so  distiui>  the  nervous  equilibrium  that  neurasthenia  is  de- 
veloped or  hysteria  is  provoked.  The  neurasthenia  of  traumatism,  or  of 
fright  associated  with  the  possibilities  of  traumatism,  is  exactly  the  same 
as  neurasthenia  arising  from  any  other  source.  H\*steria  as^Dciatei.!  with 
traumatism,  or  conditions  associated  with  traumatism,  is  exactly  t  lie  san^^ 
as  hysteria  occurring  from  other  causes.  The  combinations  of  organic 
with  nervous  diseases  of  a  character  not  yet  associated  with  known  oiganic 
changes  must  be  deciphered  on  distinct  lines.  The  surgical  features 
have  their  own  prognosis ;  the  ner\'ous  di:?orders  have  their  pn>j^r  tHit- 
look,  and  they  are  not  necessarily  related. 

Cases  of  this  character  may  be  considerably  compHcateil  by  liiiffation^ 
In  exceptional  instances  there  is  dishonest  and  oitlright  simulation. 
More  frequently  the  anticipation  of  legal  pnx*eeiHngs,  the  numennis 
special  examinations,  the  suggestions  arising  from  attorneys  and  phy- 
sicians, ami  the  very  natund  tendency  to  exaggemtion  st»r\'e  to  highly 
accentuate  the  subjective  side  of  the  clinical  picture.  CorjH>rations  and 
their  legal  and  medical  officers  usually  UK>k  u}x)n  all  such  claimants  as 
dishonesty  and  by  their  bearing,  if  not  by  their  wortls,  anttigonixe  and 
aggravate  the  patients  who  come  to  take  an  almost  morbid,  spiteful 
pleasure  in  cultivating  their  aches  and  bodily  and  mental  ilistress. 
They  see  damages  in  ever}'  symptom,  and  the  liojx^ful  exjKX^tation  of 
physical  recovery  that  is  so  potent  for  gooil  is  coiHi)letely  destn\viHl.  It 
not  infrequently  results  that,  upon  tlie  completion  of  litigation  and  the 
cessation  of  irritation  and  introspection,  prompt  improvement  takes 
place.  From  a  medical  standpoint,  it  is  always  better  that  an  immediate 
legal  settlement  be  made. 

The  profession  should  rect^nize  that  traumatic  iieumsthenia  and 
traumatic  hysteria  are  serious  and  disabling  conditions.  Every  case 
must  be  specialized  and  the  amount  of  disiibilitv  and  the  probability  of 
its  duration  must  be  estimated  from  all  the  facts. 


PART  VIII. 

SYMPTOMATIC  DISORDERS. 


There  are  a  number  of  symptomatic  disorders  very  commonly  met 
with  in  nervous  maladies  and  essentially  nervous  in  character  that 
nearly  reach  the  dignity  of  diseases.  Headache,  vertigo,  insomnia,  and 
neuralgia  are  the  most  important.  Headache  and  vertigo  have  been 
specifically  emphasized  whenever  they  had  a  special  relation  to  diseases 
of  the  nervous  apparatus,  and  can  be  easily  followed  from  the  index. 
Neuralgia  and  sleep  disorders  require  further  study. 


CHAPTER  I. 
NEURALGIA* 

Neuralgia  (nerve  pain)  is  always  a  symptom.  Difficulty  arises 
from  tlio  fact  that  intense  neuralgic  affections  have  often  been  confused 
with  their  most  prominent  painful  symptoms.  Neuritis  and  neuralgia 
have  l)een  differentiated  only  in  recent  years.  Even  now  there  are  many 
who  fail  to  discriminate  between  trifacial,  brachial,  and  sciatic  neuri- 
tides,  and  neundgias  of  similar  location.  It  also  a])])ears  proven  that 
an  irritation  at  first  prcxlucing  neumlgia  may,  by  its  |)ersistence,  set  up  a 
neuritis  or  contrariwise,  and  it  is  certainly  clear  that  neuralgia  is  one  of  the 
symptoms  of  neuritis.  Gordon,  ^  basing  his  conclusions  upon  the  histolog- 
ical examination  of  nerves  removed  in  eight  cases  of  facial  neuralgia, 
says: 

(1)  The  occurrence  of  degeneration  of  the  peripheral  nerve  is  fre- 
quent if  not  constant  in  neuralgia. 

(2)  That  this  nerve  degeneration  is  very  probably  a  primar>'  condition, 

which  as  a  neuritis  jissumes  an  ascending  course  and  involves  secondarily 

the  (Jjusserian  ganglion.     Although  this  contention  is  still  debatable,  there 

is  great  probability  in  favor  of  the  above  view. 

'  "N.  Y.  Med.  Jour.,"  July  21,  1906. 
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(3)  The  blood-vessels  undoubtedly  play  a  certain  role  in  the  causation 
of  a  degenerative  state  of  the  peripheral  nerve. 

(4)  That  it  is  difficult  if  not  impossible  to  draw  a  sharp  distinction 
between  neuritis  and  neuralgia,  as  accumulated  facts  show  an  anatomical 
basis  in  the  latter  affection. 

(5)  In  view  of  these  anatomical  facts,  it  is  highly  important  to  re- 
move surgically  a  nerve  affected  with  so-called  neuralgia  as  early  as  pos- 
sible after  a  short  trial  of  medical  treatment  is  given. 

The  distinction,  therefore,  is  not  always  easy.  Neuralgia  may  be  an 
expression  of  disturbance  acting  (1)  locally,  or  (2)  systemically,  or  (3) 
in  both  ways  at  once.  Neuralgias  may  be  visceral  or  peripheral,  and  many 
visceral  diseases  have  their  corresponding  peripheral  or  somatic  neuralgias. 
In  this  relation  the  reader  is  referred  to  the  section  on  Pain  and  the  Re- 
ferred Pains  of  Visceral  Disorders  as  outlined  by  Head  (p.  56,  et  seq.). 
Many  neuralgias — such  as  angina  pectoris  in  cardiac  disease,  intercostal 
neuralgia  in  gastrohepatic  disease,  testicular  neuralgia  in  kidney  disease, 
pleurodynia,  gastrodynia,  and  coccygodynia — are  very  clearly  symptom- 
atic and  secondary.  There  are  certain  conditions  favoring  the  appearance 
of  neuralgia,  and  there  are  a  few  localized  neuralgias  that  require  indi- 
vidual consideration. 

Conditions  Favoring  Neuralgias. — Intense  neuralgic  conditions 
are  rare  in  early  life  and  in  old  age,  but  when  they  appear  after  sixty, 
they  usually  have  an  irremediable  organic  basis  and  are  correspondingly 
intractable.  Women  sulFer  in  this  way  more  than  men.  In  some 
instances  there  is  a  marked  hereditary  tendency,  and,  as  a  rule,  the 
"nervous"  and  neurotic,  the  possessors  of  unstable  nerve-cells,  are 
most  prone  to  neuralgic  conditions.  This  shows  out  strongly  in  the 
clinical  histories  of  hysteria  and  neurasthenia.  Arthritishi  in  its  broad- 
est sense  is  a  congener. 

The  inciting  causes  of  disturbance  marked  by  neuralgic  features  are 
very  numerous.  Any  impairment  of  health,  any  debilitating  influence, 
any  continuous  fatigue,  anemia,  emotion,  concussion,  may  be  symptom- 
atized  by  neuralgia.  Exposure  to  cold,  peripheral  local  irritations,  and 
any  cause  of  neuritis,  as  well  as  every  form  of  neuritis,  may  s£^t  up 
neuralgic  pains.  Nearly  all  toxic  influences  may  induce  neuralgia. 
Those  toxic  causes  which  are  so  active  in  the  etiology  of  neuritis  may 
induce  neuralgic  })ain.  Lead,  alcohol,  diabetes,  auto-intoxication,  mala- 
ria, and  acute  infections  may  all  have  neuralgic  symptoms.  The  root 
pain  of  tabes,  the  peripheral  pains  of  cortical  brain  disease,  and  the 
ner\'^e  pains  of  neuromata  are  easily  understood. 

Characters  of  Neuralgic  Pains. — Neuralgic  pains  are  commonly 
unilatend,  and  confined  to  the  distribution  of  a  part  or  the  whole  of  a 
single  nerve,  or  of  several  nerves.  The  pain  is  inconstant  and  usu- 
ally paroxysmal,  with  complete  freedom  in  the  intervals,  or  with  a  dull 
ache  between  the  severe  pains.  They  are  usually  described  as  dart- 
ing, stabbintr,  tearing,  ripping,  lightning-like,  as  if  shot,  and  by  other 
words  or  ohrases  expressing  their  sudden,  instantaneous  character. 
They  may  be  repeated  rapidly  during  a  few  minutes,  or  occur  singly 
at  longer  intervals.     The  pain  is  located  deeply  in  the  parts,  but  often 
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is  attended  by  great  superficial  hypersensitiveness.  At  the  same  time 
deep  pressure  may  give  relief.  During  the  painful  attacks,  motion  of 
the  muscles  of  the  jmrts,  a  touch,  even  a  br(»ath  of  air  in  severe  cases, 
may  renew  the  stabbing  pains.  Heat,  cold,  and  alcoholics  may  intensify 
or  diminish  the  pain  in  various  cases. 

Neuralgic  areas  during  the  pains  and  between  the  paroxysms 
usually  present  nerve  tenderness.  This  is  most  prominent  at  certain 
points  where  the  nerve  is  superficial,  overlies  bone,  or  is  inclosed  by 
fascia  or  other  rigid  tissue.  They  correspond  to  the  "  maxima "  of 
Head  and  constitute  the  "  tender  points  ^'  of  Valleix. 

In  some  cases  the  pain  has  a  tendency  to  radiate  into  other  branches 
of  the  same  nerve  or  into  related  nerves.  In  the  same  way  irritation  of 
one  branch  of  a  nerve,  es|)ecially  of  the  trifacial,  may  induce  neuralgia 
in  another  division.  Neuralgic  pains  are  often  very  fugaceous,  appear- 
ing now  here,  now  there,  especially  when  arising  from  systemic  causes. 

The  associated  muscles  may  act  spasnuKlically  in  the  pain  storms. 
This  is  rather  common  in  the  trifacial  form,  but  it  is  difficult  to  tell 
whether  the  grimace  is  volitional  or  not  In  the  same  way  a  sharp 
leg  neuralgia  may  be  attendetl  by  a  drawing  up  of  the  limb,  and,  if  the 
patient  is  walking,  he  may  suddenly  fall. 

Very  often  the  parts  subject  to  neuralgia  show  vasomotor  disturb- 
ance and  trophic  changes.  The  vessels,  at  first  constricted,  usually 
dilate,  and  flushing  follows.  Edema,  \ovx\\  sweating,  erythema,  scali- 
ness,  loss  of  hair,  blanching  of  the  hair,  heriws,  and  pigmentation  may 
attend  \\\\o\\  neuralgia  that  is  symptomatic  of  a  neuritis.  Localized 
hyi)ertroj)hy,  due  to  the  continued  congestive  features  of  neuralgia,  may 
be  encountered. 

Pathology. — The  mechanism  of  neuralgic  pains  has  been  a  fruitful 
theme  of  discnissicms,  into  which  we  iiewl  not  enter.  The  following 
facts  indicate  the  interposition  of  the  signal  apparatus  in  neuralgic 
pains:  (1)  The  pain  may  occupy  the  areas  relattKl  to  several  spinal 
segments,  and  not  closely  follow  the  distribution  of  ner\^es.  In  shingles, 
for  instaiKHj,  the  herpetic  and  jminful  area  on  the  upi)er  trunk  is  bounded 
by  horizontal  planes,  and  not  by  the  intercostal  furrows ;  (2)  irritation 
of  one  branch  of  the  nerve  may  be  radiated  into  another,  which  it  could 
only  reach  by  way  of  the  nuclear  cells ;  QV)  the  ])ain  may  develop  exclu- 
sively in  another  region  than  the  one  irritated  ;  (4)  division  of  the  poste- 
rior nerve- root,  as  luis  been  done,  esjwcially  by  Abl)^  and  others,  or 
separation  of  the  afferent  path  anywhere  between  the  cord  and  lesion, 
immediately  stops  tlu;  neuralgia ;  (5)  irritation  of  the  proximal  stumps 
of  a  divided  nerve  gives  rise  to  pain  referred  to  tlu»  jwriphery  to  which 
that  nerve  is  anatomiciilly  related.  This  is  seen  in  amputation  neuro- 
mata and  in  anesthesia  dolorosa. 

By  this  conception  we  are  able  to  understand  how  systemic  poison- 
ing, as  by  alcohol  or  malaria,  may  so  pre<lispose  the  spinal  ganglia  that 
pain  is  (weasioned  by  a  j)eri])heral  disturbance,  perha|)S  insignificant  in 
itself.  It  also  exi)lains  the  ability  of  an  intense  or  protracted  peripheral 
irritation  to  set  iij)  localized  pain,  which  may  long  iHjrsist  after  tlie  irri- 
tant condition  has  subsidcnl. 
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Varieties  of  Neuralgic  Pains. — An  enumeration  of  the  common 
varieties  of  neuralgic  pains  is  all  that  need  be  attempted.  They  are 
classified  (1)  as  to  location,  and  (2)  as  to  cause. 

Varieties  Depending  upon  Location, — ^Trifacial,  cen'ico-occipital,  cer- 
vicobrachial,  brachial,  dorso-intercostal,  intercostal,  lunibo-abdominal, 
spinal,  sacral,  coccygeal,  sciatic,  crural,  metatarsalgia,  etc.  Visceral 
forms  :  Pleurodynia,  angina  pectoris,  cardialgia,  gastralgia,  gastrodynia, 
hepatalgia,  enteralgia,  nephralgia,  ovaralgia,  testicular  neuralgia,  etc. 

Varieties  Depending  on  Cause  or  Association. — Epileptiform  neu- 
ralgia, really  a  neuralgic  facial  tic ;  reflex  sympathetic  neuralgia,  one  in 
which  the  pain  api)ears  at  a  distance  from  its  irritant  source ;  traumatic 
neuralgias,  really  traumatic  neuritis ;  occupation  neuralgias,  a  part  of 
occupation  or  fatigue  neuroses ;  herpetic  neuralgias,  the  neuralgic  pains 
attending  zoster ;  hysterical  neuralgias,  really  stigmata  of  the  neurosis  ; 
rheumatic,  gouty,  diabetic,  anemic,  and  malarial  neuralgias,  associated 
with,  and  often  due  to,  the  respective  systemic  states ;  syphilitic  neu- 
ralgia, very  rare,  and  due  to  the  syphilitic  cachexia.  Pains  in  syphilis 
are  ordinarily  due  to  neoplastic  infiltration  of  the  nerves  and  other  tis- 
sues ;  degeneration  neuralgia  appears  in  the  aged,  and  is  due  to  involu- 
tional changes  in  the  organism. 

Trifacicd  Neuralgria. — Of  all  varieties  of  neuralgia,  that  occurring 
in  the  trifacial  is  the  most  important.  It  often  is  extremely  persistent 
and  intractable.  The  constant  exposure  of  the  fifth  j)air  in  the  face  and 
nasopharynx  to  injury  and  infection  of  the  periphery,  the  course  trav- 
ersed by  the  nerve  through  bony  channels  and  over  resisting  struc- 
tures, and  its  very  extensive  distribution  territory,  lay  it  especially  liable 
to  irritating  and  traumatic  conditions.  Its  association  with  other  cranial 
nerves  sometimes  causes  it  to  be  reflexly  aflFectt^^l,  as  from  the  motor 
oculi  and  pneumogastric.  It  is  affected  about  equally  often  on  either 
side,  and  very  rarely  bilaterally.  Exceptionally,  all  three  branches  are 
painful,  but  more  commonly  the  neuralgia  is  confined  to  one  or  two  of 
them. 

When  the  first  branch  is  affected,  the  pain  is  supraorbital,  radiating 
from  the  supraorbital  foramen  over  the  corresponding  side  of  the  brow, 
or  even  to  the  vertex.  The  eyeball  is  frequently  tender,  or  may  be  the 
seat  of  neuralgic  pains.  Tender  points  are  usually  found  at  the  notch, 
on  the  upper  lid,  and  over  the  lower  margin  of  the  nasal  bone.  When 
the  secoixd  division  is  affected,  the  pain  is  located  over  the  cheek,  between 
the  orbit  and  the  mouth,  spreading  onto  the  wing  of  the  nose.  The 
tender  points  are  at  the  lower  border  of  tlie  nasal  l)one,  over  the  malar 
prominence,  at  the  infraorbital  foramen,  on  the  gum  above  the  canine 
tooth,  and  sometimes  on  the  hard  palate.  In  neuralgia  of  the  tJiird 
division,  pain  traverses  the  lower  jaw  and  tongue  and  the  corresponding 
portion  of  the  face,  extending,  by  the  auricular  branches,  to  the  zygo- 
matic, and  even  to  tlie  parietal  region.  Tlie  tender  points  are  over  the 
inferior  dental  foramen,  in  the  temple,  and  in  the  parietal  regions. 

The  pain  is  usually  intense,  lancinating,  shock-like,  and  may  cause 
the  most  excruciating  torture.  Tlie  attacks,  if  at  all  severe,  usually 
cause  vasomotor  and  secretory  disturbance.  Lacrimation,  salivation, 
and  mucous  discharge  from  the  nose  may  be  encountered.    The  brow,  or 
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lip,  or  tongue,  or  the  entire  side  of  the  face,  may  be  swollen  and  edem- 
atous. The  hyperalgesia  is  often  intense,  so  that  wiping  the  nose  or 
eye,  taking  liquids  into  the  mouth,  and  mastication  are  attended  by 
great  suifering,  and  often  provoke  a  repetition  of  the  neuralgic  pains. 
Herpes  possibly  only  occurs  when  histological  changes  in  the  nerve  or 
its  nucleus  have  taken  place. 

The  neuralgias  of  the  brachial,  intercostal,  and  sciatic  nerves  are 
often  intense,  and  present  similar  tender  points  and  superficial  hyper- 
algesiiu     The  location  of  both  have  been  described  on  page  56,  et  aeq. 

Treatment. — The  treatment  of  a  symptom  is  necessarily  the  treat- 
ment of  the  underlying  disease.  Local  and  constitutional  conditions 
capable  of  determining  neuralgic  pains  must  be  carefully  sought,  and 
local  conditions  capable  of  producing  neuralgia  at  a  distance  must  not 
be  overlooked.  In  order  to  specialize  the  matter  we  may  consider  the 
treatment  of  trifacial  neuralgia  in  detail.  With  proper  variations  the 
same  considerations  and  measures  apply  to  other  neuralgias. 

Treatment  of  Trifacial  Neuralgia. — In  the  treatment  of  a  tri- 
facial neuralgia  a  careful  search  for  local  irritation  is  first  to  be  made. 
In  many  cases  pressure  upon  a  given  j)oint  will  check  or  inhibit  the 
pain.  If  such  an  inhibiting  point  can  be  found,  it  is  a  source  of  great 
relief  to  the  patient.  If  the  pain  is  intense  and  the  hyperalgesia  severe, 
the  use  of  morphin  or  cocain  may  be  required  to  make  the  examination. 
This  should  commence  at  the  vertex.  The  scalp  and  brow  should  be 
carefully  palpated,  the  orbit  investigated,  the  eye  examined  for  refractive 
errors,  local  inflammation,  and  glaucoma.  The  nasal  fossae,  the  antra, 
the  nas()])liarynx,  the  mouth,  and  esi)ecially  the  jaws,  must  he  thoroughly 
scrutinized.  It  is  useless  to  sacrifice  teeth  unless  a  comiietent  dentist 
finds  tlu^in  diseased.  As  a  rule,  a  careful  dental  overhauling  is  a  nec- 
essary measure  in  protracted  cases,  even  where  the  pain  is  not  located 
in  the  dental  bmnches. 

The  general  systemic  state  is  of  equal  imiwrtance.  The  facial  neu- 
ralgias of  infecticms,  grip,  malaria,  and  eye-strain  commonly  involve 
the  ophthalmic  division.  Dental  and  maxillary  disease  is  most  common 
in  the  middle  branch.  C()m])ression  of  the  nerve  in  the  dental  canal 
often  causes  neuralgia  of  the  thirtl  branch.  In  elderly  people  who  have 
lost  their  teeth  the  resulting  greater  elevation  of  the  chin  stretches  the 
dental  branch  of  the  third,  and  may  e^iuse  a  neuralgia  that  can  be 
readily  relieved  by  the  use  of  dental  plates  of  proper  vertical  propor- 
tions to  prevent  the  tug  uj)()n  the  affected  nerve.  Anemias,  cachectic 
states,  and  conditions  of  auto-intoxication  fn)m  the  kidneys,  stomach, 
or  intestines,  must  be  corrwtcnl.  Neoplasms  in  the  cranial  cavity,  or 
facial  fossa?,  jaws,  and  antra,  may  impinge  upon  the  nerve  and  set  up 
neuralgic  pains. 

In  the  management  of  these  cases  it  is  usually  necessary  to  maintain 
complete  rest.  Many  cases,  otherwise  rebellious,  improve  very  rapidly 
under  the  Mitchell  rest  system.  Food  must  usually  be  taken  in  a  liquid 
form,  and  in  very  severe  cases  the  nasal  tube  must  be  employed.  Masti- 
cation ordinarily  provokes  the  pains.  Directed  against  the  pain  we  have 
in  malarial  eases  to  employ  large  doses  of  quinin,  or  Warburg's  tine- 
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tupe,  or  both,  for  several  days,  and  follow  them  with  arsenic,  iron,  and 
qtiioiii  ill  niixlenite  doses  for  week?*.  The  piirpn^e  is  to  ehK'honizf  the 
jKitk'nt  aiul  iiiuiiilniri  a  >Mtiinitiuii  of  the  bh^Kl  with  fjiiiiiin,  A  prejuira- 
tor\"  cidonifl  purge  is  id'  i  in  porta  nee.  In  <>tlrer  ease^?  we  have  h\  n^sort 
to  scHhitives,  aud  are  usually  reiluet'd  finally  to  tlie  use  of  morphin.  The 
relialde  a*H)iiitia  of  DinpiesiieU  in  doi^c^  ^^^yiir  ^^^  ^  ^niin,  sevend  tinu^ 
atlay,  is  souietinies  of  gnat  serviee,  and  may  l>e  inrreased  if  well  Ixinie. 
Slight  nuiuhiiess  of  the  lij>s,  tongue,  and  lingers  may  l»e  exjkx^ted,  and 
this  amount  of  action  win  not  safely  be  exeeetleti*  Coeain,  by  liK'al 
hyixidermatie  administnition  or  anodal  ditfusion,  is  not  reliable,  and  often 
aets  bacllv.  !Miirphin  should  only  be  triven  by  the  physician  or  a  com- 
petent nurst\  It  is  well  if  the  patient  can  be  kept  in  ignoranei.*  of  the 
nature  of  the  drug,  owing  to  the  tendency  whi(4i  is  esiM/eially  strong 
in  these  neumtic  eased  to  the  aeipiiivnient  of  the  opium-halnt.  The 
nse  of  electricity  is  more  otten  disjip|K>intinjr  than  <ithcrwise.  The  jvosi- 
tivc  pole  to  the  tender  area,  with  three  t*v  ten  milliampercs  nninterruptiHl 
current  for  ten  minutes,  somctiuies  allays  the  pain.  Tlu^  enrrcnt  should 
eoiumenee  fi-om  zeR»,  slowly  inen^as*'  until  felt  as  *'  warm/'  and  rtually 
deerciise  in  the  same  way,  without  sliock.  The  use  of  strj^ehnin  hy|x>- 
derraatieally  in  large,  repeated,  and  increasing  doses,  the  patient  l>cing 
meanwhile  confined  to  bed  and  carefully  fi^il,  as  adv(X*atcd  by  Dana,  is 
a  ]iromising  Hue  of  treatment.  Conmieneing  with  -^  of  a  grain  every 
four  hours,  dosi^s  of  ^  of  a  gmin  are  S4jjnciiujes  well  tolerated.  It  is  well 
to  employ  general  massage  at  the  S4ime  time,  and,  as  the  |iQin  subsides, 
massage  and  vibrations  to  the  tender  area  and  sensitive  points  may  be 
added  witli  advantage.  As  a  last  resort,  operation  may  be  advised,  hut 
only  wheu  a  careful,  intelligent,  and  persistent  use  of  general  and  spe- 
cial measures  has  failed,  or  there  is  evidence  of  organic  changes  in  the 
nerve  or  nuclei.  Them  are  diree  general  varieties  of  operations  upon 
the  trifacial  :  (1)  Those  for  the  pur[)ose  of  section,  cxsection,  stretching, 
divnlsing,  or  twisting  out  the  various  branches  at  some  point  below  the 
fl*K>r  of  tlic  skull  ;  (2)  tliosc  directed  to  enucleation  of  the  trifacial  gim- 
gliou  ;  (3)  ili vision  of  the  sensory  rmjt  of  the  fifth  above  the  ganglion, 
OiX'nitions  ni>on  the  ganglion  are  very  difficult  and  dangerous.  Fre- 
quently, the  eye  on  the  same  side  has  Ijccu  lost.  The  o| K-ration  of 
Horsley,  in  which  the  skull  is  oj>ened  and  the  sensory  nH)t  divitled 
l>encath  the  jmns,  is  much  less  mutilating  and  disfiguring,  but  sccuis  to 
lie  attended  l>y  danger  to  life.  After  root  divisions  the  fibei^  degcnemte 
upward,^  therelw  prrHlueing  a  permanent  result.  This  operation  is 
worthy  of  more  frequi^it  em)>loymcnt,  in  spite  of  its  dithculty  and 
danger.  Spiller  and  Fmzier  '^  modify  this  proct*eding  by  reaching  the 
sensorj'  rcx^t  above  the  ganglion  but  outside  tlie  skull,  the  operation 
being  carried  out  precisely  on  the  lines  of  excision  of  the  ganglion. 
Operations  on  the  branehes  below  the  ganglifin  usually  give  temporary 
fVeedom  from  pain,  but  relaj>ses  are  common  in  the  same  or  in  adjoining 
branches,  (For  details  tlie  student  is  refcrretl  to  surgic4il  works.) 
Fortunately,  with  [>roper   systemic   and    Ifjcal   treatment  these  severe 

1  L.  F.  Barker,  *' Jour.  Am.  Jltnl.  AsAix-iatirm/'  Mav  5,  IINK). 
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operations  are  very  rarely  demanded.  As  the  slighter  ones  of  neurec- 
tomy, etc.,  occasionally  give  permanent  relief,  they  should  be  tried  first. 
Since  Schloesser  in  1900  began  the  treatment  of  these  neuralgias  by  the 
intraneural  injection  of  80  per  cent,  absolute  alcohol,  reports  have  come 
from  many  sources  tending  to  show  that  when  well  executed  the  measure 
is  nearly  always  promptly  palliative  and  very  frequently  curative  for  a 
period  of  months  or  years.  The  method  consists  in  reaching  the  involved 
branches,  as  near  their  exits  from  the  skull  as  possible,  by  means  of  a 
blunt  hollow  needle  and  injecting  into  or  around  them  one  to  two  c.c.  of 
the  alcoholic  solution.  Peripheral  tingling  and  numbness  show  that  the 
proper  location  has  been  reached,  and  after,  a  few  days  sensation  returns. 
The  injection  sometimes  requires  several  repetitions  at  short  or  lengthy 
intervals.  An  excellent  r6sum^  of  the  subject  and  technique  has  been 
published  by  Hecht.  ^ 


CHAPTER  II. 
DISORDERS  OF  SLEEP* 

The  disorders  and  disturbances  of  sleep,  while  mainly  symptomatic, 
in  some  instances  reach  an  im{)ortant  develo])inent  and  almost  attain  the 
dignity  of  a  disease.  Sleep  may  be  defined  as  a  recurring,  necessary 
state  of  lessened  muscular,  mental,  and  organic  activity,  attended  by 
comparative  unconsciousness  of  surroundings.  No  physical  or  mental 
function  is  absolutely  abeyant.  Respimtion,  circulation,  metabolism, 
catabolisra,  muscular  movements,  and  dreams  demonstrate  the  i)ersist- 
ence  of  functional  activities.  Entirely  dreamless  sleep  probably  does 
not  occur.  Sleep,  therefore,  is  a  composite  which  may  be  variously 
disintegrated.  Sleep-walking,  talking  in  the  sleep,  nightmare,  night- 
terrors,  and  nocturnal  enuresis,  may  be  considered  as  localized  or  partial 
sleeplessness.  In  somnambulism  the  motor  apparatus  is  awake,  as  it  is  in 
night-terrors.  In  enuresis  we  have  a  somnambulism  of  the  lumbar  cord, 
to  adopt  a  term  from  the  French.  Of  the  physiology  of  sleep,  though 
it  is  more  necessary  to  life  than  food,  we  know  comparatively  little. 

Physical  Features  of  Sleep. — In  sleep  there  is  muscular  relaxation. 
The  lids  are  lowered  over  the  upturned  eyeballs ;  the  expression  is  one 
of  repose.  Respiration  is  slower  and  less  deep.  Mosso  states  that  the 
amount  of  air  insi)ired  by  a  normal  man  during  sleep  is  one-seventh 
of  that  used  during  similar  periods  of  quiet  wakefulness.  Breathing 
is  distinctly  thoracic  in  character,  the  diaphragm  acting  but  slightly ; 
inspiration  is  more  prolonged  and  the  respiratory  pause  is  absent  There 
is  a  decrease  in  carbonic  acid  elimination  and  an  increase  in  the  absorp- 
tion of  oxygen.  The  circidaiion  ])resents  inn)<)rtant  nuxlifications.  The 
pulse  is  less  raj)id.  The  superficies  of  the  body  has  an  increased  vascni- 
larity  and  is  often  reddened;  there  is  lowered  arterial  pressure  and  a 
1  '*Jour.  A.  M.  A.,"  Nov.  9,  1907. 
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smaller  central  circulation.^  The  brain  is  comparatively  anemic.  The 
arterial  clianges  take  place  in  a  precise  way,  increasing  with  some 
rapidity  during  the  first  hour,  maintaining  a  maximimi  for  an  hour  or 
two,  and  then  gradually  decreasing  to  the  waking  moment  Such 
curves  liave  been  shown  by  the  plethysmograph  and  correspond  fairly 
well  to  those  indicating  the  depth  of  sleep  as  demonstrated  by  Kohl- 
schCitter  and  others.  In  accordance  with  universal  experience,  the  first 
few  hours  of  sleep  are,  therefore,  most  profound,  refreshing,  and  valu- 
able. The  thorax  and  limbs  actually  increase  in  size  during  sleep, 
owing  to  the  circulatory  conditions;  and  we  readily  comprehend . the 
increased  activiti/  of  the  skin,  the  tendency  to  night-sweats,  and  the  ease 
with  wliich  one  is  chilled  during  sleep.  Lombard,  Rosenbach,  and 
others  have  observed  that  the  muscle  reflexes  are  exaggerated  just  before 
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Fig.  288.— Carre  illnstrating  strength  of  auditory  stimulus  (falling  ball)  necessary  to  waken  a 
sleeping  person.  The  hours  are  marked  below,  and  the  tests  were  made  at  half-hourly  interrals.  The 
curve  shows  that  the  height  from  which  the  ball  must  be  dropped  reaches  its  maximum  at  the  end 
of  the  first  hour  (Kohlsch otter). 

and  during  the  early  moments  of  sleep,  but  gradually  subside,  and  the 

knee-jerk  may  even  disappear.     Slight  disturbances  tending  to  awaken 

the  individual  are  attended  by  a  corresponding  increase  in  the  reflex 

activity  and  the  central  circulation.     We  are  all  familiar  with  sudden 

startings  when  dropping  off  to  sleep — a  manifestation  of  the  increased 

reflex    excitabilitj',  constituting  one   of  the   epiphenomena   of  sleep. 

The  pupils  are  contracted  in  proportion  to  the  profoundness  of  the  sleep. 

Requirements  for  Sleep. — Individuals  vary  greatly  in  the  amount 

of  sleep  required,  and  at  different  ages  there  are  different  needs.    While 

some  few  adults  find  four  or  five  hours  suflBcient,  the  great  majority 

demand  eight  or  ten.     There  are  also  temperamental  differences  and 

many  variations,  the  result  of  habit  and  circumstances.    Crichton  Brown 

says  tliat  at  four  years  twelve  hours^  sleep  are  needed  ;  at  fourteen  years, 

ten  hours ;  at  seventeen,  nine  and  one-half  hours ;  then  seven  or  eight 

hours  during  adult  life.     In  old  age  continuous  sleep  is  rai'e,  and  the 

requirement  is  less;   but  frequent  naps  and  dozing,  by  day  as  well  as  at 

1  Howell,  **  Jour,  of  Experimental  Med.,''  1897. 
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night,  maintain  a  fair  average.  Infants  may  sleep  most  of  the  twenty- 
four  hours.  More  sleep  is  required  in  cold  than  in  temperate  or  warm 
countries. 

Conditions  Favoring  Sleep. — A  cool,  dark,  quiet,  well-ventilated 
room,  a  comfortable  bed,  and  adequate,  not  excessive,  covering,  are 
conducive  to  sleep.  A  preparatory  period  of  sleepiness  is  natural,  and, 
in  cases  of  insomnia,  must  be  cultivated.  Active  emotions,  mental 
worries,  intense  thought,  cold  extremities,  or  a  chilled  skin  defeat  the 
rearrangement  of  the  circulation,  on  which  so  much  depends.  No 
physical  function  is  so  readily  disturbed  as  sleep.  If  a  person  is 
awakened  at  an  unusual  hour  several  nights  in  succession,  he  tends  to 
establish  a  habit  of  awakening  at  that  hour.  Habit  is  all-powerful, 
both  for  good  and  evil,  in  this  matter.  Regular  hours  for  retiring  and 
awaking  are  most  important.  The  use  of  hypnotics  to  put  patients  to 
sleep  regularly  for  a  few  nights  do  good  mainly  by  reestablishing  the 
natural  initiative. 

Disturbances  of  sleep  are  (1)  those  presenting  a  deficiency,  and 
(2)  those  marked  by  a  morbid  increase  of  sleep. 


VAKEFUL  DISORDERS  OF  SLEEP* 

Insomnia. — Insomnia  is  a  symptomatic  condition,  marked  by  more 
or  less  inability  to  sleep  the  individual's  usual  required  length  of  time. 

Btiolofiry. — The  causes  of  sleeplessness  are  numerous.  Practically, 
every  deviation  from  health  is  marked  by  disturbance  of  sleep ;  but  in 
many  instances,  once  a  Imd  sleep  habit  is  established,  it  tends  to  persist, 
and  may  be  the  chief  complaint  of  the  i)ationt.  Many  persons  are  heredi- 
tarily poor  sleepers.  In  such  instances  every  trivial  sound  or  unusual 
circumstance — a  light,  an  odor,  ajar,  or  even  the  discontinuance  of  a  cus- 
tomary noise  or  light — may  arouse  them.  Hunger,  over- feeding,  indi- 
gestion, constipation,  intestinal  worms,  lithemia,  uremia,  various  drugs, 
tea,  coffee,  tobacco,  alcoholism,  fevers  of  all  sorts,  malaria,  syphilis, 
lead-poisoning,  cerebral  hyperemia  or  anemia,  as  from  cardiac  disease 
or  diathetic  states,  psychic  disturbances,  discomfort,  pain,  neurasthenia, 
grief,  worry,  old  ago,  mental  preoccupation,  and  intense  study  are  among 
the  principal  inciting  causes  of  sleeplessness. 

Symptoms. — Some  patients  readily  fall  asleep,  but  shortly  awake, 
and  are  then  sleepless  the  balance  of  the  night,  or  merely  secure  fitful 
periods  of  sleep.  Others  si)end  several  hours  getting  to  sleep,  and  may 
then  rest  fairly  well.  Still  others  complain  of  broken  sleep,  the  night 
being  passed  in  intervals  of  sleep  and  wakefulness,  which  may  be  quite 
uniform  in  a  given  instance.  As  a  rule,  patients  troubled  with  insomnia 
are  disposed  to  exaggerate  the  amount  of  sleeplessness,  and  it  is  a  common 
exjierience  to  find  such  patients  sleeping  soundly  at  times,  or  even  for 
much  of  the  night,  if  they  are  jnit  under  watch.  Much  loss  of  sleep 
manifests  itself  in  a  haggard,  weary  air,  and  in  lessened  muscular  and 
mental  force.  Apj)etite,  digestion,  energ\',  courage,  and  good  nature 
are  diminished.     The  patient  loses  weight,  and,  in  cases  of  absolute 
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sleeplessness,  the  loss  may  equal  that  due  to  deprivation  of  food.  The 
eyes  lose  their  clearness  and  look  dull,  aiul  tht^  M-'lerotic  may  be  con- 
gested. The  tongue  is  eoateil,  const ipatirui  may  be  present,  and  the 
entire  organism  is  derangeiL 

Treatment. — The  tn^atment  of  the  >yinptom  insomnia  ini|ilies  the 
nmnagemrnt  of  the  hasie  eontlition  of  which  it  is  a  muni  testation*  All 
hereditary,  digestive,  toxic,  circulatory,  nervous,  and  reflex  causes  must 
be  systematically  investigatc<L  The  examination  of  a  patient  eom|iliun- 
ing  of  insotimia  omits  nothing.  Vcr)'  frequently,  motles  of  living,  and 
especially  bail  sh cp-habits,  nmst  he  corrected  before  any  impmvement 
is  jf?ecnreib  The  physical  stale  often  retjuires  to  be  thtiroughly  well 
reestablished  by  baths,  pr*>per  diet^  exercises,  and  g^wi^d  hygiene.  Atten- 
tion at  once  f;dls  U|Min  the  comlitions  favoring  sleep, as  jireviHUsIv  outlined* 
The  jvatient  must  be  instructed  in  the  inijKirtiniee  nf  these  minntia%  and 
not  ex|K-et  to  Sivure  complete  ivlief  by  a  tew  doses  <if  niedit*ine.  As 
adjnvants,  a  warm  bath,  taken  <juielly  at  betltime,  n(*t  followed  by 
stimn Bating  frictions,  is  conducive  to  sleep.  A  eold  pack  or  an  alcohol 
rnb  acts  well  in  some  cases.  The  stoniaeh  should  Tjot  be  empty.  A 
glass  of  hot  milk,  nr  milk  iuid  water,  ur  malted  milk,  <ir  hot  lemonade, 
or  even  of  hot  water,  acts  beueficially  in  dtrongesting  the  head  iu  cases 
notanemie.  With  the  hot  bath  it  favors  the  ililalation  of  the  cutamxius 
vessels,  and  estaVjlishes  the  ciivulatory  conditions  found  in  natural  sleep. 
Tn  the  same  way  a  pint  of  beer  nt»t  only  starts  the  alHlonjiuid  ortrans, 
but  flushes  the  skin.  Ijiirgc  doses  of  whisky  are  never  advisid)le, 
altliough  sometimes  eftieient  for  a  night  or  two.  Anemic  cases  require 
eanliae  stimulatits  and  bloml-niakers. 

Any  drug  that  sufficiently  masters  the  orgtmism  to  produce  sleep  is 
a  dangerous  i-emedy,  and  slionld  l>e  used  with  t*ircumspecti*>n,  and  only 
as  a  last  i*esoi1.  Of  all  the  hypimtics,  chloral  alone  is  uniformly  reli- 
able. In  cases  attendcil  witli  much  nervousness  it  is  decidedly  assisted 
by  the  addition  of  sodium  broniid  in  tHpial  amount.  The  adtninistnition 
of  hypnotics  shiHild  be  ihme  with  a  dctinite  jiurjiose.  It  is  inqwiilant  to 
exhilut  whichever  one  is  seieeteil  at  such  time  tliat  its  systeniie  effect 
may  be  o(>erative  when  the  sleeplessness  is  <lne.  In  cases  experiencing 
ditficnlty  in  getting  to  sleep  chloral  may  be  given  thirty  minutes  before 
retiring.  Cases  awakening  at  one  or  two  o*elcx^k  may  Ik*  given  trional, 
in  dry  piiwder,  at  iRHltinie,  as  its  action  is  lialtle  to  be  delayed  for  a  few 
hours.  A  sut!ieient  dose  should  be  nsinl  to  iiave  a  deeidt^d  effect ,  repi^ated 
several  nights,  if  its  action  meets  the  requirements,  and  then  disctaitinued. 
In  some  instances  five-grain  doses  every  two  hours  after  mid-<lay  act 
much  iM^tter  than  a  large  dose  at  betltime.  If  the  underlying  t^iusc  has 
bc^en  eorrectc*!,  tlie  proper  routine  will  thereliy  be  reestablished  in  a  few 
nights.  Finally,  some  cases  only  yteld  after  a  couiplete  ehange  of  scene. 
An  <K*ean  or  lake  voyage  is  especially  valuable,  as  it  is  devoid  of  ex- 
hausting excitement  and  siglit^seeing. 

Somnambulism. — In  slee]i-walking  the  individual  acts  his  part  of 
a  dream.  The  motor  apparatus  is  awake  and  respiin,>ive  to  the  mind. 
It  is  sleep  with  mot^ir  auti>matic  activitv,  untl  presents  a  p*.M'uliar 
increase  of   the  suljjcctive   powers  of  the  affected    person.      Hiere   is 
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often  great  keenness  of  touch  and  analgesia  combined.  The  special 
senses  may  be  active  or  not,  but  the  patient  only  takes  cognizance  of 
those  things  which  pertain  to  the  dream-story.  Usually,  the  pupils  do 
not  respond  to  light,  and  the  face  has  a  blank,  apathetic  appearance. 
The  eyes  may  be  open  or  closed.  The  sleep-walker  has  no  subsequent 
waking  recollection  of  his  somnambulistic  acts;  but  these  may  be 
revived  or  repeated  in  a  subsequent  attack.  Talking  in  the  sleep  is  a 
minor  degree  of  somnambulism,  and  the  state  of  double-consciousness 
may  be  considered  as  its  largest  development. 

Somnambulism  may  ordinarily  be  considered  as  a  neurotic  stigma, 
and  is  commonly  encountered  in  those  of  a  neuropathic  heredity. 
Puberty  is  the  ordinary  age  for  its  appearance,  and  both  sexes  are  then 
about  equally  affected.  Later  in  life  there  are  more  female  than  male 
cases.  The  individual  attack  is  often  traceable  to  some  mental  prece- 
dent condition.  Even  the  suggestion  of  sleep-walking,  in  the  discus- 
sion of  the  subject,  has  led  to  its  appearance.  In  other  cases  the 
patient  carries  out  in  sleep  the  line  of  action  on  which  he  had  been 
intent  before  retiring.  In  most  cases  presenting  rei)eated  attacks  there 
is  a  similarity  of  action  in  all  of  them,  or  one  attack  may  continue  the 
action  of  its  predecessor. 

Tlie  treatment  of  the  condition  should  be  broad  enough  to  cover  the 
neuropatliic  make-up  of  the  patient,  and  is  most  successful  in  proportion 
as  it  is  directed  to  the  mental  element  in  the  disturbance.  If  the 
patient  takes  with  him  to  bed  a  firm  intention  not  to  walk,  it  is  often 
suflficieut  to  inhibit  the  attack.  In  nervous  subjects  of  impaired  self- 
control  a  vigorous  suggestion,  that  will  be  operative  during  sleep,  must 
be  imi>lanted.  This,  in  children,  may  be  acxjomplished  by  a  system  of 
rewards  or  deprivations,  by  a  cold  spinal  douche  at  be<ltime,  associated 
with  the  suggestion  that  it  is  to  prevent  walking  during  the  night,  or 
by  an  empliatic  admonition  from  a  resix?cted  source.  The  individual 
attack  may  be  bronglit  to  an  end  by  a  dash  of  cold  water,  or  a  sharp 
puff  of  breath  in  tlie  face,  or  by  firm  pn^ssure  over  the  supraorbital 
foramina.  So  rude  a  shock  may  \ye  curative,  but  in  highly  nervous 
children  is  to  be  used  with  caution.  In  adult  cases,  with  frequently 
repeated  attacks,  any  plan  of  treatment  is  likely  to  fail,  and  in  some 
instances  nightly  precautions  are  necessary  to  guard  against  accidents. 

Dreams. — Dreaming  is  perfectly  physiological.  As  already  stated, 
it  is  probable  that  dreamless  sleep  does  not  occur.  Only  those  dreams, 
however,  are  remembered  that  are  jjarticularly  vivid  or  occur  during 
light  sleep,  the  ordinary  condition  after  the  third  hour.  In  numerous 
experiments  it  has  been  found  that  sleepers,  suddenly  and  unexpectedly 
aroused,  can  always  give  an  account  of  the  interrupted  dream.  Dreams, 
however,  have  a  considerable  medical  imj)ortance.  In  lowered  nervous 
or  physical  states  the  sleep  is  not  profound,  and  the  patient  complains  of 
dreaming  constantly.  The  nature  of  the  dreams  has  a  general  relation 
to  the  physical  ami  mental  status.  Only  the  well  have  contented,  happy 
dreams.  Neurasthenics,  hysterics,  and  nielancholiacs  are  tormented  by 
troubled  dreams  of  an  unhappy,  depressing  character.  Neurasthenics 
and  hysterics  are  prone  to  have  some  particular,  formulated  dream  that 


DISORDERS  OF  SLEEP,  645 

occurs  several  times  in  a  night  or  on  different  nights.  The  influence  of 
a  terrifying  dream  in  hysteria  may  equal  a  severe  mental  shock  in  the 
waking  moments,  and  may  be  the  basis  of  a  hysterical,  fixed  idea,  leading 
to  paralysis,  anesthesia,  contracture,  or  assertion  of  attempts  upon 
chastity  (Janet). 

In  some  nervous  conditions  tlie  dream  state  is  projected  into  the 
waking  state  for  a  few  moments,  or  for  a  longer  time.  In  hysteria  the 
features  of  the  dream  may  then  persist  for  an  hour  or  more,  constituting 
a  delirious  accident  It  is  a  sort  of  somnambulism,  but  with  greater 
mental  and  physical  activity.  Or  the  dream  may  evoke  a  convulsive 
crisis.  Of  the  same  nature,  perhaps,  is  sleep^runkennesSj  or  somnolentia^ 
in  which  a  person,  on  being  suddenly  awakened  from  deep  sleep,  is 
apparently  maniacal,  and  may  do  acts  of  violence. 

In  pavor  nocturnus,  commonly  called  night-terrors,  and  occurring 
only  in  children,  the  little  patient  awakes  in  vague,  wild  alarm  one  or 
two  hours  after  going  to  sleep.  The  child  screams  in  terror,  clings  to 
its  mother,  but  apparently  fails  to  recognize  any  one,  and  can  not  be 
quieted  or  reassured.  After  a  few  minutes  or  more  the  excitement 
spontaneously  subsides  and  the  child  returns  to  sleep  without  recollec- 
tion of  the  attack  in  the  morning.  During  the  frenzied  terror  the 
patient  may  run  from  the  room,  or  climb  upon  the  furniture,  in  a  wild 
eflFort  to  esca})e  something.  Often  the  cries  imply  a  fear  of  being  caught 
by  some  one  or  by  wild  animals. 

True  pavor  nocturnus  is  of  somewhat  serious  import,  as  it  indicates 
an  unstable  nervous  constitution,  and  is  a  frequent  item  in  the  early 
history  of  epileptics.  Some  writers  consider  it  a  true  neurosis,  and,  at 
least,  it  is  a  stigma  of  degeneracy.  It  is  often  apparently  induced  by 
respiratory  difficulty  dependent  upon  faucial  adenoids,  bronchitis,  laryn- 
gitis, weak  heart,  or  general  asthenia.  In  mild  form  it  may  only  suggest 
nightmare  or  inculms,  which  is  a  vivid  dream,  usually  traceable  to  some 
physical  condition  or  previous  terrifying  experi(»nce.  Indigestion,  bad 
ventilation,  or  mental  shocks,  fright,  worry,  etc.,  give  rise  to  nightmares 
attended  by  a  feeling  of  a  great  weight  on  tlie  chest,  suffocation  or 
falling.  Ordinarily,  at  such  moments  the  patient  suspends  respiration, 
or  makes  distressed  inspiratory  noises  and  awakens  with  a  start. 

Nocturnal  enuresis  is  a  common  disorder  in  weakly  and  neurotic 
children.  Neurasthenics,  hysterics,  epileptics,  and  the  entire  range  of 
neuropaths  give  abundant  testimony  on  the  subject  of  bed-wetting.  In 
certain  instances  it  undoubtedly  is  an  automatic  action,  a  partial  som- 
nambulism. The  patient  dreams  he  is  passing  water,  and  voids  his  urine 
accordingly.  The  same  mechanism  may  operate  in  the  more  frequent 
form.  Parents  report  that  when  this  occurs  under  obser\'ation  the 
bladder  acts  forcibly,  and  the  stream  is  propelled  with  vigor.  It  is  not 
a  mere  sphincteric  relaxation,  as  is  sometimes  alleged.  Such  children, 
if  taken  up  at  night  and  made  to  urinate,  may  repeat  the  act  almost 
immediately  upon  being  put  back  to  bed,  perhaps  through  suggestion. 
It  is  probable  that  slight  distention  of  the  bladder,  or  the  presence  of  a 
drop  or  two  of  urine  in  the  vesical  end  of  the  urethra,  gives  rise  to  sensa- 
tions which  set  up  a  chain  of  ideas  eventually  leading  to  the  urinary  act 
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It  is  definitely  proven  that  various  external  stimuli — as  sounds,  voices, 
lights,  etc. — may  be  partially  apprehended  by  the  sleeper  and  woven 
into  his  dreams,  materially  modifying  their  trend.  Internal  sensations 
arc  no  less  liable  to  act  in  the  same  manner^  and  are  generally  accredited 
of  doing  so  in  nightmare. 

The  management  of  nocturnal  enuresis  demands  attention  to  several 
factors  :  First,  the  general  condition  of  health  ;  second,  the  reduction 
of  nervous  excitability  ;  third,  the  prevention  of  a  large  vesical  accumu- 
lation ;  fourth, — and  perhaps  the  most  important  of  all,  as  in  somnambu- 
lism,— the  establishment  of  a  definite  idea  of  self-control.  It  is  well  to 
withhold  liquids  toward  the  evening,  and  to  have  the  child  thoroughly 
evacuate  the  bladder  at  bedtime.  Elevation  of  the  foot  of  the  bed  by 
several  inches,  to  gravitate  the  urine  from  the  neck  of  the  bladder,  has 
been  strongly  recommended  by  Mendelssohn.  Belladonna  reduces  vesi- 
cal irritability,  and  the  urine  should  be  rendered  unirritating.  Local 
disturbance  in  bladder  and  urethra  must  be  removed  and  worms  ex- 
pelled. Finally,  a  strong  mental  impression  is  of  the  greatest  value.  For 
instance,  Prendergast  ^  cured  seventy-five  out  of  (*ighty  cases  in  a  boys' 
orphanage  within  a  short  period  of  time  by  giving  them  a  cold  spinal 
douche,  followed  by  a  quick  rubbing-down  just  before  getting  into  bed. 
Nothing  else  whatever  was  done,  and  the  five  remaining  cases  were  much 
impn>ved.  In  some  cases  the  first  douche  had  the  necessary  effect^  and 
the  mind  remained  on  guard. 
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The  second  group  of  sleep  disorders  comprises  those  marked  by 
somnolence,  or  by  an  irresistible  U^ndency  to  sleep. 

Narcolepsy  is  a  condition  in  which  the  |)atient  repeatedly  goes  to 
sleep  during  the  day.  The  tendency  is  irresistible,  and  the  morbid 
sleep  may  last  a  few  minutes  or  several  hours.  It  furnishes  one  of  the 
accidents  of  hysteria,  and  may  be  dependent  upon  drugs,  brain  disease, 
gout,  obesity,  uremia,  diabetes,  and  syphilis.  Some  neurotic  families 
present  a  number  of  instances  of  narcolepsy,  associated  or  alternating 
with  severe  neuroses,  mainly  hysteria  and  epilepsy.  It  may  be  an  epi- 
leptic ecjuivalent,  and  many  cases  also  present  epilepsy.  It  should 
always  suggest  the  |)ossibility  of  epilepsy  or  hysteria  if  (lefective  nutri- 
tion and  the  systemic  states  mentioned  can  be  excluded.  In  some 
instances  ocular  fatigue,  due  to  refnietive  errors,  seems  to  be  the  start- 
ing-point for  the  attacks,  which  are  overcome  by  appropriate  glasses. 
In  some  instances  the  sleep  in  such  attacks  is  disturbed,  and  the  patient 
may  have  vivid  dreams  and  talk  in  a  flighty  manner.  In  other  cases,  as 
in  epilepsy,  the  patient  is  comatose  and  C4in  not  be  aroused.  In  the  ma- 
jority of  cases  the  sleep  is  dec^p  and  no  dream  recollections  are  obtainable. 

Treatment  depends  upon  deciphering  and  removing  the  cause,  and 
then  breaking  up  the  habit.     For  this  purpose  caffein  and  nitroglycerin 
or  nitrate  of  amyl,  to  control  the  cerebral  circulation,  are  available. 
*  "New  York  Med.  Jour.,"  July  11,  1896. 
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Sleeping  Sickness. — On  certain  African  coasts  the  natives  are 
affected  by  a  parasitic  disease.  Somnolence  appears  at  intervals  and 
gradually  increases,  until  the  patient  sleeps  steadily,  at  first  arousing 
sufficiently  to  take  food,  and  finally  not  awaking  under  any  stimulus. 
In  two  cases  carefully  observed  by  Mott,^  a  chronic  diffuse  leptomeningitis 
and  encephalomyelitis  were  found,  but  no  infectious  organism.  Later 
observations  sufficiently  confirmed  show  this  disease  to  depend  upon  the 
invasion  of  trypanosomes  inoculated  by  the  ''tstse*'  fly.  They  cause  a 
diffuse  chronic  lymphadenitis  leading  to  a  chronic  interstitial  inflanuna- 
tion  of  the  lymphatic  structures  of  the  brain  and  cord.  Death  usually 
results  from  inanition  in  four  or  five  months,  but  patients  have  lived  for 
two  or  three  years.    Treatment  seems  unavailing. 

Trance,  catalepsy,  and  ecstacy  are  hysterical  accidents — fractional 
hysterical  convulsions  extended  into  status.  They  are  described,  with 
their  treatment,  in  the  discussion  of  Hysteria. 


SLEEP  PALSIES. 

Persons  with  disordered  systemic  conditions — as  in  anemia,  gout, 
diabetes,  women  at  the  menopause,  excessive  users  of  tobacco,  etc. — may 
awake  with  benumbed  extremities.  The  hands  and  feet  are  most 
affected,  giving  origin  to  the  term  acroparesthesia.  The  sensations  are 
described  as  pricking  and  numbness,  as  being  "asleep,"  and  some 
cramping  and  decided  pain  may  occur.  A  loss  of  power  is  noted  if  the 
condition  is  marked.  The  disturbance  lasts  a  few  minutes  or  an  hour, 
and  is  usually  relieved  by  friction  and  exercising  the  members.  Less 
frequently  one  limb  only  is  affected,  or  both  limbs  on  one  side.  This 
affection  may  occur  nightly  for  months  and  years,  and  appear  during 
the  day  also  if  the  patient  fall  asleep.  Its  treatment  is  that  of  the 
underlying  state. 

In  sleep,  especially  the  profound  sleep  of  drunkenness  or  the  coma 
of  anesthesia,  pressure  on  a  nerve  may  set  up  a  neuritic  palsy.  This 
is  particularly  common  in  the  musculospiral,  but  in  operations  on  the 
perineum  and  pelvic  contents  the  lithotomy  position  is  capable  of  injuri- 
ously stretching  the  sciatic.  The  brachial  plexus  may  be  injured  by 
elevating  the  arm  too  forcibly  in  operation  on  the  breast,  or  by  the 
anesthetizes  These  are  hardly  to  be  called  sleep  palsies,  but  are 
definite  accidents  occurring  during  sleep. 

Anemic  neurasthenic  patients  sometimes  have  difficulty  in  opening 
the  eyes  in  the  morning,  but  if  the  lids  are  once  raised  by  the  finger, 
they  tend  to  remain  open.  The  symptom  is  called  sleep  ptosis,  is 
usually  transient,  and  commonly  passes  away  with  the  myasthenia  of 
which  it  is  part.  This,  or  a  similar  condition,  occurs  as  a  part  of  my- 
asthenia gravis  or  pseudobulbar  paralysis. 

1  "Br.  Med.  Jour.,'»  Dec.  16,  1899. 
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HYPNOTISM. 

Hypnotism  is  an  artificial,  morbid,  sleep-like  condition  produced  in 
susceptible  persons  by  various  methods.  In  it  the  complex  of  sleep  is 
more  or  less  disaggregated.  Attention  within  a  limited  field  and  auto- 
matic motor  activity  may  be  retained,  but  mental  initiative,  volitaon, 
and  judgment  are  much  impaired.  The  acts  and  circumstances  of  well- 
marked  hypnotic  conditions  can  not  be  recalled  by  the  subject  unless 
the  hypnosis  is  revived.  It  is,  therefore,  a  state  of  subconsciousness  or 
double  consciousness.  Different  experimenters  find  varying  proportions 
of  susceptible  iudividuals.  The  sexes  are  about  equally  hypnotizable. 
Those  of  mediocre  self-consciousness,  those  accustomed  to  unquestion- 
ingly  obey, — hence,  children  and  some  hysterics, — are  tlie  most  ready 
subjects.  A  great  deal  depends  upon  the  preparatory  conditions  and 
the  belief  or  skepticism  of  the  patient.  In  those  places  where  daily 
stances  of  hypnotism  are  held  and  the  subject  is  introduced  into  an 
atmosphere  of  faith  and  observes  the  process  in  others,  success  in  the 
method  is  naturally  greatest.  Experience  on  the  part  of  the  hypnotizer 
is  also  an  important  factor.  The  whole  matter  consists  of  building  up 
an  expectant  attention.  Low-grade  idiots,  most  of  the  insane,  and  many 
hysterics,  incapable  of  exercising  continuous  attention,  are  not  hypnotiz- 
able by  ordinary  methods.  The  state  is  purely  subjective  to  the  one 
operated   Ujx)n.     After  a  person  has  once  been  hypnotized,  he  subse- 

3uently  more  readily  enters  hypnosis,  and  finally  the  condition  is  pro- 
uced  almost  at  a  hint.  In  extreme  cases  it  may  be  automatically 
evoked  by  anything  which  suggests  the  method  employed  in  the  given 
case,  and  the  subject  becomes  the  puppet  of  a  trivial  sound  or  flash  ol 
light.  During  hypnosis  there  is  a  high  degree  of  suggestibility,  so  that 
the  subject  apparently  unquestioningly  accepts  the  dictum  of  the  operator. 
In  somnambulism  the  special  senses  and  general  sensibility  may  be  ex- 
tremely acute  or  entirely  blunted,  responding  only  along  the  various  lines 
of  the  hypnotic  field  of  activity.  Autohypnosis  is  also  possible,  and  is  a 
common  trick  of  East  Indian  fakirs  and  dime  museum  tricksters  in  this 
country. 

Methods  of  Hjrpnotizing. — After  the  subject  is  prepared  by  ex- 
ample or  ox])lanation  and  his  co(*>|>eration  secured,  the  most  common 
plan,  that  of  Braid,  is  to  cause  ocular  fatigue  by  having  the  patient  fix 
the  eyes  in  unwinking  gaze  ui)on  a  small,  bright  object  held  about  six 
inches  distant  and  above  the  onlinary  line  of  vision.  This  shortly 
produces  a  feeling  of  fatigue  in  the  ocular  muscles,  the  eyes  water,  the 
lids  tremble,  and  the  operator,  by  suggesting  sleep,  adds  to  the  mental 
impression  of  drowsiness.  Passes  of  the  liand  over  the  head  or  down 
the  limbs  may  be  added.  Their  soothing  effect  is  well  known,  and  soon 
the  eyes  close,  or  the  lids  are  pressed  down  by  the  operator,  who  enjoins 
the  patient  to  "  sleep,  sleep  soundly,  deeper  yet,  deep  sleep,"  etc.  Four 
or  five  minutes  may  be  reciuired  for  this  performance,  the  patient  being 
placed  in  a  reclining  or  comfortable  attitude  for  sleep.  At  this  point 
the  subject  is  firmly  and  authoritatively  told  that  his  eyes  are  closed, 
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that  he  is  asleep,  that  he  can  not  open  his  eyes.  The  operator  may 
start  the  subject's  hands  in  rotation  and  command  him  to  continue  the 
movement,  asserting  that  he  can  not  stop  until  ordered,  etc.  Other 
methods  contain  the  same  elements  of  suggestion  and  are  aided  by  the 
operator's  voice  in  a  similar  manner.  Thus,  continuous  gentle  pressure 
on  the  eyeballs,  passes,  and  stroking,  monotonous  sounds,  fixing  the 
attention,  or  gazing  fixedly  at  small  revolving  mirrors  (Luys),  the 
patient  meanwhile  sitting  in  a  darkened  room,  are  among  the  methods 
frequently  used.  A  loud  sound  or  a  vivid  flash  of  light,  after  due  prep- 
aration, may  throw  the  subject  at  once  into  deep  hypnosis  (Charcot). 
Bernheim  fixes  the  patient's  gaze  with  his  own  and  suggests  sleep : 
"  Sleep  is  approaching,  your  limbs  are  feeling  warm  and  gently  tingling, 
your  eyelids  are  heavy,  you  are  going  to  sleep ;  you  are  sleeping,  sleep 
soundly,"  etc.  The  subject  is  aroused  by  command,  by  a  puff  of  air 
in  the  face,  or  by  stroking  the  head.  If  left  to  himself,  he  sponta- 
neously emerges  from  the  hypnosis  after  a  variable  time,  a  few  minutes 
or  an  hour  or  two. 

The  hypnotic  state  varies  in  intensity  from  slight  torpor  to  somnam- 
bulistic automatism.  Only  a  small  percentage  of  subjects  can  be  put 
into  the  deepest  phase ;  and  it  is  rarely  required,  as,  for  purposes  of 
therapeutic  suggestion,  the  lighter  phases  are  quite  sufficient.  Charcot 
divided  the  hypnotic  state  into  three  phases — the  lethargic,  the  cataleptic, 
and  that  of  somnambulism.  In  the  first  the  subject  is  as  if  asleep, 
without  changes  of  respiration,  pulse,  or  temperature.  There  is  usually 
some  analgesia,  but  the  operators  voice  is  heard  and  the  subject  replies 
to  questions.  In  the  cataleptic  stage  the  limbs  retain  the  position  given 
them,  or,  if  set  in  motion,  continue  the  movement  indefinitely,  analgesia 
is  complete,  and  commands  arc  obeyed  within  the  cataleptic  range.  In 
somnambulism  the  subject  is  automatically  responsive  in  every  way  to 
the  oi)erator,  whom  alone  he  sees,  hears,  or  obeys,  unless  othenvise  in- 
structed. Suggestions  are  implicitly  accepted,  regardless  of  their  non- 
sensical or  irrational  character,  and  commands  that  do  not  contravene 
deep-seated  moral  convictions  are  unquestioningly  executed.  Subse- 
quently, the  subject  has  no  recollection  of  his  automatic  acts  or  of  the 
conditions  under  which  they  were  performed,  but,  rehypnotized,  can 
readily  reproduce  them. 

Uses  of  Hjrpnotism. — In  spite  of  the  extravagant  claims  for  the 
therapeutic  value  of  hypnotism,  it  is  as  yet  of  very  little  service  to  the 
physician.  Now  and  again  a  minor  operation  may  be  done  under  its 
influence,  saving  the  slight  risk  of  surgical  anesthesia,  or  by  its  aid  a 
fixed  idea  may  sometimes  be  removed  and  a  delusion  dispelled.  Under 
ordinary  circumstances  the  number  of  susceptibles  is  so  small  that  its 
general  use  is  impossible.  In  hysteria,  as  elsewhere,  it  is  a  two-edged 
weapon,  and  the  patient  may  emerge  from  hypnosis  instituted  for  a  minor 
difficulty  and  go  into  severe  hysterical  convulsions.  One  delusion  may  be 
removed,  but  another  and  more  serious  one  of  mind-reading  or  undue 
influence  may  be  implanted.  For  obvious  reasons,  women  should  never 
be  hypnotized  without  reliable  witnesses,  and  the  public  use  of  hypno- 
tism can  only  appeal  to  the  morbid.     In  this  connection  its  power  for 
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harm  is  proven.  There  is  no  longer  any  doubt  that  its  frequent  repe- 
tition is  harmful  to  the  individual.  It  tends  to  destroy  self-reliance 
and  to  make  patients  imaginative,  weak-minded,  and  neurasthenic.  It 
also  has  a  tendency  to  bring  discredit  upon  its  employer,  and  in  most 
instances  would  better  be  substituted  by  measures  of  equal  efficiency 
and  less  disadvantage.  Suggestion,  however,  is  a  mighty  aid  to  the 
physician,  and,  without  producing  hypnosis,  positive  and  intelligent 
assertion  can  accomplish  all  that  is  likely  to  be  done  by  hypnotism 
short  of  the  somnambulistic  stage.  A  fair  realization  of  the  part  sug- 
gestion plays  in  therapeutics  is  one  of  the  recent  achievements  of  the 
most  progressive  medical  minds. 
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CHAPTER   I. 

INSANITY. 

Synonyms. — Psychosis,  Psychopathy.     German:  Irrsinn,  Irreeein,  Verriicktheit, 
WahDsiDD.     I^rench :  Alienation  mentale,  Folie. 

It  is  the  object  of  the  author  to  bring  together  in  the  following 
chapters  such  matter  in  relation  to  the  definition,  classification,  etiology, 
pathology,  symptomatology,  and  treatment  of  insanity  as  will  be  of 
actual  practical  value  to  the  medical  student  and  general  practitioner. 

The  seeker  after  special  information  and  deeper  knowledge  of  the 
complex  subject  of  morbid  psychology  must  be  referred  to  the  many 
profound  works  which  deal  with  this  exclusively.  These  chapters  are 
based  upon  my  clinical  lectures  given  at  the  Vanderbilt  Clinic  during  the 
past  eighteen  years,  to  the  students  of  the  College  of  Physicians  and 
Surgeons  of  Columbia  University.  They,  therefore,  embody  only  the 
tacts  which  I  believe  to  be  the  most  serviceable  and  useful  to  those  who 
are  often  practically  concerned  with  the  early  diagnosis  and  prognosis  of 
insanity,  and  who  must  be  the  first  arbiters  as  to  the  course  of  care  and 
treatment  to  be  pursued. 

Definition. — -The  difficulty  of  making  a  rigid  definition  of  insanity 
is  recognized  by  all  who  have  attempted  it.  So  various  are  the  mani- 
festations of  mental  al)erration,  so  many  the  faculties  involved,  so  differ- 
ent the  degrees  of  deviation  from  the  normal,  it  is  no  wonder  that  the 
expert  hesitates  and  ofl^n  fails  in  the  effort.  The  definition,  too,  must 
include  idiocy,  and  must  exclude  certain  states  of  transitor}'  mental  dis- 
order, such  as  the  delirium  of  fevers  and  of  intoxications. 

The  noted  English  jurist,  Lord  Justice  Blackburn,  once  said,  while 
giving  evidence  before  a  committee  of  the  House  of  Commons :  "  I 
have  read  every  definition  which  I  could  meet  with,  and  never  was 
satisfied  with  one  of  them,  and  have  endeavored  in  vain  to  make  one 
satisfactory  to  myself.  I  verily  believe  that  it  is  not  in  human  power 
to  do  it." 

Fortunately,  we  are  not  often  called  upon  to  give  a  definition  of 
insanity,  and  usually  we  may  reply  that  insanity  is  a  symptom  of  so 
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many  obscure  pathological  states,  and  appears  in  such  divers  forms  that 
a  narrow  definition  is  not  possible.  However,  the  practitioner  may 
find  himself  in  the  witness-box  some  day,  and  it  is  not  uncommon  for 
one  of  the  legal  examiners  to  ask  of  the  witness  in  a  mental  case  a  defi- 
nition of  insanity.  If  the  witness  be  wise,  he  will  answer  as  indicated, 
or  he  may  qualify  such  answer  by  offering  to  quote  some  one  of  the 
definitions'given  by  alienists,  such  as  follow  : 

A  disease  of  the  brain  (idiopathic  or  sympathetic)  affecting  the  in- 
tegrity of  the  mind,  whether  marked  by  intellectual  or  emotional  dis- 
order.— (Hack  Tuke.) 

A  special  disease,  a  form  of  alienation  characterized  by  the  acci- 
dental, unconscious,  and  more  or  less  permanent  disturbance  of  the 
reason. — (R^gis.) 

Morbid  derangement,  generally  chronic,  of  the  supreme  cerebral 
centers, — the  gray  matter  of  the  cerebral  convolutions  or  the  in/eSecto- 
rium  commune, — ^giving  rise  to  perverted  feeling,  defective  or  erroneous 
ideation,  and  discordant  conduct,  conjointly  or  separately,  and  more 
or  less  incapacitating  the  individual  for  his  due  social  relations. — 
(Maudsley.) 

Insanity  is  either  the  inability  of  the  individual  to  correctly  register 
and  reproduce  impreasions  (and  conceptions  based  on  these)  in  sufficient 
number  and  intensity  to  serve  as  guides  to  actions  in  harmony  with  the 
individual's  age,  circumstances,  and  surroundings,  and  to  limit  himself 
to  the  registration  as  subjective  realities  of  impression  transmitted  by 
the  peripheral  organs  of  sensation,  or  the  failure  to  properly  coordi- 
nate such  impressions  and  to  thereon  frame  logical  conclusions  and 
actions,  these  abilities  and  failures  being  in  every  instance  considered 
as  excluding  the  ordinary  influences  of  sleep,  trance,  somnambulism ; 
the  common  manifestations  of  the  general  neuroses,  such  as  epilepsy, 
hysteria,  and  chorea ;  of  febrile  delirium,  coma,  acute  intoxications^ 
intense  mental  preoccupation ;  and  the  ordinary  immediate  effects  of 
nervous  shock  and  injury. — (Spitzka.) 

With  these  few  examples  before  us  of  the  diversity  of  definition 
attained  by  careful  students  of  psychiatry,  we  may  well  content  our- 
selves and  acknowledge  that  a  satisfactory  definition  in  brief  form  is 
scarcely  to  be  devised.  The  writer  has  often  qualified  this  by  offering 
the  following,  which  has  at  least  the  merit  of  brevity,  if  not  of  perfect 
adequacy  : 

Insanity  is  a  manifedaiion  in  langwage  or  conduct  of  disease  or  defect 
of  the  brain. 

The  law  assumes  to  offer  certain  definitions  of  insanity,  from  which, 
however,  those  of  medicine  would  tend  to  differ,  in  comiection  with  the 
three  chief  points  where  law  and  psychiatric  medicine  meet : 

1.  A  criminal  is  insane  if  he  does  an  act  whose  nature  and  quality 
he  does  not  know,  or  if,  knowing  the  nature  and  quality  of  his  act,  he 
does  not  know  whether  it  is  right  or  wrong. 

2.  A  testator  is  insane  if  his  mind,  memory,  or  understanding  is 
unsound. 

3.  In  a  lunacy  inquisition  the  subject  of  the  inquiry  is  insane  if  he 
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is  incapable  of  managing  himself  and  his  affairs.  Such  are  the  diver- 
gent tests  of  insanity  in  law. 

Classification. — ^What  has  been  said  of  the  difiSculty  of  defining 
insanity  is  equally  applicable  to  classification.  Not  all  of  the  writers 
of  works  on  psychiatry  have  deemed  it  expedient  to  offer  a  definition 
of  insanity,  but  there  is  scarcely  one  who  has  not  presented  us  with  an 
original  classification,  or  one  modeled  upon,  or  modified  from,  that  of 
his  favorite  authority.  It  will  be  impossible  as  well  as  useless  to 
attempt  to  enumerate  in  these  pages  one-half  of  the  many  classifications 
which  have  been  made,  held  for  a  time,  and  finally  abandoned  wtth  the 
advance  of  science  and  the  accumulation  of  new  facts  in  the  domains 
of  pathology  and  psychology.  It  suffices  to  say  that  there  are  at  least 
forty  such  classifications  which  have  been  made  upon  etiological,  psy- 
chological, symptomatological,  or  pathological  grounds.  I  shall  present 
here,  simply  as  examples  for  reference,  several  of  the  latest  and  best 
classifications  of  the  Anglo-American,  German,  and  French  schools. 

The  Statistical  Committee  of  the  Medico-psychological  Association 
of  Great  Britain  adopted  the  following  classification  for  use  by  the 
medical  superintendents  of  asylums  : 

1.  CongBDital  or  infantile  mental  deficiency — 

a.  With  epilej)8y. 
6.  Without  epilep^. 

2.  Epilepsy  (acquired). 

3.  General  paralysis  of  the  insane. 

4.  Mania— recent,  chronic,  recurrent,  a  potu,  puerperal,  senile. 
6.  Melancholia— recent,  chronic,  recurrent,  puerperal,  senile. 

6.  Dementia — primary,  seoondaiy,  senile,  organic, — i  e.,firom  tumors,  coarse  brain 

disease. 

7.  Delusional  insanity. 

8.  Moral  insanity. 

Maudsley^s  grouping  is  as  follows  : 

L  Affective  or  Pathetic  iNSANmr. 

1.  Maniacal  perversion  of  the  affective  life  (niania  without  delusion). 

2.  Melancholic  depression  without  delusion  (simple  melancholia). 

3.  Moral  alienation  proper  approaching  this,  but  not  reaching  the  degree 

of  positive  insanity  in  the  insane  temperament 

IL  Ideational  Insanhy. 

1.  General. 

a.  Mania. 

f  acute. 
6.  Melancholia  < 

( chronic. 

2.  Partial. 

a.  Monomania. 

6.  Melancholia. 

f  primary. 

3.  Dementia  < 

( secondary. 

4.  General  paralysis. 
6.  Imbecility. 
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Classification  of  the  Congress  of  Paris  (1889)  : 

1.  Mania  (acute  delirium). 

2.  Melancholia. 

3.  Periodical  iusaDity  (circular  iDsanity,  etc.). 

4.  Progressive  systematized  iosauity. 

5.  Vesanib  dementia. 

6.  Organic  dementia. 

7.  Paralytic  insanity. 

8.  Neurotic  insanity  (hypochondria,  hysteria,  epilep^,  etc.). 

9.  Toxic  insanity. 

10.  Moral  and  impulsive  insanity. 
•  11.  Idiooy. 

The  following  is  the  classification  of  R^gis : 
L  Functional  Insanity. 


(Generalized 


symptomatic. 


1.  Mania. 


2.  Melan- 
cholia. 


Suhacute  niania  (maniacal  excitation). 
Acuta  mania  (typical  mania). 
Hyperacute  mania  (acute  delirium). 
Chronic  mania. 
Remittent  or  intermittent  mania. 

Suhacute  melancholia  (melancholic  depies* 

sion). 
Acute  melancholia  (typical  melancholia). 
Hyperacute  melancholia  (with  stupor). 
Chronic  melancholia. 
Remittent  or  intermittent  melancholia. 


Partial  or 
essential  insanity. 


j  continuous. 
3.  Insanity  of  double  form  < 

( intermittent 

Systematized  (  f»"^«Jage  (hypochondriacal  insanity). 

nrom-easivG    )  Second  stage  (persecutory,  religious,  erotic, 
progressive    (  political,  etc.). 

insanity,     i  r^^^^  ^^^  (ambitious  insanity). 


n.  Constitutional  Insanity. 

!  Disharmony  (defect  of  equilibrium^  irregularity,  eocentridty) 
Neurasthenia  (fixed  ideas,  impulsions,  aboulias). 
f  delusional. 
Phrenasthenias  <  rea£K)ning. 
I  instinctive. 
Monstrosities  (imbecility,  idiopy,  cretinism,  myxedema^ 
Degeneracy  of  in-     | 

volution.  >  Dementia  (simple  dementia). 

(Disorganization.)     ) 


Krafil-Ebing  has  drawn  up  this  scheme  ; 


A.  MENTAL  DISORDERS  OF  THE  DEVELOPED  BRAIN. 
PSYCIIONErROSES. 


1.  Primary  curable  conditions. 


f  simplex. 
Melancholia  \ 

( attonita. 
Mania     \  Maniacal  exaltation. 

(Acute  mania. 
Stupor,  or  curable  dementia. 
Wannsinn  (vesania). 
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I    Secondary  moDomania  (Yerriioktheit). 
[agitated. 
Terminal  dementia  < 
[  apathetia 
IL  PEnromc  Degeneracies. 

1.  Reasoning  insanity. 

2.  Moral  insanity. 

3.  Primary  monomania  (primare  Verriicktheit — persecutory,  erotic,  reB- 

gious,  ambitious). 

4.  Witn  imperative  conceptions. 

(  epileptic. 

5.  Insanity  from  constitutional  neuroses  <  hysterical. 

( hypochondriacal 

6.  Periodical 

in.  Cerebral  Diseases  with  Marked  Mental  SrMPTOMa 

1.  Paralytic  dementia. 

2.  Cerebral  syphilis. 

3.  Chronic  alcoholism. 

4.  Senile  dementia. 

5.  Acute  delirium. 

B.  ARRESTED  CEREBRAL  DEVELOPMENT. 

1.  Idiocy. 

2.  Cretinism. 

Ziehen  has  given  the  most  recent,  and  in  many  respects  the  best, 
classification  of  this  decad  : 

L  Psychoses  without  Intellectual  Defect. 

A.  Simple  psychoses, 

(  Mania. 
1.  Affective  psychoses.        <    Melancholia. 
[   Neurasthenia. 

Stupidity. 

I  simple, 
hallucinatoi^. 
ideational  (ideenfluchtJgeX 
stuporous, 
incoherent 
Imperative  conceptions. 

B.  Mingled  psyclioses, 

EL  Psychoses  with  Intellectual  Defect. 

a.  Congenital  weakness  (idiocy,  imbecility,  feeble-mindedness). 

b.  Acquired  weakness,  or  dementia. 

1.  Paralytic  dementia. 

2.  Senile  dementia. 

3.  Secondary  dementia  (after  functional  psychoses). 

4.  Secondary  dementia  (afler  cerebral  lesions,  syphilis,  etc.). 

5.  Epileptic  dementia. 

6.  Alcoholic  dementia. 


42 


658  MENTAL  DISEASES, 

Kraepelin,  who  has  done  so  much  of  recent  years  to  try  to  bring 
the  cliaos  of  classification  of  insanity  into  some  sort  of  order,  and  who 
by  his  example  has  so  greatly  stimulated  the  clinical  study  of  psychiatry, 
has  adopted  the  following  classification : 

I.  iNFJxrrious  Psychoses. 

a.  Fever  deliria. 

h.  Deliria  from  infections. 

c.    States  of  exhaustion  from  infections. 

II.  Psychoses  op  Exhaustion. 

a.  Collapse  delirium. 

b.  Acute  confusion  (amentia). 

c.  Chronic  nervous  exhaustion. 

III.  Intoxications. 

1.  Acute  intoxicjitions. 

2.  Chronic  intoxications. 

tt.  Alcoholism  (intolerance  of  alcohol,  pathological  intoxication, 
chronic  alcoholism  and  alcoholic  deterioration,  delirium  tremens, 
Korsakoff's  psychosis  or  chronic  delirium,  hallucinatory  delu- 
sional states  or  alcoholic  hallucinosis,  acute  and  subacute  forms, 
and  systematized  delirium,  hallucinatory  dementia  or  alcoholic 
paranoia,  delusions  of  jealousy,  alcoholic  pseudoparalysis). 

h,  Morijhinism. 

c.    Cocainism. 

IV.  Thyreooenous  Insanity. 

n.  Myxoedematous  insanity. 
h.  Cretinism. 

V.  Dementia  PruEcox. 

Hebephrenic,  catatonic,  and  paranoid  forms. 

VI.  Paralytic  Dementia. 

VII.  Insanity  with  Cerebral  Disease  (cortical  gliosis  diffuse  sclerosis,  Hunt- 
ington] s  chorea,  multiple  sclerosis,  syi)hilis,  tabetic  psychoses,  arterio- 
sclerotic atropliy,  circumscribed  lesions — tumors,  abscesses,  hemorrhages, 
embolism,  atrophies,  and  traumatic  disoixlers. 

VIII.  Psychoses  op  the  Period  op  Involution. 

a.  Melancholia  (simi)le  and  hvpocliondriacal  forms,  depressive  delusional 

states,  anxious  melancholia). 
h.  T'resenile  persecutory  delusional  states, 
c.   Senile    dementia    (presbyoi)hrenia,   depressions,  delirium,    paranoid 

stiit<»s). 

IX.  Manic-depressive  Insanity  (manic  and  d(jlirious  states,  depressive  and 
stu|M)rou.s  stiites,  and  mixed  conditions). 

X.  Paranoia  (of  persecuti<|n,  of  gnindeur,  erotic,  and  hallucinatory  forms, 
original  paraiuMa,  and  paran(>ia  of  (|uerulants). 

XI.   Epileptic  Insanity  (dementia,  i>eri()<li(fal  moods,  delusional  states,  states 
of  obscuration,  stupor,  anxious  delirium,  and  dipsomania). 
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XII.  PsYciiooENous  Neuroses. 

a.  Hysterical  insanity  (hypochondriacal  disorders,  change  of  character, 

dream  states  and  deiiria,  moods  and  states  of  agitation). 
h.  Neuroses  of  fright, 
c.  Neuroses  of  anticipation. 

XIII.  Original  or  Constitutional  Conditions. 

a.  Nervosity  (including  congenital  neurasthenia). 

h.  Constitutional  depression. 

c.  Constitutional  excitement 

<L  Imperative  psychoses  ("manias**  and  phohias). 

e.  Impulsive  insanitv  (kleptomania,  eta). 

/.  Sexual  psychopathia. 

XIV.  Psychopathic  Personalities. 

a.  The  bom  criminal,  and  moral  insanity. 

h.  The  unstable  (including  pseudodipsomania  and  habitual  criminals). 

c.  The  morbid  liars  and  frauds. 

d.  The  pseudoquerulants. 

XV.  States  of  Deficient  Development. 

n.  Imbecility. 
h.  Idiocy. 

To  any  but  the  expert  and  special  student  some  of  these  classifica- 
tions must,  indeed,  be  mystifying  and  inconii)rehensible.  They  are  for- 
bidding to  the  ordinary  student  and  to  the  general  practitioner,  and 
might  well  induce  him  to  shun  the  realms  of  j)sychiatry  which  open 
before  him  so  uninvitingly  and  present  such  obstacles  to  his  pn)grt\ss. 
Arid  the  fact  is  that  they  are  interesting  to  the  sj)ecialist  alone  because 
they  are  as  yet  quite  impractic4ible  from  the  standpoint  of  actual 
utility,  as  is  evidenced  by  the  employment  even  by  the  physicians  of 
asylums,  who  are  nothing  if  not  practical  alienists,  of  far  simpler 
schemes  of  classification  in  the  preparation  of  statistics  for  their  annual 
reports  and  in  the  histories  entered  uiK)n  their  ciuse-books.  If  the  asy- 
lum practitioners  are  compelled  for  practical  puqx)ses  to  adopt  a  simple 
method  of  classification,  how  is  the  novitiate  in  psychiatric  learning  to 
surpass  them  in  the  diagnosis  and  grouping  of  his  cases?  Here,  for 
instance,  are  two  of  the  latest  classifications  made  for  the  asylums  of 
New  York  State  by  the  State  Commission  in  Lunacy,  assisted  by  the 
director  of  the  Pathological  Institute  and  a  committee  of  superintend- 
ents of  the  hospitals  (1905). 

The  first  of  these  tiibles  is  one  for  statistical  purposes  only,  it  having 
been  found  to  l)e  more  practical  to  se|)arate  the  statistical  classification 
from  one  devoted  entirely  to  clinico-pathological  j)ur|)oses : 

STATISTICAL  TABLE  OF  NEW  YORK  STATE  HOSPITALS. 

1.  Alcoholic  insanity. 

2.  General  paralysis. 

3.  Senile  insanity. 

4.  Epilepysy  with  insanity. 

5.  Imbecility  and  idiocy  with  insanity. 

6.  Other  psychoses. 

7.  Not  insane. 


660  MENTAL  DISEASES. 

CLINICO-PATHOLOGICAL  CLASSIFICATION  OF  NEW  YORK  STATE 

HOSPITALS. 

1.  Bniin  tumor. 

2.  Traumatic  psychoses. 

3.  Psychoses  accompanying  other  nervous  diseases. 

4.  Senile  nsychoses. 

5.  Genenil  panilysis. 

6.  Alcoholic  psyclioses  (with  subdivision  into  types). 

7.  Morphinism  and  cocainism,  etc. 

8.  Infective-exhaustive  psychoses  (delirious  types). 

9.  Allied  disonlers. 

10.  Depression  not  suffi(;iently  distinguished. 

1 1 .  Melancholia  symijtomatic. 

12.  Depressive  hallucinosis.  • 

13.  Involution  melancholia. 

14.  Disorders  allied  to  the  depressions. 

15.  Paranoic  conditions. 

16.  Dementia  pnocox. 

17.  Allied  disorders. 

18.  Manic-depressive  psychoses  (first,  second,  third,  fourth,  etc.,  attack). 

19.  Allied  disorders. 

20.  Constitutional  inferiority. 

21.  I  lystt^ical  i  nsan  i ty . 

22.  Epile|)tic  insanity. 

23.  Imbecility  and  idiocy  with  insanity. 

24.  Not  cljissified. 

25.  Not  insane. 

In  tli(?  above,  the  item  9  implies  disonlers  akin  in  type,  but  not 
sufficiently  in  etiology,  to  tlie  toxic  and  infwtive-exlmustive  ])roce.S8e8. 
Item  14  covers  disonlers  allied  to  the  depressions  (Xos.  10  to  13). 
Item  17  contains  the  disonlers  akin  to  paranoic  ccmditions  and  dementia 
prsecox. 

With  this  direct  evidence  of  the  practical  necessity  of  a  simple 
groiipiiif^  of  cases  into  forms  of  in.sanity  which  are  readily  distinguished 
from  one  another,  I  have  felt  that  I  could  not  do  better  in  my  teaching 
than  to  adopt  some  similar  armngement.  It  took  me  a  long  time,  after 
beginning  a  residence  of  several  years  in  a  large  insane  asylum,  to 
crystalli7.e  the  tyjM's,  which  were  at  first  very  confusing,  into  some  sort 
of  systematic  division.  The  student  or  ])ractitioner  unfamiliar  with 
in.sanity  would,  upcm  a  visit  to  a  large  institution,  probably  be  first 
struck  by  the  jwculiar  shaj>es  of  heads  of  some  of  the  i>atient8.  He 
would  find,  upon  inquiry,  that  the  cases  with  malforme<l  crania  were 
cong(»nit4il  idiots,  iinb(Kjiles,  or  feeble-minded,  and  before  much  time  had 
elap.Hed  he  would  unconsciously  make  in  his  own  mind  the  two  great 
divisions  of  the  insjine  into  those  with  dmaned  hrauut  and  those  with 
defedivc  brains.  The  former  class  includes  the  brains  which  had  devel- 
oped normally  for  yejirs  and  had  then  fallen  a  prey  to  disease ;  the 
latter  the  brains  affectiKl  by  congc^nitid  dc^fwt  or  by  defect  acquired 
through  organic  diseji.s^^'s  in  earliest  childhood.  In  other  words,  he 
would  sepanite  them  first  into  the  hmine  proper  and  idioUi.  The  term 
idloni  (comprises  three  degrees  of  mental  impairment — profound  idiocy y 
mod(»nite  defect  or  imbed/ iti/y  and  mere  weakncj^^s  of  mind,  or  feeble^ 
mindcdurHH, 

Now,  as  the  student  proce(»ds  to  study  the  ])hy8iognomy,  conduct, 
and  sj)eech  of  the  cases  of  insanity  projK^r,  he  distinguishes,  ere  long, 
states  of  depression  (the  gloomy  visages  and  unhappy  ideas  of  melan- 
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eholifi)  and  states  of  exaltation  (the  icleomotor  excitement  of  mania). 
Their  histories  will  tell  him  wliether  they  are  acute,  sulxieute,  dimnic, 
or  recurrent,  and  whetlier  they  are  piierpera],  lactational,  eliniaetcric, 
senile^  epileptic,  hysterical,  toxic,  etc*,  in  their  origin,  A  very  f?niall 
perccntiiy:e  of  eases  [ircscnts  tlie  ciirioiis  jiht-nonicjia  uf  alternating 
phasci?  of  mania,  lueitl  interval??,  ami  niehtncholiii,  giving  tlie  entity  a 
cyelieal  cliaraeter,  anil  these  rare  examples  of  mental  disorder  are  dis- 
tinguished as  eircnlur  insanity. 

Epilepsy  is  found  in  a  ci»nsideralde  projx^rtion  of  the  inmates  of 
asylums, — sometinies  conjtaucit  witli  idiocy,  sometimes  with  (h-nientia, 
sometimes  with  symptoms  of  mania  or  melaneliolia,  antl  often  present- 
ing j>eculiar  qualities  of  mental  disorder  wiiieh  render  the  subject  of 
epUepllc  htmtutij  worthy  of  a  separsit*'  elia|)ter,  A  very  large  groiij>  of 
patients  in  tlie  asylum  wonhl  |irolialily  imjvrcs-s  him  as  heing  idiotic  or 
imhecile  hy  tluir  simitIi  and  demeanor,  and  vet  he  woid*!  ohserve  tliein 
to  have  utirrnally  sliaptnl  heads,  anil  traces  of  old  intelligeuee  might  he 
manifest.  By  inqniry  into  the  histories  of  these  numerous  jwitients  he 
would  find  that  the  mental  eufceldenicnt  so  plainh^  apparent  had  hccu  a 
seqnel  to  a  serious  antecedent  lii-aiu^storm,  laid  followed  iqMjn  an  attack 
of  mania  or  melancholia,  and  that  the  designation  of  this  condition  is 
accordingly  seeoiuhfrtf  or  tinnitHii  ffcmenfuf.  The  term  **  dementia  '^  means 
in  psychiatry  enfcc!>lement  of  the  mind.  There  are  cases  where  such 
enfeeWement  develops  <i/>  ititlm — e.  g.,  withoui  either  of  the  antecetlent 
psychoses  just  descrilied,  and  this  condition  is  entitled  primartf  dttntnlia. 
Primary  dementia  together  with  most  cases  of  the  old-time  secondar>^ 
dement ia,s  are  nowadays  ehissified  as  dementing  psychoses  under  the  name 
dementia  pnecox. 

Still  another  ctmsidcrahle  group  of  casf*s  bcconies  distinct  upon  fur- 
ther study,  a  syiidronic  idcntiticd  by  progressive  mental  cnfeehlement, 
aceoni[^wmicil  by  progressively  increasing  paresis  or  |Mira]ysis  of  the 
muscles  of  s|>cech,  of  the  lace,  of  deglutition,  of  tlie  limbs,  in  fact  of 
the  whole  Ixwly, — ilerncntia  paralytica,  general  |)arcsis,  or  general  paraly- 
sis of  the  insane, — with  its  phases  of  gnindiose  ideas,  tremor,  epile|>ti- 
form  and  apoplectiform  episodes,  exaggeratetl  or  lost  knee-jerks,  and 
Argvdl  Kobertstin  pnptls. 

He  woulil  then  begin  to  be  puzzled  by  the  fixed  delusions  of  perse- 
cntioii  and  grandeur,  es|»eeially  by  the  ibrmcr,  which  he  wmdd  encounter 
in  many  patients, — in  sf^mc  rather  confused,  weak,  nnd  transitory  ;  in 
others  systematized  into  a  most  elaliorate  scljcmc,  with  cousideralile  htgic 
and  intelligence.  Some  study  of  these  would  lead  the  student  to  place 
the  less  elaborate  persecutory^  idefis  amonj;  the  cases  of  dementia  pra^cox 
and  alcoholics,  etc.,  the  less  elaljorate  grandiose?  ideas  anio!ig  the  cases  of 
dementia  pnecox  and  general  paretics,  while  tlie  wonderfully  elaboratetl  de- 
lusions of  grandeur  and  jx?rsecution  of  ]»aranoiu  would  lead  him  to  rcH-ognize 
under  this  heiuling  the  remarkal>le  mental  disorder  known  to  the  Germans 
as'*primare  V'erriicktheit/' to  the  l^^nglish  as  chronic  delusional  insanity, 
and  once  fatniliar  to  us  by  the  rather  indefinite  term  of  monomania, 

I  shall  leave  for  discussion  under  separate  headings  any  further  sub- 
divisions  that  seem  to  me  usefub  The  outline  just  given  must  serv^e 
the  purpose  of   a  foimdation   upon  which  the   student  will   rear  such 
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superstructure  as  his  time  and  inclination  may  permit.  Accordingly, 
the  chapters  on  special  forms  of  insanity  in  this  book  will  be  simply 
arranged  as  follows : 

1.  Mania.  ) 

2.  Melancholiji.  >  Manic-depressive  insanity. 

3.  Circular  insiinity.  J 

4.  Epileptic  insanity. 

6.  Dementia  (i>riniary  and  secondary).     Dementia  praBOOX. 

6.  (leneral  paresis. 

7.  Paranoia. 

8.  Idiocy,  imbecility,  and  feeble-mindedness. 

A  REVIEW  OF  RECENT  PROBLEMS  OF  PSYCHIATRY. » 

Most  text-books  of  imychiatry  show  plainly  an  effort  at  harmonizing  one's  duily 
experience  with  that  which  one  may  consider  the  saie  scientific  geiieraHzation  of  the 
age  or  of  the  individual.  Some  writers  do  it  chiefly  for  di<lacti(^  purposes,  in  order 
to  shajKi  the  meiiUil  attitude  of  students ;  others  more  eispcH-'ially  because  their  ex- 
perience is  contitmally  fermenting  in  them,  and  demands  an  orderly  arrangement  in 
order  to  give  them  peace  and  satisfaction.  In  any  such  effort  we  may  distinguish 
those  whose  tendency  goes  more  in  the  direction  ot  harmonizing  the  facts  of  experi- 
ence with  a  ''science"  which  they  consider  established  and  liaving  a  set  form,  while 
others  set  the  facts  of  exiierience  foremost,  and  adapt  the  order  of  the  science  to 
their  needs.  The  large  immber,  of  course,  of  thost;  who  practice  the  specialty  are 
on  free  empirical  gn)und — persons  who  are  more  or  less  professedly,  and  perhaps 
with  preference,  without  system,  and  get  alon^  best  without  taking  a  definite  stand 
of  their  own  on  general  questions,  and  who,  it  they  be  teachers,  render  the  general 
consensus  witbout  any  special  interest  one  way  or  another. 

After  all,  progress  is  possible  without  any  very  broad  scientific  system.  The  first 
need  is  a  knack  of  observation  and  of  seeing  distinctions  ;  and  the  next,  to  draw  the 
necessary  inference's,  to  see  their  most  suggestive  sides,  and  to  use  this  material 
properly.  We  set;,  nowever,  that  discoveries  of  the  unsystematic  are  easily  used  for 
sweeping  genendizations,  which  are  proved  or  disi)roved  only  in  the  course  of  time, 
as  general  theories  and  especially  many  so-ctUled  discoveries  in  therapeutics  show. 
The  more  the  discoverer  has  a  systematized  and  scrutinized  stock  of  facts  and  a  keen 
eye  for  illusions  of  perception  an<l  of  reasoning,  the  more  is  he  likely  to  put  forth  his 
findings  in  a  sound  permanent  light. 

In  the  history  of  scientific  progress  undoubtedly  thost;  with  a  need  of  setting 
things  in  harmony  with  the  safe  data  have  Ixjcn  the  chief  promoters,  and  in  order  to 
get  an  idea  of  the  most  mo<lern  phase  of  (»ur  specialty  we  i)n)po8e  to  analyze  the 
work  of  a  few  of  these  pathfinders  for  the  jmrpose  of  seeing  before  us  the  plan  of 
some  lines  of  work  which  have  shaped  the  general  trend  of  int4»rest,  and  which,  as 
the  Germans  siiy,  made  schools,  i.  e. ,  were  tlu;  stjirt  for  whole  sets  of  new  investiga- 
tions along  the. newly  opened  j)aths.  Very  striking  generally  acknowledged  trans- 
formations in  this  young  sj)ecialty  of  medical  science  are  not  so  abundant  that  they 
may  not  lx»  reviewed  with  some  ease  at  this  date. 

In  neurology  and  psycho- pathology  nothing  has  created  so  profound  a  commotion 
as  the  discoveries  connet'tcMl  with  the  study  of  apha^na,  which  were  closely  followed 
by  that  of  the  other  fjw-ts  of  cerebral  localization.  The  most  iundamental  discovery, 
from  the  alienist's  point  of  view,  is  undoubtedly  that  of  Wernicke,  in  his  demon- 
stration of  sensory  aphasia.  The  earlier  discovery  of  motor  aphasia  had  not  really 
pointed  so  f(jrcibly  to  the  need  of  an  inner  analysis  of  the  pn)C(»sse8  of  speech  and 
thought,  Ix'ing  too  largely  like  the  loss  of  a  t<H)l,  and  not  an  intrinsi(;  disorder.  In 
line  with  the  discovery  of  s^uisory  aphasia,  we  note,  also  from  Wernicke's  school,  the 
great  development  ot  our  knowledge  of  mind-blindness,  and  of  apraxia. 

In  i)sychiatry  proper  we  see  a  largii  amount  of  valuable  work  grouped  around  the 
problem  of  efiolof/t/.  The  mere  psychological  description  of  types  of  mental  de- 
rangement Iwing  so  very  wmplex, — aj)parently  an  almost  endless  task  with  endless 
disappointment  and  disagreement, — the  im)blem  of  heredity  attracted  the  attention 

*  This  review,  particularly  of  the  work  of  Kraepelin,  Ziehen,  and  Wernicke,  has 
been  prepared  by  Dr.  Adolf  Meyer,  Director  of  the  Pathological  Institute  of  the  New 
York  State  Hospitals. 
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of  all  through  the  work  of  Morel  and  hb  followers.  It  \im  estiiblisihod  facta  whicli 
i*ri\  !iowev\?r,  in  minJi  net^d  af  t^xpiniuitiini  tlu'msi'lvfs,  and  not  w^ry  productive  of 
furthtT  kri'mied^e.  Their  present  intiueiiee  i,s  lurir^jly  in  [jointiiiif  tu  the  neet^Hty 
of  a  tutiire  fitudy  (if  e<trLstimti«in,  and  bj  eimtit>n  in  qiH?stiuns  ot  eiiolo^^y  genera  lly, 
iniLsmtieh  aji  tliey  hKuw  the  need  nf  eoiihiiktring  ji  ^peeiid  juedis'jMi.sitiuii  U'^idei^  the 
exciting  eausesii.  For  the  most  iuiporlaiit  result  t^j  be  exnected  Irum  it  in  the  tuture, 
the  question  who  in  erjtitled  U^  progeny,  the  facta  a©  wejl  hj*  huiuau  society  are  tar 
from  Lieing  mature. 

A  very  stirring  turn  in  pf^yehiatry  ha.s  come  kiti-ly  fn.in  Kiatpi^jn.  who  hmk  a 
stand  ibreshadowed  by  Kaldljauiu,  but  never  demonht rated  wifh  ,^urh  ronsi>teney 
befure.  With  the  tiltii  e^litknj  of  liis  text-Uiok,  the  lime  hud  eome  Xu  l>reiik  away 
from  the  re«igiied  symptumatii:  attitude,  Tlie  pride  t>f  ilie  elinieian  deinanded 
diiseiii^i-entitics  and  oHHlitiont^  seemed  ujuture  enou^di  to  claim  at  haht  a  hirge 
nnmber  of  the  lypes  and  tlte  eases  for  detinite  ]»athnli_igir{d  ur  at  leat<t  iiosolngieal 
entities.  This  was  aeldeved  by  the  eonsidt  ration  of  the  tvnhilion  of  the  wlmlr  life 
in  in?*ane  patient*,  and  utilization  uf  a  retrospeetive  review  of  the  devel^jjiiH  nt  tn 
»uch  iis  had  reaelied  terminal  stages.  Kraepelin  was  eneuunigeii  hy  Hieh  a  n  vitw^ 
owing  to  the  .similarity  of  the  outcome  id' the  diM^ase,  to  Ibrm  grou]>>  i^f  eases  which 
had  been  regarded  as  distinct  l>efort%  beemise  they  represent  wliat  seem  to  he  dis- 
tinct s3'mptom-c<>m|dexes.  To  start  with,  Kiaepelin  sliowid  ihat  they  mi^ht  be 
diagiioERHl  to  iML'tler  advantage  and  with  u  laognu^tie  Ibrtcasl  frtjm  tlie  very  start  il* 
certain  facts  were  taken  into  account.  IJis  emphasis  of  the  nature  id'  efmrsr  ami 
outcffnte  ihr  i\w  shaping  of  '*  db^ease-entides  * '  hay  eertainly  freshened  interetit  in 
observatiuu  remarkably.  lie  was  in  ]>art  jiu.^hed  to  this  attitude  by  the  extreme 
8t:^nd  of  a.  ftiiincr  assistant  of  Kahlbaum  (Ziehen.),  who  subseijuenily  developed  a 
psychidogy  and  psyehiatry  on  the  basis  of  a  modernized  Herbaitianism,  and  assoeia- 
tion-psyeholoiry.  A  review  i>f  Ziehen ^s  psyehiatry  hy  Knopelin  brings  the  eontraiit 
between  |>syehoiiudetd  and  clinical  psyehintiy  to  a  eulininatii^n,  nnd  the  fifth  edition 
of  the  text  IxMik  WJ18  the  U>ok  Krai  felin  |jrvjmised  in  his  review  of  Ziehen's  work 
C'Zeitsehrift  fiir  Nenenheilkunde,'*  1894). 

While  these  two  extremes  developed,  M'ernieke  had  gnidually  published  his 
**  Psyehiatry,"  which  stands  n^w  bifi^re  us  as  the  most  rt^Tiit  fundamental  work, 
and  which  deserves  very  etircfid  analyi^is  by  everj^  one  who  is  interested  in  tlie  de- 
%*elopment  of  psyehiatric  thought,  owing  to  its  clinical  aecnmey  arxl  the  eifort»  at 
explaining  mentid  diseases  as  disorders  of  iometion  of  the  ucttous  system. 

This  provisional  summary  is,  of  eoui-se.  imt  a  couiplete  picture  ^^l  wliat  Iitmsider 
valuable  psyehiutrie  literature.  There  are  nniny  exrelb nt  works  t»f  a  Ir.^s  (  xln  me 
attitude  wdiieh  probably  dejnct  much  more  satisfactorily  the  current  standing  ol'  the 
Bpecialtv,  but  whicdi  are  more  didactic  and  not  likely  t*»  inspire  to  research.  Most 
of  the  f^nglish  and  American  text-books  belong  iti  thift  ctitegorj' ;  also  many  of  the 
FriMJcb  and  Italian  works,  and  in  German  literature  especially  Schule,  Kraift-Ebing, 
and  Soinmer,  who  depicts  the  morlern  trend. 

Before  entering  into  the  details,  we  wish  to  give  the  reader  a  brief  characteriz^a- 
tion  of  the  tendtsneies  whieli  we  prfipose  tcj  analv7.e.  This  limy  leail  ti>  i^reeoneeiveHi 
ideas;  but  iiny  liarm  wilh  we  hojH\  la^  e^nreeteil  hy  the  experted  rfiWi  of  thr  re- 
view, that  the  reader  will  feid  sulhi'iently  intiTe^ted  to  go  himself  to  t!ie  originaJ 
works,  antl  a  preliminjiry  outlitie  will  bring  out  the  issues  more  r;ii>idly  and  clearly. 

The  average  work  on  nientnl  tiiH%iBe  ejitmoi  (jnile  cR'ape  the  eommrnt  tliat  it  is 
an  attenii>t  to  give  a  list  of  acx-epted  traditional  tirnts  of  mental  disrase  stjme  Jn.Hti- 
fication,  in  the  face  of  an  obviously  rnueb  larger  variety  i>f  cases  than  these  terms 
and  Htamlard  descriptions  can  cover.  The  result  is  rathiM'  unsalisfactorj*.  1  ain^ 
thertdbre,  Tiot  snrpnsed  that  most  of  the  alienists  with  whom  I  come  in  ennt:u*t  eon- 
jsider  it  Inirdly  worth  their  while  Uy  keep  track  of  tin.*  interpretations  given  by  mure 
than  a  \hvf  text-lxioks  which  they  take  as  stimdards. 

The  types  of  *'  psyehiatries''  which  we  are  atHJUt  to  difH^u^s  are  not  quite  free  of 
this  ehartre,  since  in  order  to  U*  understr»od  at  alK  one  nmst  us*^  the  hmguage  and 
the  termin*tlogy  n,^  it  is,  atid  tmst  tliat  the  reader  will  respei-t  one*s  definitions,  and 
not  give  the  names  and  wonis  an  arbitrary  mean i mi.  Tliese  defiriiti<ms  usust  start 
from  views  which  one  has  a  right  to  eonsi*ier  as  held  in  conmmn,  and  any  attempt 
at  inventing  too  many  new  niunes  unM't.s  a  promj>t  revcTigc,  as  the  fate  cjf  the  1«m4s 
of  Kidilbaum  and  Arndt  have  shoWFi.  But  we  ran  ilaim,  for  all  tlie  writers  dis- 
cu&sed  here,  a  c^niscJentitms  eflbrt  to  start  in  the  lirst  place  from  .sets  ihf  patients,  and 
to  adapt  tlieir  descriptions  and  terms  to  wiiat  they  see,  without  any  unnecessary 
regard  for  traditional  cbssification  of  words. 
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This  is  perhaps  least  obvious  with  Ziehen.  With  him,  the  system  of  available 
terminology  is  responsible  for  his  divisions  to  a  great  extent  In  his  general  path- 
ology the  system  of  his  association-i)sychology  also  furnishes  the  backbone  for 
patnological  psychology.  Given  the  headings  of  the  chapter  in  normal  psychology, 
one  can  construct  with  ease  the  subheads  of  the  chapter  on  pathology. 

This  form  is  naturally  dry,  and  does  not  quiU?  do  justice  to  the  readability  of 
the  very  good  observations  of  fact  which  ure  classified  m  this  very  systematic  man- 
ner. The  student  may  be  grateful  for  the  beautiful  order ;  but  tlie  practitioner  does 
not  see  the  things  as  the  teiicher  puts  them  down.  What  is  to  him  an  entity  of 
great  precision  and  value  is  torn  apart  here,  and  he  naturally  asks,  To  what  advant- 
age ?  The  beautiful  order  does  not  dispel  his  fear  that  oyer  the  details  he  might 
fail  to  see  the  otherwise  familiar  and  practically  useful  entity. 

When  we  come  to  the  division  on  special  psychiatry,  the  description  of  the 
actual  disojuHi- types,  the  psychological  order  is  again  uppermost,  as  we  snail  see  later 
in  our  analysis. 

Kraepelin  is  diametrically  opposed  to  this  in  his  latest  editions.  It  is  true  that 
he,  too,  souglit  his  salvation  in  psychology,  and  classifies  the  facts  in  his  general 
pathology  somewhat  according  to  the  headings  of  Wundt's  psycholo^.  In  the 
former  editions  he  had  but  few  headings  of  special  dise;ise-tyi)es,  mostly  m  harmony 
with  the  accepted  terminology  built  on  a  few  standanl  types  of  disorders  which  are 
supposed  to  be  open  to  psycnologicid  classification.  Of  these,  I  mention  the  stand- 
ards :  States  of  depression  (simple  melancholia  and  melancliolia  with  delusions): 
states  of  mental  obscuration  (hypnotism,  somnambulism,  epileptic  and  hysteriail 
states;  stupor  and  ecsta.sis,  and  acute  dementia);  stiites  of  excitement  (melancholia 
activa,  mania,  delirium);  periodic  psychoses  (mania,  melancholia,  circular  forms); 
paranoia;  paralytic  dementia ;  states  of  psychic  defect 

In  the  fitlh  edition  Krae])elin  breaks  l(M)se  from  the  satisfaction  with  this  symp- 
tomatic compromise  and  proclaims  the  need  of  broader  nosological  principles ;  meai- 
cal  interests,  not  a  psychological  system,  shall  decide  the  classificiition  ;  the  medical 
questions  of  course,  prognosis,  and  outcome  demand  the  first  place :  and  among 
these  the  prognosis  is  the  most  im|)ortant  He  divides  most  of  the  so-C4ille<l  acute 
disorders  into  rw^verable  forms  and  psychoses  of  deterioration,  and  makes  this  divi- 
sion an  important  principle  of  clsussification.  Superficially  very  heterogeneous  sjrmp- 
tom-complexes  are  thus  brought  under  one  head,  and  broader,  not  necessarily  psy- 
chological or  etiologiciil,  facts  are  the  new  guides. 

Werniiike  is  very  derided  in  his  antigonism  to  Kraepelin's  sweeping  innovation. 
He  considers  such  an  undertaking  premature.  Probably  this  is  an  extreme  view. 
But  he  hsis  a  great  point  in  his  favor,  that  of  frank  a<lmission  that  a  complete  com- 
prehension of  all  the  i)sychoses  is  not  to  be  expected  to-day,  that  certain  groups  of 
cases,  however,  can  be  sufficientlv  understood  and  harmonized  with  our  knowledge 
of  neurological  and  psychologiojil  facts.  On  the  other  hand,  he  condemns  all  at- 
tempts to  obscure  the  line  of  distinction  In'tween  what  is  clinically  known  and  what 
is  not  known,  even  if  this  be  done  under  the  appearance  of  leading  to  broader  con- 
cepts. We  shall  see  that  he  himself  does  not  use  the  same  reserve  in  his  own 
theories  of  localization. 

A  very  concise  and  clear  statement  of  Wernicke's  position  is  contained  in  his 
artielt^  on  tlui  chussification  of  i)sychoses.  ^ 

He  makes  due  reference  to  his  predecessor,  H.  Neumann,  who  recognized  only 
one  *'  insanity,"  or  as  many  mental  disorders  as  there  are  diseased  persons,  in  con- 
trast to  the  dogmatic  (}riesinger,  who  built  a  psychiatry  on  psychological  ideas  with 
observations  borrowed  from  the  literature.  Neumann  was  one  of  the  founders  of  a 
conscientious  symptoinat4>lo*;y.  He  made  a  d(iep  impression  on  Kahlbaum,  whose 
work  Werni<;ke  considers  the  most  valuable  to  this  day,^  although  it  is  evidently 
encumlKTcd  by  haziness  owing  to  his  desire  to  do  justice  to  Neumann  (especially  the 
idea  that  all  ty|)ical  insanity  shows  four  stiges  :  melancholia,  mania,  confusion,  and 
dementia).  Kahlbaum 's  gnnit  merit  is  the  distinction  Ix^tween  Habitualbild  (or 
Zustandsbild),  i.  e.,  the  teniponiry  symptom-complex,  and  the  actual  underlying 
disease  ;  and  the  recognition  that  inostof  the  so-called  forms  of  insanity  are  merely 
pictures  of  symi)tom-complexes  without  sufficient  analysis  of  their  nosological  bear- 
mgs.     Weniicke  next  mentions  Meynert,  who  adheres  to  the  current  headings  of 

*  **  Psychiatrische  Abhandhingon,''  Heft  V2.  Brc^slau,  18f«).  Sohletter'sche  Bnch- 
handlnng. 

^  *'  Ueber  die  Gruppirung  von  Geisteskrankheiten.'*  Danzig,  1863. 
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mania,  nielaucholia,  secondary  insanity,  and  dementia,  and  classifies  all  the  rest  of 
tlieacnte  nsyi*h(>t>i'8  us  amentia.  He  tinuUy  mentions  Krae|>elin^^*  cliissifii'atitm  as 
(^^►rubiibly  tlie  most  jiopular,  and  elaimn  that  tnit\vithi?tiinding  Kraepelin's  umjibatic 
defense,  it  is  esseatially  itn  etiolt**jit'al  grtjuping, 

Wernicke  has  an  easy  task  to  show  that  ettolotry  done  will  idways  remain  insuffi- 
cient for  class itieat ion.  Acute  hallucinosis  tji'em's  usually  it*  alcoholism,  Imt  also 
without  alcoliol.  The  pulyueuritie  [^syrhusis  i^  e&^entially  like  certain  st^rjile  disorden*. 
Akt^holism  may  lead  to  :  (1)  the  s<j-ca!led  transit4*ry  frLnzy  or  palholojincal  intt^sira- 
tiun  ;  (2)  delinum  tremens;  (;^)  ptilyueuritie  psychosis;  (4)  aentf  hallueinosis  j 
(5)  ftsychusiii  with  anxiety,  so  frctjueut  in  alcoholics.  Unless  tliis  is  nx^ognizcd  and 
the  torms  are  kept  elciiiiv  d'siinet,  wit  nturn  ftu  a  genenil  contusion  and  hazine^^ 
On  tlic  *jther  hand,  Wernicke  recogniKes  the  importance  of  etiolo^^'  iijr  the  ci^mrse 
of  the  disease,  as  is  plainly  shown  in  the  purajsypliilitie  disorders  classed  as  general 
paralysis. 

Besides  etiolotry,  wc  )nu.^t  certainly  consider  the  hcalizatmi  mtd  the  mttitrf  of 
fhe  dmuuie'pr(*cri;i(.  Even  in  as  h*imiigencous  an  oi^^sm  as  the  fiver,  it  mutters  much 
whetrier  a  tin-us  uf  diseast*  is  involving  the  peritonLum  or  the  environment  of  the 
\vu\i  iMiria?  ttr  the  hilcrduct ;  and  this  ccrtuiiify  holds  much  more  strongly  for  a  com- 
plex, higjdy  differentiated  iirgun  such  an  that  of  assoeiution* 

Wertiieke  applies  the  tlnory  of  specitic  energit^s — awiirding  to  whicb  any  stimu- 
lation of  a  nerve  is  rcs[ionded  to  hy  that  nerve's  sju^eifie  senstititm-^to  the  entire 
.system  of  assiK'jations.  Kyer\'  ec^ntent  of  conscii^msness  or  concept  dejiends  on  an 
alt^igethcr  dL-fiirite  and  liiuiteil  s+^t  of  neiTC-clenients ;  hence  liis  ppyehiiitry  turns 
nrimarily  to  tlit;  disttrdci"s  of  the  contf^-nts  of  conisciousness  as  tin."  first  factia'  to 
IM?  ctkusidircd  in  all  cWsificatiori,  heeausc  WiTnirke  plaei-s  eitni^-epts  in  three 
gniups  :  eoncej/ts  of  the  estcnial  world,  of  tlie  lK>dy,  and  oi^  the  so-tndled  nerson* 
ality  or  individuality  (the  snni  of  individuid  nu^niories  of  a  i>erwtn).  Clinical  t'Xi>e- 
rienw  shows,  indt-ed,  that  the  chroitic  dis<frders  in  whieli,  neconling  tn  Wernicke, 
the  f<>mi  and  eonrse  of  mentul  uctivity  are  not  disturbed  as  such,  are  upt  to  silTect 
principiilly  one  of  t!ie  three  fields,  either  chiefly  the  concepts  of  the  outside  world  (in- 
cludinir  other  perw>iis),  or  those  oi'  tlie  patirnt's  iHKly,  or  thow?  of  the  patient's  jier- 
stmality,  ami  he  tliereftne  divides  these  Uicntal  disonlei's  into  allojisyehoscs.  somato- 
psyi'li*>s<'S,  and  autoji^yehosivs^  and  the  sume  faiacijile  is  apjilietl  to  the  acute  mental 
disorders  in  which,  Ijesides  the  derangement  in  the  contents,  there  is  a  decided 
though  variiihle  affection  of  the  form  and  trtTid  of  uw-ntal  activity,  the  stream  of 
thought.  ^ 

Coneeming  the  nature  of  the  dmam-iimctss^  Wendeke  is  unitarian.  Since, 
apart  from  genend  paralysis,  mental  disorders  are  either  altogether  lunctional 
(without  an  anatomical  lesion)  c>r  sinijily  dej lending  on  a  ijrimary  degenenitive 
process  of  nen^e-fiiiers  anil  nenrc-eells,  we  have  eveiy  reas4in  to  assume  that  there  is 
really  only  one  nnatondcal  pim'ese,  and  all  classification  will  therefore  depend  on 
etiology  und  ioraliz;ition  alone. 

H< >w  diM's  Wernicke  analyze  his  case8  ?  ,  . 

All  our  fncts  of  mental  distirders  art^*  primarily  derived  from  the  oh^imtion  of 
motor  react  ions,  since  we  cannot  sw  into  the  mind  directly*  AVe  call  them  all  disor- 
d^^rs  of  identiticntion  (deviations  from  doing  or  thinking  or  feehifg  the  light  or 
adcouate  thing  in  pnst ■nee  of  a  special  fact  to  l*c  identified),  and  we  may  distin- 
guisli  disorders  chiefl\"  in  the  gensory  sphere  (sen so rj'  identification ),  or  dis*.iriJcr» 
chirfly  in  the  intnip.«ychie  snhere  (intrapsychi:'  iilentificatinn,  the  thinking),  or, 
finally;  flisarders  mostly  involving  the  raot<*r  mechanisms,  disorders  of  **psyeho- 
mot*>r  ideiitificatiiai/'  Witfiin  each  of  thesi^  tloce  fields  we  mav  expect  to  class  :dl 
deran cements,  either  as  afuartion  or  jiarafnnction,  or  liyperfunction  (sinis«>ry,  intra- 
psychit*,    or   psychomotiir).     Yet   there   are   a    certain   numl>er  of  eases  t>f  acute 

*  Both  \Vernickp*s  irU-n  of  ooncc*pt*<  and  ttir  division  of  «>nw'ious  phenonn^na  into 
rrmlpnt  aii<l  rnriii  apppur  m  ini-  more  loiiicxil  tlinn  huilogkyil.  The  divisitm  of  t-oneepta^ 
a(H*<»r(ling  to  Wi-i nick*,  shoidd  pjint  to  ctMtuiu  IfM/alizations  wliicli  are,  however,  quite 
hvyMUtii'tiea!  antt  by  no  nitiirvs  orgcntly  (itnnamli'd  1>y  thv  clirde,  wliieli  kpcj»s  uivay 
friMii  till*  siiptilation  of  concept -eenters.  Werniekp^s  loealizatimi  (oiiti^idt -wtuld,  bf»dy, 
tmrl  pers^^mality }  refers  to  topics  of  lhfoi*:ht  nm}  by  no  nirans  to  Iwjilization  in  the 
bniin,  Tlic  division  of  mental  aettvtty  into  fonri  and  content,  to>o,  has  alw  its  dmw- 
k«R'k.  We  can,  even  in  chronic  psTiclins*"!,  s<f'  that  dis<»nlr*rs  of  form  niiglit  he  made 
ntroontiiblp  fnr  disordprs  of  fcinlnilH.  Tlip  ilixtinetioii  of  lyj>es  of  form,  t.  *.,  of  types 
of  the  stream  of  tlionght,  is  extpnsively  used  by  Kraepelin,  praetk^ally  with  disregard 
for  the  contents. 
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insatiity  in  which  the  disorder  of  the  psychomotor  reactions  is  so  great  that  an 
analysis  of  tlie  jjsychic  content  is  really  not  possible,  and  we  must  be  satisfied  with 
the  distinction  into  akinetic,  hyperkinetic,  or  parakinetic  motiltty-psychoses^  until, 
after  the  disuppeanmce  of  the  deepest  perturbation,  a  distinction  into  autopsychic, 
allopsychic,  and  somatopsychic  origin  becomes  possible. 

The  fundamental  assumption  of  such  a  classification  of  symptoms  is  that  all 
mental  disorders  lead  to  **  disorientation."  a  disorder  of  ** secondary  identification  *' 
t.  c,  of  the  function  of  feeling,  thinking,  or  doing  something  or  other  in  an 
adequate  way.  Wernicke  used  the  word  in  its  broadest  wav,  and  was  misunderstood 
by  a  revi(?wer  in  the  **  American  Journal  of  Insanity,*  April,  1901  (who  also 
mistakes  Wernicke's  acute  hallucinosis  for  a  delirium  tremens,  but  otherwise  does 
him  full  justice).  Wernicke  implies  that  all  mental  disorder  shows  in  some 
inadefjuaof,  or  loss  of  proper  beniings,  and  this  *'  disorientation  "  leads  to  a  charac- 
teristic affect,  perplexity  (easily  a)niuse<i  with  melancholia,  as  often  by  those 
who  s{)eak  of  "initial  melancholia").  He  therefore  tries  to  establish  in  acute 
psychoses  the  extent  of  autojKsychic,  somatopsychic,  allopsychic,  or  difiiisely  motor 
disorientiition  or  lack  of  identincation,  and  the  extent  of  the  accompanying  affect  of 
perplexity. 

In  explanation  we  may  give  the  following  hints.  Wernicke  distinguishes  primary 
and  secondary  identification.  The  identification  of  the  sound  of  a  word  as  a  sound 
is  the  j)rimary,  the  grasp  on  the  meaning  is  the  mental  appreciation  or  secondary 
identinciition  ;  primary  identification  is  simple  sensation ;  secondary  identification 
comprehends  all  the  functions  implied  in  mental  grasp  and  elaboration.  On  the  basis 
of  his  scheme  of  aphiisia,  he  makes  an  anatomical  nypothesis  for  the  events  in  speech, 
in  the  form  of  a  chain  of  nervous  mechanisms,  starting  from  the  sensoiy  prqiection 
field  S  (first  tenii)oral  gyrus)  and  ending  in  the  motor  projection  field  m  (Sroca*8 
convolution).  The  recognition  of  a  wor<i-.sound  as  something  known  is  a  simple 
assimilation  or  primary  identification.  For  the  understanding,  the  mechanism  of 
the  conce{)t  must  l)e  roused,  and  this  spreading  is  represented  by  s  C,  the  *  *  psy- 
chosens<3ry  path."  For  the  purpose  of  adjustment  of  equilibrium  in  its  relation  to 
the  rest  of  the  person  the  concept  C  co-operates  with  a  mechanism  of  reaction  rep- 
resented by  the  conoept  of  aim  or  purpose  P  ;  and  this,  again,  co-operates  with  a 
mechanism  of  enunciation  m  in  the  Broca  convolution.  The  mechanism  involved 
to  lead  from  a  simple  concept  to  the  concept  of  purpose  C  P  is  the  intrapi^rchic 
complex,  and  the  connection  of  the  final  concept  P  and  the  mechanism  of  enuncia- 
tion is  the  psychomotor  part  of  the  secondary  identification  or  association.  Each  of 
these  components  can  show  a  minus  or  plus  or  perversion  of  activity,  so  that 
Wernicke  distinguishes  : 

Psychosensory  Spiikrk  :  Intrapsychic  Sphbbb  :  Psychomotor  Sphere  : 

Anesthesia,                              Afunction,  Akinesis, 

Hyperesthesia,                         Hyperfunction,  Hyperkinesis, 

Paresthesia.                             Parafunction.  Parakinesis. 

This  correlation  of  all  psychic  function  with  the  function  of  speech  is  similar  to 
what  Stark  arrived  at  (1838),  who  recognizes  anoesis,  hypernoesis  and  parano^sis, 
and  abulia,  hyperbulia,  and  parabulia,  but  it  has  the  advantage  of  getting  alone 
without  t]m  hazy  concepts  of  feeling,  intellect,  and  will,  by  remaining  on  a  broad 
biological  though  also  hvj)othetical  ground. 

Looking  back  over  this  rather  complicated  nomenclature,  one  can  hardly  suppress 
the  query  whether  the  facts  of  observation  might  not  lead  to  a  classification  of  the 
data  for  niore  natural  and  less  S(;hemati(j  n^isons  and  with  rt»sult8  which  would  be 
more  easily  luanipulaUid  and  which  would  pre^sent  themselves  more  directly. 

Wernicke  illustrates  his  method  of  analysis  of  castjs.  He  first  seeks  to  determine 
the  sphere  of  concepts  in  which  the  patient  is  disoriented  (or  we  might  say  inade- 
quate), or  at  least  threatent|d  with  disorientation.^  Then  follows  an  analysis  of  the 
symptoms  in  accordance  with  the  scOieme  of  disorders  of  identification.  Finally, 
etiology  arxl  course  are  «)nsi<lered.  Thus  delirium  tremens  is  a  psychosis  with  dis- 
orientation in  reference;  to  the  outside  world,  an  alloi)sychosis  composed  of:  hallu- 
cinations of  the  various  sensoij  domains,  especially  tne  optic  and  tactile  (psychosen- 
sory hyperesthesia) ;  illusions  (psychosensory  paresthesia);  disorientation  as  to  the 
localitv  (psy(^h()S(»nsory  anesthesia);  unrest  and  delirium  of  occupation  (psychosensoi^y 
hyperkinesis);  at  times  anxiety  (psychosensory  paresthesia).  Taking  it  all  in  aJl,  it 
is  a  complex  of  disorders  of  psychosensory  identification,  without  independent  dis- 
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order  of  intnijij^ydiic  or  motor  identifieatioD  (the  patient  think!;  and  act8  corret'tly 
ID  respoiJi^r  U\  \m  ^'ustiiy  suiti');  There  is,  more^^ver,  \n  iidditinn  to  the  purely 
psyehic  gyiiipt*>iijs  and  t*eluiiging  in  the  field  of  ur^anic  disorder?^,  ati  aflVvtuui  td'  the 
sensomim,  whieh  eonsii^tjei  m  dulneHH  ( Br'ttfrntmenheit)  to  an  i^xteiit  that  varices  at 
differetit  itj">iiieTits  ;viid  is  itjflaeiii'ed  by  rxttTuid  interests  (the  patit-ut  resptJiidB 
promp^tly  wheu  started  tnit  id"  lii^i  dremu  ^tati  ).  Furtlieriinire,  tUvrc  nn-  t<ynjptnius 
iryui  the  jirnjiX'tiuii  t^y^tems  :  Tremor,  £?jR'eeh  diHirder,  deviatitJii  of  the  tiniirne, 
pareiiis  of  the  lacial,  cte.  In  mania  and  affertive  melant'huha  (hh  A\'ertjieke 
aeseril'X'b  them)^  orientation  MifFei-s  ehiefly  its  tu  the  meaning  and  rehition  of  the 
patient's  own  personality  (exalt4ition  or  ideas  of  siijalliic?HS,  t^in,  ete.),  and  all  the 
Bymptoms  are  refenihle  to  intnlp^yl■hie  hypertuiietiou  in  mariiu,  and  intnipsyrhic 
afxmetion  in  affttrtive  luolanrholiu,  (Weruieke  inilndeii  in  manui  i^imply  the  eomj'lex 
iisuaiiy  ealled  hypomaniii ;  and  undtT  the  term  affoetive  melaneholia,  vmiv^  td'j^imjile 
deprt>ssitin  with  feelings  of  intffieieney,  ntiirdation,  ete,)  This  plan  idlows 
Weruieke  to  ifive  a  definite  b3'niptomittie  analyeiis  in  aUmt  50  per  eent.  itY  the  jiente 
pnyeha^H'tj,  whereas  the  other  h;df  pennit*  at  lea^t  a  im ►visional  analysis.  Even  to 
the  most  exfJt'rient'ed  aheni^t  new  e(*nd>in:it»ons  are  honnd  to  oeeiir;  hut  in  ev«.'ry 
cnjH'  the  system  ^ives  omwjrtnnity  lor  pruvisional  auidysij<  and  lor  eombi nation  of 
typieid  traiLs  %vliieh  makes  it  eiL^y  for  any  oWrver  tu  reeognize  itlentieal  east*«  or 
ditJtingnish  divt^rso  one.s. 

Werni(  kt'  enumerates  the  following  ei^tiihlished  types  :  (!)  Delirinm  tremens, 
jLHdynenritiL'  p>yehosi'S,  and  preshyophrenia  are  idlo|>syehaH-s  with  allopf^yehir  dis- 
urientatiorK  The  aente  liullueinosi>  primarily  ^hows  menly  allopsyehie  perplexity, 
and  true  allopsychic  disorientation  only  in  the  ehaiiieteri^tie  panmojc  pha^e.  It  in 
the  tjjK*  of  an  arute  ijallneimUory  alk>j>svchosis,  as  tlie  clironie  hallucinosis  is  the 
tyjic  of  a  ehronic  one,  (2)  Afleetive  melanelioha  and  pnre  mania  and  the  o>rre- 
i^pondin^  circular  psy<hoi;e.v  are  instances  of  autopsychosi's ;  aWi  jtaralytie  megalo- 
mania and  priuiary  paranoia  ;  and  the  ciists  with  dominant  ideas  (a^,  lor  tnstanw, 
the  quernJant^)  form  a  ^roup  of  eireunjscrihed  autopsychoscs.  (3)  Anion^  tlie  soma- 
topsychoses we  find  the  casci^  of  |iurely  intestinal  or  tun  re  genenilizcd  acute  or 
chronic  pure  hyjiochondriaeal  psyrhoscH  (pure  inasnmch  as  tlicallopsyi'hie  orientation 
is  prescr^a'd,  wljcreas  liypochoiidriaeal  pensccuti^ry  i>aranoia,  an  indc[icndeTit  tortu 
of  a  chronic  ascending  psychosis,  spreads  into  the  allopsychic  field  and  js  to  he  classi- 
fied ^  allc»s<miato psychosis).  (4)  The  especially  fretpicnt  cases  of  anxiety- psychoids, 
who«5e  di^ndtniut  j*ymjitom  rctei>  thcni  u*  the  somaf<)psychost\sand  makes  them  mt»st 
closely  related  to  the  hypocli<PTidriacal  psychc^ses,  show  nevertheless  autopsychie  and 
aUopByehic  |»erplcxity,  and,  on  the  autopsychie  field,  also  ilisorieTitation,  so  that  they 
may  also  Im»  elassi^l  with  the  C4>mhined  psychoses.  (5)  Finally,  Wenii<'kr  mentions 
the  sti-eiilled  penr>die  mania  as  a  hyperkinetic*  motility  psychosis  (nf  usually  men- 
strual oriLdn),  and  the  more  or  less  pure  cai«es  of  akinetic  and  pamkinetie  motility- 
psyehoiii\«. 

In  a  number  of  other  frequently  oocurring  conditions,  a^,  for  instance,  in  what 
Wernicke  calls  depressive  melancliolia,  onr  knowledge  is  not  suflteiently  definite  to 
recognize  them  as  discnise-tyt>es  ;  hut  the  system  makes  it  easy  to  classify  them  (with 
the  auto  psychoses).  Uoncenung  siich  ixneertain  types  we  still  Btaiid  on  tlie  old 
ground  of  ^\H*rhitmilfomiat^^^  L  f.^  syu*ptf>tJi-itnijp!exeH. 

The  idea  that  the  character  cd'  sytnpt'inis  changes  frequently  in  the  same  patient 
is  an  old  tnnhtion.  According  to  \Vi  rnieke,  tld.^  is  not  true  of  the  tyjK^s  njentit)ned 
ahi>ve,  and  when  it  dt>es  occur  (as  sinnetirncs  (*n  a  hehephreiuc  hasis,  and  especially  in 
genenil  paralysis),  the  case  18  best  elassnl  as  a  cn impound  j^sychosis.  There  is  cer- 
taitdy  far  IcSvS  rt^Lndaritv  in  the  siTpicnec  than  wa.*<  f  >rmer!v  held.  *  Tlie  dix'trine  of 
an  initial  melmaholia  lias  its  origin  in  a  eonfnsiori  of  nicfancholia  with  the  paitiftil 
afF*vt  of  perpk^xity  which  accompanies  almost  all  the  acute  psychoses  at  their  onset 
and  even  later. 

Tliis  free  translation  of  Wernicke's  article  gives  us  a  gocMl  introduction  to  his 
hot  ik ,  ' '  O  ru  nd  ri ss  d  cr  Psych  ia  tri  e.  *  * 

Tlu'  first  puit  of  this  (.consists  of  a  psych o-fdiysiolofiricjd  introduction  and  elucidates 
in  great  detail  the  above  scheme  of  psychologieid  analysis.  Mental  diseases  arc  dif- 
fusi*  disonlcFS  *d*  the  organ  id'  as^^^i^-iation,  and  can  he  di-alt  with  on  the  basis  of  the 
scheme  of  at:>hasiiL  The  adaptation  of  this  scheme  to  psychology  generally  rer|uirc6 
the  rcctjgnitiou  of  a  distincti<aii  hi*twccn  primary  and  sew^ndary  identification  (see 

*  Aa  in  Kahltmum'a  veaania  typicA  and  hia  definition  of  catnt-onia.  in  which  Neu- 
mann's cycle  of  melancholia,  mania,  con fuRf on  dementia,  plays  such  an  unwarranted  r61e. 
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above),  the  dissolution  of  the  '* center  of  ideation"  into  oonoepta  of  various  locali- 
zation, and  it  operates  with  originating  concepts  (C)  and  final  concepts  (P — final  pur- 
pose), as  the  beginning  and  end  of  the  intrapsychic  chain  of  activity,  which,  of  course, 
consists  of  many  similar  links  (see  above  classification  of  the  scheme).  All  peroeptioD 
and  all  action  are  finally  presented  on  this  same  scheme.  S  is  merelpr  tne  speech 
part  of  the  receptive  cortical  field,  and  m  the  speech- portion  of  the  emissive  cortical 
area.  The  trans-cortical  connections  between  the  sensonr  and  the  motor  cortex 
make  all  secondary  identification  possible.  Primarv  identification  (simple  sensation) 
without  secondary  identification  (perception  and  elaboration)  would  remain  lost  and 
not  underst(H)d  in  the  optic  field  as  well  as  in  the  sensory  speech-field.  The  third 
lecture  deals  with  the  memories,  the  fourth  with  their  association  (picture  of 
the  outside  world,  number  of  concepts,  needs  of  causative  ejn)lanations),  the  fifth 
with  the  body  and  its  specific  sensations,  the  sixth  with  reflex  and  spontaneous 
motion,  and  its  de[)endence  on  sensations,  the  seventh  with  the  consciousness  of  per- 
sonality, and  the  eighth  with  the  distinction  of  content  and  activity  of  conscious- 
ness, degrees  of  consciousness  and  attention  and  will,  ''  Merhfahigkeit'^  (grasp), 
affects,  and  the  equilibrium  of  ideas. 

I  do  not  feel  inclined  to  enter  into  detail  upon  Wernicke's  general  deductions,  of 
which  I  gave  an  abstract  in  the  ''  Psychological  Review"  (1895).  The  effort  at  a 
morphological  presentation  of  mental  functions  (memory,  association,  etc)  suffers 
from  the  siime  dniwbncks  as  all  correlation  of  results  oi  the  working  of  a  machine 
would,  if  we  sini[)ly  tried  to  correlate  parts  of  the  result  with  parti*  ot  the  machine. 
Surely  the  nendulum  of  a  clock  plays  an  important  part,  but  we  can  not  identify  it 
as  such  witn  thci  sound  ;  but  only  its  working  with  tne  occurrence  of  the  sound. 

The  eighth  lecture  shows  plainly  that  the  morphological  pi*emises  as  such,  after 
all,  are  unessential,  since  we  do  not  and  can  not  use  them  actually  in  the  observations 
of  the  patients.  As  soon  as  Wernic^ke  speaks  of  his  observations  of  patients,  the 
more  practical  issues  take  the  lead,  and  there  remain  but  a  few  assumptions  which 
Wernicke  attiujhes  to  his  psycho-physical  considerations,  without,  however  convinc- 
ing one  of  such  a  deep  jastification  as  he  gives  the  morphological  side  of  his 
hypotheses. 

When  we  attempt  to  review  the  facts  for  psychic  correlation  or  localization,  we 
do  not  get  far  beyond  what  Wernicke  calls  primary  identification.  That  permanent 
hemianopsia  and  cortical  blindness  are  possible,  and  referable  to  destruction  of  the 
optic  radiation  and  its  cortical  field  of  projection,  is  demonstrated.  Concerning  sub- 
divisions of  the  visual  field  and  any  special  relation  of  special  localities  to  specific 
qualitjitive  optic  sensations  (form  and  color  and  perception  and  memory),  we  know 
nothing  conclusive.  We  know  of  cases  in  which  vision  seems  possible  with  a  visual 
acuity  of  uf)  to  }  without  a  real  appreciation  of  what  is  seen.  In  aphasia  we  find 
numbers  and  music  reacting  in  a  special  way,  and  perhaps  they  must  oe  referred  to 
special  localities  ;  but  why  the  recovery  of  words  and  diction  follows  practically  the 
same  laws  as  that  of  simple  amnesia  without  organic  biusis  is  not  explained  on  the 
basis  of  tlie  ordinary  view  of  memory -cx^lls  and  tne  like.  It  is  true  that  under  the 
title  of  mind-blindness  Charcot  ami  Wilbrand  have  described  peculiar  permanent 
distinctions  of  modes  of  mentid  reactions.  Charcot's  case  of  loss  of  **  visual  images  " 
(a  merchant  who  had  suddenly  lost  his  visual  memory  and  the  ability  to  think  in 
French)  hiw  certainly  lost  a  rather  circums(^ril)ed  type  of  psychic  reactions;  but  from 
this  to  a  tlu^ory  of  l(H*alization  of  these  functions,  there  is  a  long  distance.  One 
might  W(^ll  exped  a  subjective  reaction  where  words  are  forgotten  different  from 
when  they  sire  8Upj)os(id  to  be  **destn)yed,"  but  even  this  difference  is  yet  to  be 
established,  if  it  exist  at  all. 

Wernick(;'s  primary  effort  is  to  establish  a  tenable  no n -traditional  symptomatol- 
ogy, and  in  this  I  see  his  greatness.  His  ideal  would  b(»  attained  lieyond  doubt 
were  it  possible  to  demonstrate  that  the  symptoms  depend  upon  known  properties 
of  the  organ  and  their  derangement  by  disease.  This  is,  however,  really  truitful  of 
results  only  when  we  deal  with  accepted  knowledge  or  acce[)ted  hypotheses.  These 
of  Weriiickij  are  purely  tentative,  and  probably  more  complicated  than  is  advisable 
or  necessary. 

W(*rnieke  bases  his  clinical  discussions  on  a  material  of  5000  oases  observed  by 
him  and  his  assistants  during  fifteen  years.  From  this  rich  material  he  selects  cer- 
tain cases  which  appear  most  simple  and  lucid  and  open  to  thorough  analysis.  Only 
about  50  per  cent,  of  the  acute  psy(^hose.s  are  covered  ;  the  other  60  per  cent,  appear 
as  yet  too  complicated  for  a  t<'xt-l)ook,  and  there  are  continually  cases  added  wnich 
must  be  classed  as  new  types. 
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The  feature  that  attracts  uic  in  Wernicke  is  the  faithful  adht^reiRi*  U)  actual  ol>- 

tttions  of  L*jiMs*.  There  are  im  i*<»ui|j<jisit4?  i»ietun\s  uf  entire  |d:nm|***  (in  wlijeli  it  is 
I  easy  k»  juggle  the  syiu|>t<>m.'*  :*  little  for  the  sake  tjf  creating  a  cleur  pieture),  hut 
always  clcfiDite  cai<e'reL'<ji\it^  on  whieli  he  builili^  liii*  diijciissiuiifi  and  Lxiiielusiivijs. 
There  is  ntJ  ready-made  iimt  to  tit  all  ea>*e.s  eovereil  hy  a  tnidititjiiul  tiuiue,  hut  a 
gtatement*d*the  material  and  jL'enerai  featun*;*  in  a  tewnii*esand  directions  as  to  how 
to  fiiiil  and  u.se  these  hi  others.  ThtTe  Is  uu  hidittliBy:  imlividual  tnntt*  in  8iii"h 
deiferiptions,  hut  there  ii+  an  avowed  plan,  and  unich  to  hel|>  to  diitiuguish  tlie  inn- 
daineiitally  impurtant  trait^s  fninj  the  merely  intlividual  ones. 

Wernicke  start^n— very  wiM.%,  it  ^eem^  tu  me,  tlmugh  xny  reasons  are  derived 
fn^iu  a  purely  practieal  stand ^H>int— with  the  eaMS  wIiom*  meiit;d  activity  rv^iubles 
in  ltd  course  and  lonu  that  ot  a  heultliy  individual.  In  Iiis  lan,iruage,  these  are  anses 
with  chim^'es  of  the  eontt  ntvS  of  <'t>nseiousnes8  notwithstandintr  nerniul  or  nearly 
normal  cmirhe  of  mental  activity.  His  first  type  is  ret^jvery  without  insijcht — '*  re- 
fiidurd  imt<k[>syehie  hdsifieation  of  uiemory  " — a  ehiss  which  ou^'lit  to  lie  reopen ized 
by  the  public  and  hy  ctniits  jis  not  tnimpletely  rtvovcre<l  ;  thi-  sHi>nd  r>ne  is  that  of 
relative  rwover>%  aW  withimt  insijLdil.  hut  with  additi<*na!  delusions  uf  explanation, 
of  persecution,  and  j:»erhaps  ctjiisecutlve  ideas  of  exalted  im|Mirt;n>ec,  In  this  ^ronp 
he  shfiWH  eases  of  residual  falsifitiilioii  uf  eonseiriusnesii  either  in  all  the  three  fields 
of  consciousness  (a  total  l)^ycho^:is,  auto-,  allu-,  and  somatojisyehic),  or  .dimply  allo- 
psyehie,  or  somato  psych  it! — all  mer<dy  wises  uf  incomplete  re<"(tvery,  **old"  or 
'\-h runic  *'  easfs.  TheM>  residual  de ran ;^eu rents  are  to  W  distin^rnished  frum  the 
mental  disordei-s  oi'  chronic  evolutinn,  the  ehmnie  psychoses  projier.  Ih/vhosix 
with  him  mc;ins  a  disease-prnM-css  in  activity;  as  S4M>n  as  it  eumes  to  a  standstill 
without  rt^iovery,  the  cuiie  enters  the  class  td"  mere  chronic  dtrauf/nnent. 

In  this  connection  Weniieke  f i en ionst rates  the  imnortan<'e  t>f  esplamitory  delu- 
eions  (aulo-,  alio-,  and  soiuat<^ psychic)  which  arise  un  a  oasis  uf  iiutochthon<>us  ideiij^, 
or  of  motor  sym|jtums,  or  even  on  a  liasi^  rdpeivcptions  *if  fniK'tions  which,  as  such, 
are  perlWtly  normal,  such  as  the  pulse  or  heart-Wat.  He  als<j  deals  with  hallucina- 
tions»  ideas  of  refcrenc!e^  the  retrospective  explanations  and  falsifieations  of  memory, 
and  tlomjnant  ideas,  ^ 

Theoret  leal ly  I le  pc>&tii  1  ates  tli  e  oit  u  rre  n  ce  of  ' '  nrpi  n  ctto  « , ' '  t  h  e  1 1  m  nd  i  n  term  pt  i  on 
of  sets  of  ass4K'iati<*ns,  as  an  esjilanatiun  id"  the  lack  of  correction  of  delusions.  The 
continuance  of  activity  of  the  rcnniiiiin^  functions,  withrmt  rcaliz:ition  and  correct ic»n 
of  the  interruption,  leads  to  all  the  siromlari"  symptoms.  Falsification  *A'  inenjory, 
and  even  hallucinations,  are  expkincd  in  this  way.  Owing  to  the  hx-al  interruption 
or  sej unction,  no  ei>rr*H:*tion  takes  place. 

For  an  analvsis  nf  this  kind,  paranoic  conditions  and  the  residual  disorders 
followimr  mental  disease  ofl'er  undonhtedly  tlu'  bt^st  material-  It  does  H'cm  as  if 
there  were  a  block  in  the  way  r4'  the  fonncriy  ctHTecl  reasonin^f,  and  it  is  striking 
that  in  many  i>alients  tlie  lai>se  is  largclv  in  the  direction  of  one  ot*  the  three  !i<'hl.s 
distiniruished  by  Wernicke,  the  aiit<j-,  alio-,  or  st>m  atopy  chic  domains.  But  neither 
in  actual  correlation  with  happenin^rs  in  the  brain,  nor  in  th«  question  of  i<M'idi!EEttion, 
dfn's  Weruicke  furnish  evidenc*'  pointiuLr  to  any  actual  gain  in  knuwledge  «d"  laet 
oonceniiniT  the  bniin  as  suidi.  The  untochthonous  ideas  are  ac1•e|^te<^  as  iM*"tei>rs, 
and  the  block-theory  may  sjitisfy  many  a  student  sufficiently  to  relieve  Iiim  (jHTbaps 
to  tbt^  disadvarttaL'c  of  the  piitient)  of  the  duty  of  findiuif  t>ut  how  the  stninc^e 
thrm.Ldits  iMUie  into  existence,  whether  through  some  psychic  trtiuuia  (as  undoubt- 
edlv  in  many  tptendants)  or  thmutdi  some  nthcr  p.-^ycbic  process  ivoitli  investiiratinij 
witlfi  all  the  means  at  our  Cinnmand.  The  theory  also  winks  at  sonu  favorite 
IfKraliKatioiis  of  hallueinatitins.  So  lon^^  however,  as  Wernicke  remains  witlnm  the 
Iwiunils  of  psycliieal  analysis  <m  the  basis  of  '*  personality,"  and  spenks  abstniitly  of 
dissH^lutiiui  or  s*^;iuneti<m  of  pcrsimality  thniULdi  imtalion  ftr  final  interrut^tioti 
at  certain  i«nn{s  uf  his  hypothetical  ftath  (si-nsory  memor)*  tielfl— initiail  eoii(*ept — 
final  coneept — mot^>r  ineniory  field)  we  can  only  admire  his  genius  and  excellent 
metaphors-      Imperative   cfvnceiJta    he  describes  as  an   irritation   with    preserve<l 

^  Tbe!5e  t^rms  reinir  so  often,  are  m  nseful,  and  likely  to  become  lostln^'^  in  our 
psj-ehiiilric  pbras«'olo]ii:y,  tbat  a  l>rief  dcflnitioin  is  cxeoaable.  Aufitrhthimuntit  ifhtt  sijtrni- 
fies  what  the  patient  ni^ually  calls  **  a  thought  eoniinj;  in  ^mw  unaecountiililc  way,'* 
stmnpe,  but  n<»t  referrtNl  to  tin  actual  ha! Inei nation.  Ao  iflra  nf  reference  is  one  wliere 
it  is  snpt»<isecl  that  what,  others  rlu  or  say  refers  to  one*s  self,  that  trivini  events  or 
aetions  mean  som*4hin^  in  relation  to  one's  self,  etc.  A  domiufttif  idftt  or  unreasonable 
idea  is  an  idea  which  luis  oht«inecl  to  undue  iioportance,  usually  tlironjrh  its  emotional 
tone,  and  is  exa|j;gerated,  as,  fur  exaniphv.  the  itleas  of  the  crank  or  ipierulant. 
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coDtinuity ;  autochthonous  ideas  as  an  irritation  with  partially  dissolved  continuity  ; 
hallucinations  as  an  irritation  with  a  blockade ;  and  finally  he  tells  us  of  simple 
sejuuction  without  irritation — the  mere  residual  uncorrected  state.  The  inter- 
changeability  of  autochthonous  ideas  and  of  hallucinations,  and  the  possibility  of 
persistence  of  hallucinations  beyond  the  florid  active  period  of  the  disease,  is 
**  explained"  by  sejuuction. 

The  acute  psychoses  yield  to  a  great  extent  to  the  same  principles  of  analysis. 
Wernicke  sees  the  acutencss  in  tne  rapidity  of  evolution ;  acute  psychoses  are 
changes  of  the  contents  of  consciousness  wnich  we  see  develop  within  a  definite  time. 
Such  changes  are  usually  marked  by,  and  frequently  obscured  bv,  deep  emotions 
and  affects.  The  rapidity  of  the  change  stamps  the  attacks  in  anotner  way.  While 
in  the  chronic  paranoic  condition  the  lasting  or  fixed  perversions  of  the  contents  of 
consciousness  are  uppermost,  the  morbid  changes  of  activity  of  consciousness 
characterize  the  acute  psychoses. 

Wtirnicke  offers  no  complete  * '  general  symptomatology.  * '  True  to  his  principle, 
Wernicke  presents  his  analysis  in  connection  with  the  record  of  an  actual  recovered 
case,  a  very  well-educated  person  who  remembers  and  analvzes  his  symptoms 
excellently.  We  again  meet  with  sejuuction  and  delusions  and  hallucinations  and 
autochthonous  ideas.  Their  coherence  and  durability  depend  on  a  certain  degree  of 
connection,  and  on  the  possibility  and  extent  of  the  mental  funds.  Wernicke  shows 
us  new  sources  of  delusions :  some  that  result  from  conclusions  of  analogy,  some 
from  inattention,  and  some  that  originate  from  morbid  new-formation  of  associa- 
tions. He  discusses  simple  and  compound  hallucinations  and  the  various  theories 
of  hallucination.  For  Wernicke  a  hallucination  is  due  to  the  wiping  out  of  the 
difference  between  a  memory- picture  and  the  picture  of  actual  perception,  which 
depends  on  perception-cells,  the  bearers  of  the  organic  feeling  which  belong  to  each 
actual  sensation,  and  constitute  the  **  somatic  consciousness."  Their  activity  gives 
the  picture  its  reality,  forces  it  into  the  center  of  attention  (as  is  the  case  with  all 
the  derivatives  of  sonaatic  consciousness).  The  point  of  attack  of  the  irritation 
must  be  those  localities  which  corresjmnd  to  the  memory-images  and  the  effect 
spreads  over  entire  *'  Merksysteme,"  or  concatenations  of  (neuro-)  psychic  elements, 
and  of  the  perce|)tion  cells.  Abnormal  conditions  of  the  latter  may  show  in 
hallucinations.  Thus,  Pick  observed  a  patient  who  formerly  had  had  s(»nsory 
aphasia,  with  auditory  hallucinations  of  a  distinctly  paranhasic  character  ;  and 
another  patient  with  a  hemiopic  defect  of  homonymous  quadrants  saw  a  defect  of 
the  corresponding  sector  in  the  hallucination  of  a  fjice.  The  irritation  in  one 
hemisphere  is  pnloably  sufficient ;  visions  appear  flat ;  voices  seem  much  more  real 
because  the  auditory  center  is  one-sided,  in  the  left  temporal  lobe.  Certain  forms 
of  compulsory  talk  are  probably  a  dire(!t  symptom  of  lesion  of  the  left  temporal  lobe. 
But  the  irritatioii  is,  as  a  rule,  of  the  nature  of  irradiation  fn)m  processes  of 
s(^junction  otherwise  localized  ;  for  the  same  types  of  disea.se  may  occur  with  or 
without  phonciua  (=  auditory  hallucination  in  words),  and  in  one  and  the  same  cjise 
the  (Mnitents  may  be  expressed  as  a  voict^  or  come  merely  Jis  a  thought.  The  s|)ecial 
localization  of  '*  memories"  seems  fairly  well  proved  to  Wernicke,  and  ab*o  the 
possibility  of  thought  by  means  other  than  the  left  temporal  lobe.  The  distinction 
between  phonema  and  aut<)chthonous  idea  (which  usually  comes  in  definite  words, 
and  therefore  niight  be  a  symptom  of  irritation  of  the  left  temporal  lobe)  is  referred 
to  a  hypothtitieally  different  localization  of  the  stijunction. 

The  priiuary  identification  may  also  be  affected  in  insjmity  (Wernicke  includes  in 
the  mechanism  of  primary  identification  the  activity  of  the  jierception-cells  and  the 
act  of  conduction  to  the  memory-cells,  the  secondary  identifie^ition  is  merely  the 
transcortical  conduetion  beyond  the  memory-cells)  :  (1)  In  hypermetamorphoftis^  a 
term  derived  from  Neumann,^  meaning  compulsory  distractibility,  due  to  increased 
irritability  of  the  naturally  dominating  organic  sensation,  i.  e. ,  actual  vision,  actual 
hearing,  etc. ;  this  sensitiveness  may  implicate  more  or  less  either  hearing  or  vision ; 
it  always  leads  to  distraction  and  disconnection  of  the  stream  of  thcmghts  and  it 
is  a  chief  constituent  of  confusion  (see,  however,  Wernicke,  p.  221,  1).  (2)  In 
hyperesthesia  of  the  sense-organs,  chiefly  in  hysterical  patients  and  at  the  onset  or 
during  convalescence.  Only  hypennetamor[)ho8i8  is  of  importance,  and  it  occurs, 
outsicfe  of  agitated  phases  of  general  paralysis,  chiefly  in  severe  forms  of  oonfusea 

*  In  his  excellent  little  "  Leitfaden  der  Physiatrie  "  he  speaks  of  the  drift  and 
stream  of  activity  and  thought  as  metamorphosis  ;  too  rapid  a  drift  he  calls  hyper- 
metamorphosis,  whereas  states  of  absorption  and  inactivity  are  called  ametamorphosis. 
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mmiii  and  in  hyperkinetic  mr>tility-i>sj'clnjse8.  Another  set  of  t4ympt4>m8  not 
stHL-tly  lielun^in^  in  the  group  ol'  Jii?orders  of  sc^i-ondary  itleiiititiruti^in  is  of  the 
same  order  a.s  numerous  jiuiouuitie  iu*>tor  iid  just  mentis,  like  norinal  visunl  fixation^ 
or  rt'iietions  of  deti'ii^e  in  i^m«itioii,  and  in  njeutnl  diseiiHe,  juetation.^,  mi*liv»n^  of  ex- 
pression, iUtitudi'-s  of  anxiety  of  vanuhle  lot^^ilizatioo,  miitor  unretit  or  tyiiiU't^  of 
riiridity  or  ukiuevSii?,  iierliaps  in  analuey  witli  wh^it  mav  come  from  preisvure 
on  internal  organs.  (Weroieke  refers  U*  the  profound  eflecta*  of  pressure  on  the 
kidney,  etc,) 

Wernicke  next  deals  with  the  wncei>t  id'  '' disorientiition.**  The  disorders  of 
ideiitifieution  briiiji]^  alnjut  a  condition  wliich  Wernicke  calls  di.soriLiitation,  tu\d 
awNirding  to  the  s^pherc  of  t'onM*iou.>ne.st«  in  winch  the  provoking'  changes  tuvur  he 
5{H*tdis  uf  jiutopsyciuc.  all<jf>syehic,  s^iuiatopsycliie,  atid  motor  t]is<»ricijlation, 
Whiivver  it  :^'ts  m  nijiidly.  it  throws  the  jjatii-nt  int4>  a  vivid  affect  of  ]»er|)k'xity 
and  puzzle.  Tfiut  the  lialhicinations  atit^uch  du  nut  nieesKtrily  imxlucc  disorientalion 
in  tlie  oniinaiy  si^um.'  of  the  word,  Weniickc  ^h^»WM  in  two  ]iutie!it<,  one  td'  whom  h 
liu  «_"piiej«tie  with  nio^t  vivid  tiallurinations,  hot  j^erlect  riro^nitioii  of  people  and 
phice,  <'U\  Ainontr  the  various  types,  N>Uiiitr»pfsyeliic  perplexity  is  most  ahHiil>inp. 
It  isi  possible  that  the  localized  fctliue  «*!'  anxiety  is  merely  a  type  id"  NimatMpf^ychic 
perplexity.  A  Is*)  the  min  of  jierjjlrxity  are  deHrihed.  Tlie  siinie  eas*.^  [iHs^-ntiHl 
alM>  [jeeuliar  m<>ti<njs  whii  h  Werait  ke  ealls  pseudo-spontioRou.s  uiotious  (analo>foua 
t-o  autoehthorious  ideas),  uniircountiihlL'  Diotious,  felt  as  straii>?e  hv  the  patient,  also 
normidly  ^^nhjeel  to  exfAuKitory  delui^ions.  The  fiaiue  patient  attrilnit<  s  the  initiative 
and  reactive  mntism  merely  iu  a  certain  difficulty  of  s[>eech,  not  Ut  any  orders  uf  the 
Voices,  lie  re  mem  hers,  however,  his  snrorise  r>ver  ecrtain  eiretims<TilM'd  piirakiuetic 
and  akinetic  Mate^,  and  that  ci»neerijin^'  them  he  had  the  iilea  that  (io«J  put  theiu 
on  him.  In  a  i'urther  lectuR',  Werrnrke  pmit^^  Ut  the  donunant  iileas  and  a  sTMH.'ific 
tyj^je  of  siK'cial  R'n^Jtiveness  (eoru pared  tr»  the  sensitiveness  of  a  sleeriin^r  mother  to 
any  uoim^  from  the  child),  piled  partial  intrup^yehie  hypernictEtiu<»rt>hc^sis.  Finally, 
he  ^'ivcH  hi.s  reassons  ff>r  thinktn^u  that  thf  form  of  lw>ih  illusions  and  htillueinationH 
is  usually  the  expression  of  an  affect,  and  that  llo-  lonn  and  cnntent  are  detennined 
hy  the  dominant  idta,  <»r  hy  the  autfi-,  alio-,  or  souKitot>syeliir  i»r  uji>tor  t>erpk'sity. 
After  a  tlmrouirh  analysis  id'  the  rather  eom|>lex  caj^e  which  Kraepelin  would  call  a 
catatooiri  with  remission,  he  l>egins  the  Jei?erip)tion  of  a  »(*rie8  of  types  and  goes  on 
with  their  analysis.^ 

Throujilniiit,  Wernicke  ainn^  at  explanation  of  sym}>t<*ms  based  upon  the  known 
fiuirtitms  id'  the  or^^an.  He  makes  ^^ood  use  of  those  excellent  studies  of  his  fiupilc* 
on  asyuiholia,  etc,,  and  one  feelt*  that,  at  the  wnne  time,  he  is  wide  awake  tn  the 
faet*^  rd"  the  cas(%  and  in  this  respect  at  h'ast  |>erlVvtly  true  to  his  nromix'  h*  i"Ut  the 
idiH-rvatinn  of  the  casr  into  the  liirei;round  and  to  lidapt  the  nietlind  ai'  interiircta' 
ti*»n  ti*  the  needs,  ITis  des<'riptions  are  very  faithful  and  tlie  new  nounnelature 
shown  in  them  l>y  no  njcans  mere  form.  There  is  no  alienist  who  would  rmt  like  to 
throw  r iff  m liny  (►!' the  terms  of  4h's<'rii>tive  <'ant  seen  in  the  ease-nxH^rtls  of  hospitals; 
but  the  ibflienlty  is  hi>w  in  rephice  them.  W^ernieke  has  certainly  pivun  as  a  splen- 
did ami  useful  h(■lf^  in  his  broadening'  out  of  tlie  term  dis4iri  en  tat  ion  (perhaps,  tietter, 
inadeiiiniey  of  attitude  and  reaction)  to  all  loss  of  heurinps  in  any  sense  whatever,  a.s 
the  fimdamerttal  trait  id'  all  insanity.  And  his  next  step,  the  reeoirnition  of 
'■  fierplexity,"  is  ei|ually  im]H^rtant  as  a  tojdc  of  analysis  wfiere  current  noniencla- 
ture  ust^'s  the  teruis  "confusion"  and  *' depression  "  without  any  further  inclinatitm 
to  shi*w  what  the  trouble  eonsisti'd  in.  His  series  of  **  dominant  ideas,"  juipcnitive 
ideas,  autoehthiinnus  ideas,  phonema,  and  *' i>seudo-Hponlaneous  motion  "  is  another 
elearinir  fartnr.  The  division  of  tVie  realm  of  ci»nsciousnes«  into  facts  referring  to 
the  mtient's  per.sijnality,  to  his  bixly,  snnl  to  tlie  outside  world  and  its  living  and 
Tiondivin^'  factors  apjK^ars  perhaps  doeniatie,  luit  is  over  ^nd  over  aL^aiii  .show^n  to  be 
of  fVindamental  impoTt4mce  owing  to  t!ie  totally  different  causal  efficicnry  and  symp- 
tomatie  value  of  the  three  types^which,  by  the  way,  AYernickc  does  not  inean  to 
distintfuish  absolutely,  at  the  expertse  of  justiei*  to  facts,  as  he  h  Q^itt'  willing  to  si'C 
transitions  where  they  oc*?ur.  And  when  we  h>ok  at  su(di  a  cotaJitiitU  as  deliriuui 
tremens,  it  is  really  strikitJir  h<'W  the  Itrjutation  as  a  psychosensory  allopsychosis 
opens  one's  vycs  U*  a  very  distinrtive  feature. 

The  intense'  neurolotrii^al  interests  of  W^Tnickc,  however,  inve  his  analysis  a 
peculiar  trait  which  has  its  disadvautagCvS.  The  emfduisis  on  liM^ilization,  the  pre- 
iKM-upation  by  ^^^ipattal"  EOKdysis.  din^s  not  ijuite  di*  justice  to  a  field  which  is  so 
ennttently  a  stream  nfiH-t-urrcnres.  HnWi'Ver  broad  a  place  the  localiziue  discussions 
occupy,  in  reference  to  the  auto-,  alio-,  Boumtopsytihie  and  motor  disorders,  they 
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furiiis)!  little  nosological  result.  The  localization  of  the  organic  or  oor]M)real  com- 
]>oneut  of  sensations  in  the  cells  nearest  the  marrow,  the  consideration  that  hallu- 
cinations must  involve  memory  fields  and  perception-cells,  may  supply  serviceable 
suggestions  for  our  i>hrascology  as  to  brain-happenings ;  but  as  long  as  the  all- 
important  sej unction  is  somewnere  else  or  anywhere,  the  localizing  factor  in  the 
description  is  largelv  decorative,  and,  as  I  mentioned  before,  is  apt  to  be  deceptive 
and  distracting.  The  sejunction  is  a  formula.  There  are  aWlutely  no  facts  for  its 
analysis  outside  of  what  we  observe  in  the  development  of  the  symptoms,  and  if  we 
wish  to  go  behind  the  symptomatic  sejunction, — i  c,  behind  the  eviuence  of  what  we 
have  in  the  way  of  facts  in  the  form  of  a  stream  of  events, — we  merely  find  an 
improbable  something  in  the  form  of  an  unknown  lesion.  We  shall  recur  to  this 
again.  For  the  time,  we  repeat  our  expression  of  indebtedness  to  Wernicke,  for 
having  shown  us  a  way  to  emancipate  ourselves  from  traditional  haziness,  andf  for 
giving  us  some  points  of  view  which  may  have  some  value  when  our  knowledge  ot 
correlation  of  brain  and  mind  becomes  a  more  useful  and  imperative  problem  than  it 
is  now,  for  want  of  facts. 

The  consequences  of  the  ** spatial"  interests  show  clearly  in  Wernicke's  presen- 
tation of  the  disease  types.  But  he  gives  most  excellent  sketches  of  temporary 
states— just  what  one  needs  and  wants  to  get  at  in  actual  Hfe  in  examining  a  patient. 
His  descriptions,  as  far  as  I  am  aware,  have  no  ecjual  in  the  entire  literature  of 
psychiatry.  Everywhere  we  see  a  presentation  of  the  palpable  obserN-ations,  and 
only  that  which  is  expressed  by  the  patient  and  actually  established  by  the  physician 
is  used  for  the  analysis.  There  Is  no  resorting  to  assumed  anemias  and  hereditary 
predispositions,  or  to  degeneracy,  or  even  to  better  established  ctiolocy,  as  long  as 
the  examination  of  the  svmptomatology  goes  on  ;  nothing  is  suggested  as  expected 
to  exist  *'  in  such  cases,  '  as  would  happen  if  he  started  from  set  tradition  ;  and 
since  he  sticks  to  his  one  case,  he  does  not  tire  and  confuse  one  with  the  statement 
that  this  and  that  symptom  **  may  occur."  In  this  respect  Wernicke  approaches 
the  ideal  exemplified  in  his  colleague  Foerster,  to  whom  he  has  paid  a  most  worthy 
tribute  in  admitting  his  great  indebtedness  to  him.  Wernicke  goes  so  far  as  to  say 
that,  with  his  excellent  method  of  examination  and  discrimination  of  clinical 
symptoms,  Foerster  would  have  established  all  the  forms  of  amaurosis  and  their 
clinical  value  from  a  mere  study  of  the  functiojud  duordfTn,  even  if  the  ophthalmo- 
scope had  never  been  discovered.  And  Wernicke  drew  the  natural  conclusion  that 
in  a  field  where  an  '^encephaloscopo  "  is  not  to  be  hoj)ed  for,  an  accunitc  study  of 
symptomatology  is  all  the  more  needed,  furnishing,  as  it  does,  a  means  of  getting  out 
of  vihiit  he  C'A\a '' die  psychiatnsche  MiJi^re.** 

The  first  ty{)e  Wernicke  describes  is  the  anxiety  psychosis,  a  type  which  is  usually 
called  agitated  melancholia.  This  form  of  depression  resolves  itself  chiefly  into 
anxiety  and  perplexity.  A  perusal  of  his  cases  and  their  analysis  and  comparison 
with  his  "afiective  melancholia"  and  the  conscientious  description  of  a  group  of  in- 
termediate cases  shows  one  at  once  his  whole  attitude,  which  i^  one  not  oetU  on 
classifications,  but  on  understanding  of  the  case.  The  anxiety  psychoses  are  brought 
into  close  relation  with  the  somatopsychoses  and  hyjwchondnacal  disoniers,  forming 
a  group  of  cases  that  asually  appears  in  our  statistics  as  **  melancholia." 

The  next  type  is  acute  hallucinosis,  followed  by  the  sensory  allopsyohoscs  of  which 
delirium  tremens  is  a  prototype  ;  then  comes  the  group  of  autopsychoses  including 
certain  hysterical  states,  certain  forms  of  Wahnsinn^  ana  imperative  concepts.  Next, 
Wernicke  describes  affective  melancholia  and  simple  mania;  then  hyperkinetic 
motility  psychoses ;  then  confused  mania  ;  further,  akinetic  motility  psychoses : 
later  certain  compound  forms  ;  and,  finally,  as  a  group  on  an  etiological  basis,  general 
paralysis.  Finallv  he  reviews  other  etiological  groups,  the  course  and  outcome,  and 
dissimulation  ana  simulation,  and  the  outlook  in  the  direction  of  a  pathological- 
anatomical  understan<ling  of  mental  disease. 

We  now  turn  to  KraepeHn.  The  literary  antecedents  of  his  18%  edition  lie  in 
the  direction  of  the  psychological  ex])eriment  and  of  clinical  psychiatry.  His  chief 
contributions  to  science  are  :  (1)  Studies  of  the  influences  of  alcohol  and  other  sub- 
stances on  mental  activities,  Iwgun  in  Ij<upziir  under  the  influence  of  Wundt.  (2) 
Studies  of  a  cliniciil-etiological  character.^  (.3)  Descriptive  and  analytical  studies  oi 
disorders  of  memory.  *     (4)  The  various  editions  of  his  text-book  (1880-1899). 

The  first  edition  of  the  text-book  was  the  first  extensive  publication.     It  stands 

*  **  Arch.  f.  Psvchiatrie,"  vols,  xi  and  xii. 
»  "Arch.  f.  Psychiatric,"  vols,  xvii  and  xviii. 
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thortiu^hly  uu  Wuiidt'a  itiinuinl<  m  its  geueml  j>iirt,  and  in  the  special  part  ranges 
itiselfiit  unw  with  tlie  wyrk.s  ttiat  famusli  des<.'nj>thjus  yf  fy/j«s  of  evontH  witli  little 
relen^iu't^  tn  iutlividuiil  niM-x  Thi*  rt'latimi  U^  Wuudt  gave  tiie  b«K>k  thf  ^talll(^  ot* 
the  must  up-to-date  attempt  at  p^vt'lr<>ituth<»loi;y,  untl  tt  wa?«  n^Atiumeudi  d  in  uiy 
years  of  tstudy  as  the  be^^t  psveliDlugititlly,  wliilf  Krafft-Ehiiig  wa.^  eymmeiided  iia 
mast  exeiflleiit  elmieidly,  aklioiiirii  to  my  luiud  Schiile  would  |)robahly  have  des^iTved 
the  fir>t  reeymmeudutiuTi  tor  ih^M-Tiptive  aceumey  (it  i.<,  huwfVer,  ratiiur  luore  true 
to  natua^  and  more  eotutdete  tliaii  is  go<j»i  for  the  .•^tmleiit).  My  j>trb*)Dal  n^mii*is- 
oenee  of  the  thini  edition  of  Kraeindiiiiti  that  of  a  sysiematie  and  very  readabk^  work, 
but  nut  of  the  kind  tliat  uoiild  liave  evoked  in  ;iiiy  oue  i?ueh  a  dii>tiJjet  feeling^  ot 
mntnist  with  other  books  and  clinical  leaehiugs,  a:s  the  last  two  edilious  have  pro- 
voked. 

The  !<trikin>r  fe^iiure  of  the  IxmA  Wiis  the  marked  eiiang:e  whieh  ixn-urre*!  trom 
edition  to  eiittion,  and  the  Lnadiiul  lurrowth  of  what  wius  at  first  w  ,sinall  ei»mpend  U*  a 
work  eonsi^ting  ot  two  large  volumes  and  treating  the  subject  from  vt  tot;dly  different 
gtand  point. 

As  tlie  neuroloL'ii'.\l  study  of  the  hraio  and  the  extension  i>f  iieundoirieid  viewa 
into  pMxdiiatry  mark  Wernicke's  work,  so  di»  psyeholoL'ieul  experiment  with  dni^ia 
iiTid  its  metfiod  of  investiLMtion  show,  in  a  way,  all  throuL'h  Kraeprlin':*work.  The 
workioLT  of  the  minds  of  the  two  invest igators)  is  distinetly  ex]ire,sst*d  by  their 
ehief  intere.'^ts  in  researeh.  Tbeir  methtMl  to  psyehialp;  js  tlewri bed  hv  both  m 
essentially  ehaical.  We  have  shown  it  in  (jur  review  of  W^ernit-ke,  and  Kraejieliu 
ekims  l«.*r  his  whole  r*»t^tit  tendeney  the  distinL'tive  term  "elinieol/'  with  much 
justihrMtion  (in  a  sjieeitie  st^nse,  whieh  is  ln^st  ilJHstnited  by  the  simile  of  longitudinal 
sieetions  <d"  the  ease^,  /.  e.,  the  study  of  the  entire  eimt^e  uf  the  diseaisc  is  ex|Mrte<i 
to  rt^'eal  its  true  nature,  rather  than  the  mere  eross-seetioii,  the  temporary  pieture 
of  Just  one  pints*' ore pis^^wle  by  itself).  Wernieke  struts  from  tbr>roug lily  analyzed 
obst^rvatitJUK  of  individual  s|>eeitie  ctases,  Kraepelin  tmm  groujJii  of  eusf,s.  Only  in 
his  "  Leittaden,'*  niiblished  in  IIW),  does  Kmepelin  give  eomplete  rix-onls  of  indi- 
vidual  easels,  and  these  are  mostly  antvlyzetl  from  the  |K>int  <jf  view  of  course  and 
outeome.  There  is  nowhere  a  carefnl  mmdysis  of  t!ie  *'eontenti5  id'  eousctousnesj*, * ' 
in  Werideke's  s<niS4^  *tf  this  phrase,  but  there  is,  on  the  other  haiid^  a  most  tvvnsci- 
entious  analysis  tif  tbe  fbnn  "d'  tbe  sfream  of  menial  events,  ami  of  general 
symptomatology.  He  makes  the  sequaice  of  events  the  main  jxihit,  its  in  an  experi- 
ment 

1^1  is  emphiisis  of  the  stream  of  events  points  to  a  training  obtjuried  through  the 
praetit*  of  ex  peri  men  tuition.  It  supplements  Weriiickt-^s  ix-alizinjj:  mitdyst^s  in  a  very 
importiuit  way,  imd  (ils  the  readioir  of  Krae|>eUn  would  lead  one  to  think)  |>erhapa 
even  repltuws  them  essentiully.  Wernieke  shows  us  tbe  patient  a-s  repii'seiitative  of 
Ji  gTftup  o!' symiJttims  in  a  to|M»graphie  arraiigenn^it  more  or  les^s  in  lun^mony  with 
the  [oohlemsof  liH-alization.  WVrnieke's  eiinseientious  adhesion  to  the  facts  does 
not  iail  to  represent  tbe  symjtl^jms  as  ii  ehain  of  everrts  ;  hot  the  light  is  expiH"te<i 
frorn  groui»ing  tliL*  symptoms  topogmjdiieully — either  iiei«t»riling  to  divisions  of 
ones  mental  world,  into  unto-,  iiUfK  and  S4  0ii:r(opsyeliosc*s,  (»r  ae<'ording  to  Itundizing 
a*?heuies  in  tbe  brain  (si'junftion)  or  orgaTtism.  It  is  a  ehntji  with  ihv  links  simuP 
taneousiy  Ixdore  us,  ni>t  a  sfrfnm,  eoneerniiiL'  whieh  we  Wnuld  naturally  !«'  ttiterehted 
mostly  in  tbe  direetion  and  s<Minv  iumI  nim  (d'  the  eurreut.  In  KnH'i>ehn  tbe 
i'hnmofftf/wtti  siile  prevails,  as  it  were  ;  and  I'mm  the  iifth  edition  he  sa3*s  nr.ieti* 
e^dly  :  It  is  the  mjifnuy  nf  events  that  is  id'  miMlieal  im|M»rtanee  ;  tlie  |>roenosis,  the 
o«teome.  is  tbe  issue,  and  traits  in  th<'  siouenee  of  events  are  fmin  the  start  the  liest 
materia!  niwin  whi(*h  to  build  nosoloL^iral  eonelusi<tns.  With  Wernit  kt\  the  exist- 
enee  of  anxiety  leads  to  the  ereation  of  an  anxiety  psyehosts,  in  whieh  he  distin- 
guishes alii  ipsye  hie  and  s<tmatopsyehie,  intestinal,  as*vnding  and  diffuse  fomis,  anil  a 
pandytic  tvfje — ii  group  whien  in«ludrs  aeute.  snbaeute,  and  ebroiue  disonlers  of 
totally  diiferent  tiatun%  to  bt^  differentiate*!  in  eaeh  individual  ease.  Anxiety 
appears  as  a  fundamental  symptom  in  almost  every  eross-s<H*tion.  Kraepelin  divid<ra 
these  eases  into  totall}^  different  groups — into  involution  melaneholia,  into  Ibrms  of 
demetitia  prrei*«>x,  and  formerly  also  paninoia,  acconling  to  the  D&tare  of  the  course 
and  especially  tbe  outeome  of  the  disease. 

In  Ziehen,  too.  we  fifitl  mueb  re  lore  nee  to  sefpienws,  but  in  a  much  more 
restrieted  sense.  While  Wernicke  divides  the  fiets  of  obwrvation  into  groups  i>f 
practiad  importani'e,  relatively  free  fritm  traditirnj^d  psyehnlogy,  unTely  (dn^ying  the 
demandi^  of  his  elinieal  sens**  and  neuroloirieal  habits,  Ziehen  L'-rouf^s  tbetn  ae^^^ordin^ 
to  \m  psychology,  which  shines  rather  by  its  fbmnd  logind  finish  than  by  eonsidera* 
43 
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tioD  of  the  special  demands  of  medical  experience.  He  places  emotional  life  and 
intellect  iu  two  distinct  categories ;  and  mental  disorders  are  classified  into  affective 
and  intellectual  lornis,  and  in  a  more  fundamentid  way  into  those  without  and  those 
with  intellectual  delect  (the  dementias).  This  strictly  analytical  ]>s^chological  plan 
has  its  clinical  justification  to  some  extent,  and  it  employs  certam  principles  of 
chronological  seiiuence  of  development  to  some  advantage,  ror  instance,  ex()erience 
shows  that  it  is  quite  a  different  thing  whether  depression  sets  in  and  is  followed  hf 
delusions,  or  whether  delusions  set  in  and  are  followed  by  some  depression.  This 
is  a  principle  of  se(iuence  quite  extensively  used.  Kniepelin's  observation  of 
seiiuences  refers,  however,  much  more  to  elementary  biological  facts,  and  is,  as  such, 
independent  of  psychological  sysU;ms.  The  most  distinctive  part  is  the  description 
of  streams  ()f  psychic  events.  That  Kraepelin  still  adheres  to  Wundt's  general 
plan  of  classification  of  psychology  in  his  general  symptomatology,  I  consider  quite 
accidentaj,  and  of  no  positive  conscKiuencc  whatever,  luthough  I  admit  that  it  has 
Ci»rtain  dlstractive  conse(iuences.  Without  Wundt's  psychology,  Kraepelin  would 
much  more  likely  break  through  to  a  less  formal  presentation  and  ahsLpe  his  general 
part  into  more  profitably  arranged  matter. 

For  ycjars  Kraepelin  has  been  at  work  studying  the  effect  of  drugs  and  of 
fatigue  and  other  influences  on  the  trend  and  form  of  mental  reactions.  For  this 
purpose  he  has  systematized  experimental  test^,  from  which  he  derives  his  informa- 
tion in  a  number  of  directions  which  are  really  more  modifications  of  general  biolog- 
iwil  traits  than  topics  of  logical  analysis  of  psychologic4il  products.  His  data  refer 
mostly  to  the  amount  and  efficiency  of  work,  as  shown  by  trie  ergograph  experiment, 
additions,  reading,  association-tt*st<»,  and  the  effects  of  practice  and  fatigue. 

These  datji  play  a  ^reat  part  in  the  examinations  of  his  casi»s.  The  stream  of 
thought  and  its  deviations  from  the  normal  are  indeed  as  prominent  with  him  as  the 
classification  of  the  contents  of  consciousness  and  the  disorders  of  orientation  are 
with  Wt^rnicke.  Th(^  large  |a:roup  of  manic-depressive  insanity  is  made  up  of  cases 
in  whi(?h  symi)toms  of  inhibition  of  thought  or  of  flMrht  of  ideas,  stand  out  charac- 
teristically l)i»si<le  emotional  and  motor  changes.  Tliis  gnmp  is  the  best  founded 
entity  of  the  Heidelberg  school.  Cliniciil  ex{)erience  shows  that  the  traits  described 
mark  conditions  which  do  not  i)ass  into  dementias  and  which  stand  out  for  other 
reasons  (belonging  to  the  typically  *' clinical  "  trend  of  thought)  as  a  disease-entity 
clearly  distinct  from  the  large  group  of  denumtia  praecox. 

Kr:iepelin  had  publicly  decline<l  the  method  of  Ziehen  an<l  expressed  his  disbe- 
lief that  wliat  we  called  alK)ve  **  logical  psychology  "  could  b()  of  any  real  value  in 
psychiatric  nosology.  Ht*  especially  crituized  Zienen's  paranoia  group  in  his  review 
in  tlu^  "  Zcit»*<*hrift  f^ir  Ncrvenheifkunde,"  as  bringing  together  ess<Mitially  chronic 
conditions  and  Jicute  psyirhoses  of  a  totjilly  different  stamp,  sinij>ly  because  the  dis- 
order happened  U)  be  in  tlu^  field  of  the  intelliK?t,  as  Ziehen  dennes  it,  and  liecause 
the  cross-section  has  certJiin  similarities. 

The  enian(M])ation  of  manic'depressive  msanity  from  the  rest  of  the  acute 
psychoses  brought  al)out  an  interesting  revolution.  It  implied  the  creation  ol*  a 
zroup  on  svnij)toniatic  foundation  and  at  the  same  tinu^  witn  a  definite  prognostic 
ft)re(^ast.  This  coincidence,  and  the  jmictical  advantagt^  derived  from  it,  had  so  far 
lM'(»n  the  distinction  of  only  three  forms  of  disease — of  g<'neral  paral3rsis,  of  paninoia 
(in  th(i  scns(^  of  a  chronic  delusional  trjitisformation),  and  of  S4»nile  dementia.  The 
result  of  simrling  out  manit^depres^ive  insanity  was  that  climacteric  melanch<»lia  had 
to  be  separated  from  inanic-depressiv(»  melancholia,  and  that  a  certain  imiulM^r  of 
*'iunit<i  psychoses"  w(;re  grouped  with  the  usually  subacute  **  psychoses  of  deteriora- 
tion "  on  account  of  their  usual  outcome,  although  in  a  certain  nuinb(?r  of  them 
deterioration  was  not  sufficMt^ntly  certain.  The  exhaustion  i)sychoses  n»mained,  but 
in  pnicticx'  they  wen;  found  U'ss  frequently  In^cauw*  many  C4ises  fornierly  classified 
as  such,  showed  the;  di.stinguishing  features  of  maniir-uepressive  insanity,  or  of 
psycho.*4es  of  (h?t^»rionition. 

All  through,  g(*ner.il  ])aralysis  lKK!omes  the  one  paradigm  of  a  mental  disease,  and 
the  traditional  forms  are  called  sympt^  mi -complexes,  unless  they  fulfil  the  require- 
ment of  definite  etiology,  course,  and  outc<mu».  From  the  point  of  view  of  mental 
symptoms,  as  sik^i,  general  paralysis  gives  indeed  the  greatest  i)ossible  latitude. 
What  distin)i!uishes  gen(»ral  paralysis  had  to  lie,  as  most  alienists  sjiy,  either  in  the 
addition  of  the  projection  symptoms  or  neurological  s.vmpt(mis  which  characterize 
general  j»aralysis,  or  in  the  difTcrcix'es  of  mental  symptoms,  inasmuch  as  on  close 
obstirvation  th(rn»  is,  afler  all,  in  paralytic  paranoia,  paralytic  circular  insanity,  or 
paralytic  delirium,  a  certain  something  which  m*ually  makes  it  possible  to  dis- 
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tin^uish  them  fmtu  simple  juionfiiu,  maiikvdeprtjssive  insanity,  or  delirium.  Knie- 
pelin  seems  to  fiivtir  tlif  liitti^r  viow  in  hi.s  effort  to  sliow  tkat  even  Worn  tlu-  meiitiU 

those  distiiiguisliing  leatURv^.  A  iurtljcr  step  wns  tliat  utljer  o*inliti<»Hs  lu  wlurii  it 
would  be  possible  U>  dx^AW  i^oiu'lusions  tVitm  speciul  marks  mJ'  the  symptfim -com j ilex 
(thi*  eross-set'tionX  *ti*  t*»  tliul(»?fy,  e«mi'^e,  iiiid  ouieume  (the  kmgituditial  SiHJtion), 
t'ould  }:»o  alsti  oUussed  ils  di^seuM^'^'^^imtl  urdy  tin  ;;€. 

The  rebiively  small  mstlerial  of  the  Httidell>erg  ehiiic,  and  tlie  faet  that  it  h  fed 
by  a  distrit't  wliudi  is  easily  ai'Wissible  Miid  t'lirrdshes  rxteii^ive  ree<iirds  of  the  pjt- 
tient*^'  families  aud  relativi^ly  uuilorm  coudititms  *»f  hfe,  render  it  in  most  respeeta 
ideal  tor  ail  extensive  study  urwhat  tlie  patients  were^  are.  and  prove  to  lx%  in  the 
subs*_^<|iient  years  ot"  their  lives.  These  are  poiiiti^  wloLdi  Kraepelin  made  all- 
importrujt  !is  a  test  of  his  views.  Few  investi,LMti*r>  are  as  Hi vnnibly  situated  and, 
indeed,  tew  were  ]  ire  pared  to  britiir  Kniepelin's  views  t<j  a  test  nn  tiieirown  inateriaL 
Miire<>ver,  the  st^nse  tor  the  distitietiou^  of  the  stream  t>f  thoULrht  wliieh  Kraejxdin 
tuiikes  is  not  easy  to  anpiire.  Tlie  reeeptiuii  whieh  he  tV>u(Hl  was  nei'os^sirily 
dependent  on  other  faet^irs  as  well ;  but  indxidy  eaii  tliii  tu  reeugniae  with  Wernieke 
thiit  his  r>re^enkition  lias  tbund  tht^  irrtMtest  Lipprwiation,  esfMij.'ially  aniong  the 
youn^a^r  |feT)t?ration  of  alienists.  Whetlier  this  is  due  to  their  mexjierienee  or  lo 
the  tieklitisr  of  the  palate  of  lM*Ldniurs  with  pnanl'^'S  of  pn^i,oM*stie  pm-isiun,  (»r 
whether  it  is  due  to  the  di>trmatism  ofulder  alienists  and  a  sort  of  pessimistic  vanity 
mi  their  part,  it  will  lie  our  task  to  tiTnl  out.  To  me,  pei>iamlly,  it  has  sta-med  frcjm 
the  k'irinninL'  i^\  be  the  must  stiniuLitinii  irui<ie  available  fur  h"is|iitab|ihysieians»  an 
ereellent  ladder  on  whieh  tn  el i nib  out  of  the  indifferenee  nf  traditional  .stJittstiiM 
and  the  ;ipt>arefit  hiipelessae.ss  of  even  our  best  efforts  tit  areomplishinent.^  NolKKly 
in  this  country  \\i\a  shown  as  clearlv  as  August  Him  h  how  Viiiuuble  Kruepelirfs 
principles  are  ior  one  sensitive  to  deviations  from  the  niirnial  streauj  td'  thMU>?bt. 
With  the  LTeatly  varievl  itn*l  uiueli  larirer  anil  eunseiim^titly  less  thornuirhly  siniJied 
ninterial  of  the  Worcester  Insane  Hospital,  I  found  many  diflienltie.s^  but  Krae- 
peliirs  jirinei|4es  proved  must  vakiuble  iiitk  iu  my  effoits  to  collect  niuterial  M\¥i\i 
which  to  base  luy  own  psyelnatrie  views. 

I  have  t"re<|nently  btten  struck  liy  the  difEeulty  wliieh  many  alienists  have  in  their 
attempts  to  assimilate  and  correetk  rate  the  new  aerpiiMtions.  It' we  analyze  briefly 
what  Kruejadin  says  ot"  the  ditfi-rential  iii;iirnosis  «it'  vurious  disease -types,  we  see 
everywhere  stromr  emphasis  l.nd  on  eeitain  funilannMitjd  tniits,  muny  of  which  h»ve 
tieen  casually  mi'ntioncd  by  t'ornjer  writers,  but  whieh  are  liinv  lm>ULdit  into  ti  closer 
connection  ;  instead  othein^  mentioned  :us  awompanyini:  t'eatures,  tliey  lx!<n)me  dis- 
tinetive  trjnts  of  entire  irruups.  Thc^e  L^mnps  are  lavated  Ibr  a  deliinte  pur}HjM>, 
whieh  is  krirely  proirnostic,  anrl  Kniepeliii  shows  th:it  distinctive  tnits  are  liVailable 
and  deserve  to  be  pushetl  to  the  front.  What  |)uzKles  the  rtadiT  is  tliat  the  terms 
which  they  find  an*  in  part  obi  sMijuaintanecs  to  whieli  little  meanin^^  has  l*een 
atUiehed,  and  which  arc  not  very  fidierent  from  any  point  h if  view  of  li>calization, 
nor  always  clear  in  tlieir  oritriti.  It  takes  close  inspeetioii  to  sim-  that  the  old  vague 
terms  must  be  understood  with  new  detinitii>ns  and  restrtetions.  Much  nf  the 
ditiiA-ulty  comes  frotu  Kraepehn's  aversioTi  to  assimiluthiLT  the  views  i*f  either  men 
in  a  more  than  passini^  way  (the  remroks  on  Muifoun,  vol  ii,  p.  \\\%  ure  an 
exi*«*|»tion).  It  would  l>e  so  much  easier  to  understand  him  clearly  if  wi'  knew  how 
he  deals  with  what  we  assume  t^i  know  clearly  oui'selves  or  st*e  as  at^eefiteil  property 
of  the  literature.  Unless  this  is  done,  the  uninititiled  reader  will  approach  the  task 
and  discover  in  the  writimrs  of  Kracjielin  chiefly  those  ormjts  ti>  which  they  are 
positively  or  nejratively  sensitive.  Kraepelin  eertainly  O'm'S  not  help  one  to  start 
fnjm  cenerally  aeix^pted  views.  There  js,  moreover,  a  decided  doijmatism,  pi'rhfipa 
more  in  iN^rtain  fillowers  of  Kraepelin,  than  in  Kraepelin  himst'lf,  a  non-eomim> 
misinir  attitude  which  makes  it  difficult  to  take  in  his  verj'  sweeping  chanjres  of  the 
tenets  op  psychiatry. 

Perhaps  too  much  is  exfH'eted  trom  Kraepelin*s  method.  Weniieki*  fmnkly 
refu^e^  U^  attempt  a  classiileation  of  casf-s,  but  oflFers  a  d('s<rT|3tion  and  an  imalysis 
of  manife.statirtns  such  as  ever>dH»dy  will  be  able  to  reeoL'nJze  airuin  anil  to  verify* 
Atwnit  50  per  cent,  of  the  acnte  ea.ses  yiild  readily  to  this  plan.  Kraepelin,  however, 
has  larger  irrfm|>s  whieh  wonld  si*cm  to  offer  a  ijreat<'r  ijuanuitee  tliat  most  cases  ejm 
hii.  clas^ifieiL  He  di^'s  not  insist  cnou*rh.  il**  a  eautious  tea<her  should  do,  on  the 
existence  of  an  irrednciblc  residnunK  siudi  as  all  hfinest  statistic?^  shmdd  make  pro- 
vwion  t^ir.  and  his  fffllowers  are  sjpt  tea  bw*<mie  imbncd  with  the  idea  that  wliile  it  may 
be  diffieult  to  ehissily  many  eases  in  the  current  itfficial  strttistics.  Kraepelin^s  stand- 
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point  allows  of  classification  in  practially  every  case.  I  plead  guilt^^  myself  to  such 
a  tendency  in  the  past ;  but  I  make  the  recmirements  of  official  statistics  res])onsible 
for  this,  not  Kraepelin's  tejichin^  In  onier  to  do  him  justice,  one  must  remember 
remarks  like  the  I'oUowing  (v<)l.  ii,  p.  2):  "While  it  is,  therefore,  necessary  to 
leave  out  of  account — f<)r  all  time  to  come — a  smooth  classification  of  mental  dis- 
orders of  the  nature  of  Linne's  botanicjil  system,  and  even  to  feel  resigned,  at  least  for 
the  present,  concerning  the  establishment  of  scientifically  weil-i'ounded  typei?,  there  is 
nevertheless  a  practical  need  for  at  least  an  approximate  groui>injj:  of  the  empirical 
raw  material.  Its  value  will  be  all  the  more  lastinir  the  less  it  is  influenced  by  pre- 
conoiived  opinions  in  a  sober  digestion  of  facts."  Or  vol.  li,  p.  205,  in  the  final  dis- 
cussion on  dementia  praocox  :  **  Whether  dementia  pnccox,  in  the  scope  given  it  here, 
presents  ono  tlisi^use,  nmst  remain  doubtful  for  the  present  at  least  It  would  com- 
prehend aljout  14  or  15  percent  of  all  the  admissions,"  etc. 

We  also  find  repciitiidly  the  admission  of  great  difficulty  in  differential  diagnosis 
and  considerably  more  Ciiution  than  could  be  inierred  from  some  of  his  followers. 
The  dauijerfor  tJie  purity  of  his  views  vmuan  from  the  admittedly  pnictical  aim  and 
from  the  lact  that  prognosis  is  made  such  an  imi)ortant  i)art  of  the  diagnosis.  Tlie 
didactic  maxim  is  no  longer  chiefly  that  of  sober  analysis  of  what  comes  up  in  the 
empiric^il  field,  and  a  division  into  what  is  underst(H)d  scnentifi(Mally,  and  wliat  not. 
The  (juestion  to  be  solved  is  one  of  prognosis,  which  njust  anyhow  be  answered  at 
lejust  Uaititively  in  every  case.  To  be  sure,  this  most  stimulative  feature  of  Kraepe- 
lin*8  teiichings  can  be  used  most  profitably.  It  is  well  to  make  good  use  of  our 
natural  inclination  to  forumlate  a  progn(»sis  and  to  say  why  we  surmise  the  one  out- 
come or  the  other,  and  that,  inst^nid  of  vague  generalities,  we  should  aim  to  re<*ord 
as  far  tis  po»5sible  traits  which  can  be  dt»monstratcMl  in  the  patient  at  any  time,  or  at 
least  facts  accurately  written  down  in  the  history,  not  general  phrases  and  intangible 
intuitions  lus  the  foundation  of  prognosis.  This  is  part  of  the  eminently  didactic 
and  progressive  turn  he  gives  to  all  work  done  ac<M)nlnig  to  his  maxims.  But  every 
one  knows  how  many  cases  there  are  in  which  a  prognostic  forecast  is  impossible,  or 
at  least  mere  guess-work,  and  in  these  a  conflict  begins  between  compulsory  classi- 
fication and  classification  of  what  may  well  be  considered  as  ready  and  fit.  I  gladly 
acknowledge  my  deep  indebtedness  to  Iloch,  and  later  to  Wernicke^,  for  my  gradual 
re-emancipation  from  a  one-sidedness  for  which  I  am  sure  Kraepelin  could  not  have 
biicn  altogether  awountable.  By  trying  to  fit  (?vcry  case,  one  comes  t(»  a  method  of 
diagnosis  by  exclusion  which  is  not  worthy  of  the  t^'rm  of  good  psychiatric  work.  It 
must  be  said,  though,  that  Kmenelin  dot's  not  warn  us  sufficiently  against  the  ex- 
pedient into  which  one  is  fonn^d  by  an  exaggenition  of  the  imjKirtance  of  the  prog- 
nostic; element  of  the  disease-cx)n(H^r>ts.  (The  prognostic  element  has  been  again 
extolled  by  As(»haflrenl>urg  quite  lat<*ly.) 

The  purest  expression  of  a  truly  i)sychiatric  use  and  elalH^ration  of  clinical  princi- 
ples, in  th<^  s<'nse  of  Knu'pehn  at  his  Ix^st,  is  undoubtedly  ILwh's,  l)oth  in  his  general 
article  on  the  methods  of  psychiatrv,  and  in  his  monographic  articles  on  mania  and 
on  melanc^holia.  II<^  sc^ts  a  splendid  example  for  the  requirement  of  positive  traits 
for  differential  diagnosis  and  for  the  necessity  of  setting  them  forth  in  unmistakable 
observations  of  actual  cas<>s,  and  not  in  vague;  generalities.  As  soon  as  this  is  done, 
a  grou])  of  iloubtful  case's  is  created.  The  central  group  of  known  cases  is  kept  clear 
of  admixtures  which  disturb  the;  emtline;  unnee'CRSirily,  and  the  e^'ntnil  groiu)  stands 
for  what  it  is  worth.  In  Kniepe^lin's  t<'xt-beM)k  there  are  e)nly  deseriptienis  of  groups. 
The-y  are  very  striking,  but  the'y  elo  not  re\ach  the'  ideal  of  e»om])osite  phe)te)gra|)hs. 
The'  ele'seriplions  e^ontain  many  indivielual  de'tails  which  would  1h'  submerged  in  a 
eom])osite  ])hotoirraph.  Se)  mue!h  is  jnit  forth  in  enie'  chapter  that  nx^urs  in  a  similar 
way  in  another,  that  Wernie'ke;'s  e^iticism  of  haziness  e)t  distinction  bece>mes  quite 
justified. 

( )ne;  e'an  not  fail  U)  se;e  in  Krae])elin's  work  tlie  slight  stress  placed  on  lociilization 
of  the  contents  of  e*onse*iou.*<ne'ss,  e'xerei)tiiig  as  far  as  tlu'y  are  de'memstrativc  of  certain 
ge»neral  traits.  The  e^emelition  e>f  the'  seM)sorium  { Besounniheif),  thv  cohere'nce  of  the 
stre^am  of  thought  and  the  fe)rn)s  of  defe'ct,  the  extent  e>f  a  plastic  grasp  em  the  situa- 
tion, and  its  actual  utilization,  the  condition  e>f  acquisitive  and  re;i)iTKluctivc  memory, 
the'  »^xistA'n(H'  of  odd  and  straineMl  attitude;s  as  compareel  to  fre*e  e)r  inhibit<'el  or  other- 
wise; <le;fe'ctive  de'terinination  of  aetivitv — the»se  are  rather  broad  and  biole)gically 
importmt  traits  which  always  re'cur  in  the  (liffe;re;ntial  diagne)si8.  A  distinction  into 
ante),  soniato-,  and  allopsycjhic  disorie'iitaticin  e)r  delusions,  e'tc.,  is  not  attempted  or 
found  nece;ssary.  Analysis  of  tvpe's  of  ele;lusions  and  hallucinations  receives  attention 
only  in  the  theoretical  part.     I'he  symj)tom -complex  as  such  is  no  longer  interesting 
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thmugh  itj*  analyms  assueli,  but  tlimuiili  its  i:iositit»ii  in  the  entire  evolution  of  the 
diseiise.  And  under  tfii^s  InHuence  une  t*  |»jitieiR'*'  for  tlie  luiulysls  of  f^vin ptom -com- 
plexes or  tiuse-ri'cyrds  dt"jt»enil!^  altogether  on  whether  the  evoluti*>n  iiud  the  outvfitue 
ar«  |»ro|>erly  reiMiried.  Thi.^,  tn  my  itiind,  is  n  A^*[}  in  iidvaiu'e,  hrin^riiig  nsj'ehiittry 
forwiird  into  thit  hue  uf  natnnil  inLeresLs  of  tlie  |>liysieiiin.  We  eome  down  to  lAnin 
tjUe^tiotiA, 

We  sipproiieh  now  a  very  iiuport^int  point.  Kr.iepelin  subordinates  the  isymptoni* 
complex  to  a  broiider  eliniiiil,  or  we  mi^dit  more  i»m|^H'rl}'  s;iy  to  a  more  simply 
meilieul  prineiple^ — thut  of  evohititm  and  <iuta»mt".  To  what  extent  hti^i  he  created 
"^'tlisc'tLseH/*  Of,  at  leiLst»  to  trhat  f\tfait  arr  hi»  tiisi'ftsts  ifisttHct  tut  it  it  ^\f mm  the  poinl 
of  tiew  of  ptithoiotji/  fnr  pnthologif  a  saki\  not  pathology  with  undue  refereuee  to 
practiral  tiiin?^? 

The  titlh  edition  h:is  mueh  greater  pret*?us.ions  bi  this  re^jieet^han  the  sixth. 
In  Lsyti  Kraeptdiii  pruetiially  n-otjgnized  merely  : 

L  The   ^roup  of  exhau^stive  and   infective  origin  (post-tebrile  and  ciillapiie 
deliria;  amentia  L 
The  ^roup  of  intoxication  (aleohul,  morphih,  ixn^ain). 
The  pHK-esses  of  disorder  of  nietaboiiiim  (myxedtin 

t?i'neial  i>aralysis). 
Insanity  due  to  eerebnd  diseiise. 

The  dis<irdt*rs  ebaraetA^rihtio  of  the  period  of  involution  (melauchoUa,  st'nile 
detiK'ntiiil. 

YL  Con>tiuitionid  disordL»rH  (matiie-fleprcssive  insanity,  paranoia^  disorders  ue- 
eoinjwnyinj^  tlie  neurose*?,  idi<iey). 

A  numlMT  of  these  eateL'oric*al  .Hte|is  wliieh  I  eritieized  in  part  in  my  review  in 
the  **Anieriean  Jourrial  of  Lissinity '"  (Get.,  l^^li),  its  undemofistnited  and  ti>o  jier- 
emptory  elaims,  ha ve  Invn  ehnoy^ed  in  the  sixth  edition.  The  idea  td'tlisejiM^^s  of  ineta- 
boliiim  is  less  prominent  nnd  tlie  term  «*onstitution;d  psyehoses  is  oniittvd  ;  mure«>ver, 
the  author  found  niiiiiy  juinor  ehantces  niH:ess;iry*  In  its  pi\'s<mt  shape  the  most  do i<- 
matie  elaims  are  droppe*!  and  the  whole  la  more  in  keepioii  with  the  i|Uotations  from 
Kniejielin  in  nu  tarher  p;irt  of  this  chapter.  The  ^piestion  whether  these  headiriL^s 
are  meant  to  <h'serihe  disease-entities  is  no  Ionizer  as  definite  an  issue  as  when 
Kraepclin  lirst  lM>Mly  m;ide  the  claim  ;  and  we  are  altiigether  in  haruitjny  with  him 
il*  we  ask  simply  :  T*>  wfiat  extent  do  the  groups  appntadi  the  re(|tti«itea  of  a  d»'titii- 
tion  id"  a  disease  entity? 

Here  we  meet  first  the  burninir  riuesrion  :  Is  it  jtuttifinMe  fo  eonjiidtr  fieneral  j^ir- 
a!j/si<  fhej)ttr<ufifpH  trf  inetitttf  ifi.^fnsf/ 

In  this  r(lIl^Htion  Wernieke  ami  Kniefielin  t^ike  extrem<*ly  opposing  view8, 
Wernicke  calls  ej?neral  paralysis  an  etiolo^^u-al  disease- £rrout>.  True  to  tlie  taets,  he 
admits  a  parallelism  between  braindesion  and  the  sympt^aua  <d'  (Jh^  lesituis  «>f  the 
projeetioU'Systeui  and  of  defects  of  ttie  tiature  of  dementia,  wliennis  the  vTeat 
variety  of  the  mental  pictures  is  put  ilnwn  as  yet  unexplaim^  and  uneorrtOattHl 
except  by  n^nebisiuns  uf  anal«n?y.  The  mental  tlisorders  are  r  (1)  the  expansive 
autopsyeliosis  (the  mi'iralomania  o\*  older  writers)  ;  {'2)  |»aralytie  mania  (not  always 
distinguishable  IVom  pure  mania,  and  frequently  pas'^imj  into  thr  expansive  jiuti*- 
psyehosis.  or  at  times  into  a  remissimi)  ;  {lij  affective  iiicluiiebolia  (di'pn\'ision  with 
leehniif  of  insuffieietiey),  rarely  pure,  usually  with  an  ailmixture  of  rhdusions  td* 
reference  or  wit!»  syini>toms  of  an  anxious  psychosis  ;  (4)  defires^ive  niclanehoha 
(akinetic^  or  liyprikiiietic  depressi<ni),  alsti  often  with  admixtures  of  delusicins  of 
reference;  (;>)  anions*  pandytie  alloi>syehoses  we  meet  fie«|uently  a  paralytic  delirium, 
whiidi  may  iMX'ur  at  any  phase  of  the  disease',  and  at  times  n^s^'inhles  closely  a 
delirium  tremens,  but  more  frequently  a  .stu|H)r  with  di>turbeil  senHM'inm,  Or  the 
presbyophn^nie  civniplcx  necurs,  or  a  ehrotiie  hjillueiinisis,  or  dream -states,  resembling' 
epilefisy,  altbousirh  Init  rarely,  whereas  the  anxious  psyehnsis  is  not  iidrwiuently  ot 
(jandytie  onL-^in  ;  also  byiHTrkinetie  and  akinetic  motility  ftsyehoses  (akin  to  eata- 
ttniia)  arc  repreHcnted. 

On  this  irround  one  may  siiy  that  ireneral  paralysis  may  show  itself  an  dementia 
after  a  simple  fKycbosis  ;  htit  usually  the  hritvr  shows  ''  paralytic  "  admixtures  from 
the  start  "r  jtasses  intv*  other  llrrms  (us  a  niixe<J  psyehosis). 

NoFwnly  will  deny  tfrc  enrreetni'ss  of  these  analytical  cmisiderations.  It  does  lull 
justice  to  tln^  aljsolule  nei^essity  td^leavinir  the  diairnosis  in  susfiense  in  a  numbt-r  id' 
cases  with  indefinite  physical  and  n*enral  symptoms,  and  to  the  aiR^s  wiiicb  seem 
to  favor  the  old  view  that  ireueral  piindysis  may  Ik^  a  e*  on  plication  *if  any  mental 
distinier,  un  t>cn*asional  surjirist^  in  the  a»urae  of  a  |>aranoia  or  mania  or  stujior.  ete,, 
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examples  of  which  every  aHenist  has  certainly  obH<;ryed,  and  which  should  be  re- 
membered in  the  estimation  of  accuracy  of  a  diagnosis  of  a  simple  psychosis.  It 
also  enc4)urages  a  hope  of  Wernicke's  that  perhaps  it  might  Inicomc  jKissible  to  use 
the  lesions  present  in  general  paralysis,  for  a  determination  of  what  parts  are  affected 
in  definite  tyjMJS  of  psychoses.  Without  a  very  strenuous  effort  to  differentiate  these 
types  of  psycliost^s,  which  may  be  symptoms  of  irritation  as  well  as  of  defect,  we  can 
not  expect  to  use  the  material  for  a  general  anatomical  explanation  of  mental  dis- 
orders. 

Krae{>elin  compares  this  with  a  custom  of  the  i)ast  which  gave  emphasis  to  the 
mcntiil  symptoms  and  (lualified  the  acctmipanying  nervous  disonlers  as  smiple  **  com- 
plications." To  him,  general  paralysis  is  a  ^)rogressive  demtJiitia  with  heterogeneous 
nervous  phenomena  of  irritation  and  paralysis,  leading  to  a  complete  annihilation  of 
the  mental  and  pliysic^il  personality.  "This  jmiccss  is  acc<»mpanied  on  the  mental 
side  by  more  or  less  ])rominent  sympttmis  of  irritation,  of  excitement,  depression, 
and  by  the  ibrmation  of  delusions  of  greatly  varying  content.  The  common  stamp 
in  all^  the^e  derangements  is  a  characteristic  mentid  weakness,"  etc. 

Kraepelin  then  prix-eeds  to  analyze  the  fundamental  traits — gradual  deteriora- 
tion, disorders  of  s4*nsorium,  exhaustibility,  disorders  of  awiuisitive  and  reproductive 
memory,  es|)ecially  ibr  datt«,  poverty  of  tne  stream  of  thought,  tilling  up  of  ga|)8  by 
confabulation,  lack  of  judgment  concerning  the  illness,  eti^,  increased  irritability, 
and  later  dullness,  change  of  chanicter  and  behavior ;  and,  finally,  he  describes  the 
phy.siciil  symptoms  acc<ani)anying  the  disorders  of  mentality.  He  gives  up  an 
attempt  to  do  justice  to  the  niulti{»licity  of  mental  symptoDi -complexes,  and  merely 
hketx'hes  four  groups — the  depressed,  the  expansive,  the  agitated,  and  the  demente<l. 

From  practitxil  and  esi>ecially  didactic  points  of  view  such  a  presentation  com- 
mends itself  lis  emin<'ntly  correct  and  useful  and  much  less  circumstantial  than 
Wernicke's.  One  may  even  go  further,  and  say  that  it  demonstrates  lack  of  clinical 
balance  in  those  who  jmt  so  much  stress  on  formal  tmits  of  insanity  as  to  ol)scure 
the  chitif  iM»iiits  at  issue  for  the  beginner  and  the  practitioner.  One  may  well  say 
that  for  research,  Wernicke's  accurate  v^^tandpoint  is  highly  commendable,  aiid  even 
CKsential,  but  that,  for  tlu^  needs  of  i)ra(tice,  the  accentuation  of  the  dwisive  fea- 
tures is  what  is  wanted.  This  is  undoubtedly  the  most  imixirtjmt  lesson  taught  by 
the  consideration  of  general  i)anilysis  and  fully  put  forth  by  Kraepelin.  The  next 
eonst^iuence  is  the  (piestion  :  Does  not  the  same  hold  for  all  other  mental  diseases? 
Is  tht're  not  too  much  energy  si)ent  on  the  analysis  of  symi)tom-(H»iiiplexes  from 
fruitless  j)oints  of  view  at  the  expensi»  of  that  wnich  interests  pmctitioners?  Or 
has  th(^  tuiw  not  vimiv  yet  for  a  nulical  clianp'? 

The  Inild  stroke;  of  ISOf)  has  reappeared  m  1899  in  a  decidedly  mitigated  form, 
au<l  we  may  well  ask:  Will  a  future  edition  continue  in  this  relative  retreat  and 
strike  a  levl»l  more  in  harmony  with  the  av(?nige  cons<»nsus  in  i)sychiatry  ? 

Wherein  lies  tht;  strength  of  Kraepelin's  position  ? 

TIh^  most  suirirestive  and  refreshing  imi)etus  of  Kraenelin's  dei)arture  does  not 
he  quite  as  much  in  the  creation  of  path()l(»|arically  analvze(l  and  unmistakably  under- 
st<KMl  ty])es,  but  in  th<;  spirit  of  emphasis  of  that  which  is  medically  m(»st  important. 
That  impetus  will  never  be  lost  by  one  who  has  ever  lxH*n  affected  by  it.  Descrip- 
tions o^*  syinpt4)ni  complexes  without  des<*riptions  of  evolution  ana  outcome  will 
always  be  unsatisfying,  and  we  crav(^  for  com])lete  accounts  of  individual  crises.  But 
th(!  dogmatism  of  diseasi»-(Mitities  and  of  definite  disease-pnKM.^sses  underlying  all 
their  symptoms  se<'nis  to  meet  a  certain  antagonism. 

Jjct  us  lM»gin  with  maiiic-dqm'Raive  insmiify^  and  give  Kniepelin  the  fieM: 

**Manic-dct)res.sive  ins;inity  comprehends,  on  one  hand,  the  entire  donniin  of 
fto-calltMl  pcrio<lic  and  circular  insanity,  and,  on  the  other,  simple  mania  usually  dis- 
tinguished from  the  alnjve.  In  the  eiiurst;  of  yc^ars  T  hav(;  lH»come  more  and  more 
convinced  that  all  the  nicturcs  mentioned  an;  merely  forms  of  one  single  disc^ase- 
process.  It  may  w<'ll  be  that  in  the  c<>urs<^  of  tinit;  a  series  of  subtyiws  will  \yo 
ma<le,  or  ev<'n  that  certain  small  groups  will  b(;  again  sepanited  entirely,  but  if  this 
happens  it  will,  as  far  as  I  can  si^e,  (rt^tainly  not  Iw  <l('tcrmined  by  thos*»  svmi>t<mis 
which  are  now  commonly  put  into  the  foreground.  TIm;  reason  for  my  taking  this 
position  is  tin;  experience  that  in  all  the  disea.sc- types  mentioned  certain  fundamental 
traits  recur  in  th(»  same  shape  n<>twithstaiMling  manifold  superficial  diffen'ncc»8. 
WhiM'ver  knows  the  fundanuMit^il  traits  will,  with  due  considenition  to  certain  practi- 
cal difficulties,  always  Ik*  able  to  conclude  from  a  single;  phase  that  it  belongs  to  the 
large  circh;  of  forms  in(rlud(Ml  un<ler  nianic-de]>rcs.sive  insanity.  In  this  way  a 
Dumb(;r  of  points  are  gained  for  the  special  clinical  and  prognostic  meaning  of  the 
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case.  On  the  other  h:ifi«l,  it  i^^  lin  ilir  u.s  I  i-ari  see,  quite  imjKisisiljle  to  find  any 
det]nit>e  l>ounilurk\H  l:)f tween  the  riiimif  tii^eiLso-jiietures  whieh  lisivi^  Ix^eii  kt-pt  njmrt 
so  iar*  Fjxjih  'simiile'  ujania,  tliu  uuiuehms  viL^>  wttli  twu,  three,  luur  attacks  in  a 
lifetime  le:t»l  over  ♦luitc  L^nnluuHyto  |>eriiMlit_-  turius,  aii4  IVtHu  th^'.st»  we  rrueii  eireular 
itLsaiiiiy,  tliniuirh  tliuM'  eiLSis  in  whii-li  a  iiinre  and  more  marked  initial  or  terminal 
stage  utMepressioij  ^'radually  euiunhcittes  the  pure  [lifture  u\^  uiania^  ov  hi  wJiieh  the 
loufj  ^_*riis  of  luaiiifunii  attiieks  is  U[H'X|Hrte<ily  biterruj»ted  hy  ii  state  td'  depres^inn. 

*■  There  is  no  ithenLst,  and,  1  urn  eonvinL-ed,  thrre  e.in  in»t  be  une^  who  Wi»uld  he 
able  to  recu,s;ijize  tVum  the  tern |n nary  pirture  uliine  wlMthtr  any  case  is  a  .tiimple 
mauia,  or  a  perimliL'  one,  or  eiri-'ular.  However  different  the  pirtun^  uf  tlie  excite- 
ment or  the  depre.'^ksieju  may  he  m  i^ueli,  it  tells  us  aWut  ;is  little  lur  the  s|ircial 
clinicsd  iiiterpretatiun  «d'  a  eaMj  as,  fur  iustance,  do  the  variims  types  of  ]>iini lytic 
exeitemejit  or  de|iresstiin  13 *r  oonehisiuns  u8  to  the  prohal>le  further  courM^  of 
dementi:!  i»:iralytic^L.  There  are,  *>f  eourst\  in  either  cjjs^?,  ecrtain  LH-nend  statistical 
rules,  which,  however,  are  very  deceptive  for  tlie  individual  cjusc,  and  tljereiure  can 
never  bt^  of  use  for  the  delimitation  tdreiil  disease's* 

'*  Moreover,  we  n'*t  infrequeiitlv  see  iii  one  and  the  same  (»ase  the  most  difTereut 
tempiirary  pictures  fnllow  one  anntlier.  All  the  umniliild  tyjK's  ol'maidc  excitement 
may  replace  one  another  in  one  and  the  i^ume  and  in  suivessive  att:jcks,  in  simj^le  us 
well  as  ill  periodic  mania,  and  in  circulur  insanity.  Tliey  appear  therei'ore  as 
^mt'aleiils^  i\&  an  expression  rd'  (|iiite  eIos<4y  rclutrd  fundamental  conditiuns  which 
pass  into  one  another  *|utte  naturally,  Iti  the  supeificially  Dlani!V^ld  aird  temporary 
pictures  of  e|>ileptii^  insiinity,  tlementia  piii^eox,  and  general  pjoalvsis,  we  always 
turn  to  the  defirute  riiud  a  mental  diseji^e-process.  There,  all  TiroL^nizcd  jtic  lures  (an 
develop  one  after  the  other  in  one  atid  the  same  patient.  In  a  similar  way  there  is 
ill  manic  depressive  insiiuity  a  dcdnite  s^et  td"  eliiii(*jd  tyfH's  wldcli  substitute  one 
aiiollier,  without  our  Ixnui!  justified  in  tracin*?  the  innunierable  varieties  \i\'  lorm  of 
the  disease -picture  to  essentially  different  fnndamcntal  jaroeeKSt'S.  (hi  the  otlier 
hand,  we  are  i\mt*'.  in  a  position  to  ckuss  even  the  smallest  fragment  of  the  (^)urH*  td* 
an  attack  which  ljelontf.>?  Iicre  ai*  Ixdoutring  to  the  lart'e  frame  of  manicHlef>rei4sive 
insanity.  There  are  no  bridi^es  leadiiii^  over  to  the  other  groups  of  mental  dis4.>nien<, 
with  the  exception,  perhaps,  of  degenerative  insiinity.  ^  For  all  tliesi^  reui^ons  1  am 
led  to  e<>nceive  the  iVlinieal  types  of  manic-deivrtssive  insanity  as  a  unit,  and  to 
represent  the  individuid  teiui>oraiy  ideturea  iiud  types  of  evolutiun  as  individual 
exptressiims  of  a  ojmmon  disease- pmcess, 

*'  Mfntrflt^pnmii'f  ittJtnnttij^  a.s  it.H  name  indicates,  kikes  its  ctmrse  in  sinj^le 
attacks,  which  tdther  present  tue  signs  of  so-cidleil  manic  excitement  (flight  of  ideas, 
exaltation,  and  <>vt.>nictivity),  or  those  of  a  jieeuliar  fjsyehic  depression  with  psycho- 
mot<*r  inhibition,  or  ;i  mixture  of  the  two  states." 

What  actual  help  d^>e^  Kraepehn  furuLsk  us  to  distinguish  his  manie-depressivc 
e4lst^s  truni  the  othi^r  acute  psychost^s? 

First  :  What  are  the  eommon  signs  of  manie-deprc»sive  equivalents? 

Sceund  :  Wlddi  are  the  most  importtint  ef|uivalciits? 

Knicp'Iin  eonsitlers  attention  and  <x>m prehension,  the  ftenM)num  and  orieutatinn, 
hahui.'inations  aiid  delusions,  the  stream  of  thuught,  the  mood  and  the  genend 
effect  on  the  motor  life,  its  trend,  elBcieney,  exfianstihility,  with  spc'^jid  reicn'nce  to 
speiH'h  and  writinc: — mostly  points  wldch  are  ojjen  to  comffarlHin  with  experimental 
material  antl  in  many  resptn^s  open  to  test -experiment  with  the  patient.  It  is 
hardly  ne«H^ssary  to  give  more  than  a  mesijjer  summary,  since  an  abstmet  is  jivailahle 
in  Hiidish. 

Aifnttmn  ttftd  romprrhnision  suffer  in  all  Imt  the  slightest  cases.  In  excited 
phiisi's  it  is  chiefly  an  extrnordinarj'  distract iliility  and  insuflicii^it  grasp  and  elalH>ni- 
tion  id"  the  rush  of  impn^'ssions,  s!iow*in«;  in  ovcrexcitability  in  some  direi'tions  and 
insensitivenc^s  in  others  (cxpusuriv).  In  deimssioo,  distnictibility  may  persi.*^t»  bat 
the  trouble  with  the  elal>«jratiun  and  eoiuprehensiun  of  impressions  is  much  more 
pr<»uiinent 

The  genmrium  is  always  slightly  affected  in  severer  C4ise&  This  shows  in  slight 
disturbauce  of  orientatloTi,  capeeially  concerning  persons;  in  depresait>ns  and  stup^jr 


^  Which,  aecordinir  to  voh  ik  p-  o*in,  includes  the  gencnil  ncurost^s,  nnmic-ilcprps- 
sive  insanity,  Cfrtiiiii  forms  uf  imhccilitv.  ami  perhai»s  also  imranoia  ;  like  all  the 
prod  net  s  r  if  the  theory  of  "degeneration/*  an  etiological  ly  mtlier  viigue  eonglonu'ra- 
tion  in  vvhii'h  etinstitntional  peeuliarities  play  the  importAnt  role,  whether  truly 
**  degenerative'*  or  not. 
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the  disturbance  ia  especially  apt  to  be  pronounced,  even  to  the  depth  of  a  lasting 
dream -htiite. 

//(iUn4'uuitionji  are  not  infrciiueiit,  usually  of  the  nature  of  illusions,  or  actual,  as 
e8i)ecially  in  the  depressive  and  stuporous  phases.  Delusions  are  very  changeable, 
but  sometimes  they  are  held  and  elaboratt»a  (idejis  of  grandeur,  persecution,  jealousy^ 
fear  of  ^)oisoninij[).  In  depressions  there  occur  especiidiy  iueas  of  sinfulness,  of 
IHirMtHiution,  anil  of  hyi>ocnondriacal  nature.  Their  frequently  fantastic  nature, 
reminding  one  of  general  nanilysis  or  senility  (tispecially  the  hypochondriacal  ideas), 
is  held  up  as  evidence  of  the  view  that  neither  the  content  of  delusions  nor  their 
mere  (xxiurrence  allows  of  any  conela^ions  concerning  the  nature  oi'  the  diseasc- 
proe<;ss.  A  certiiin  insight  into  the  disease  is  usually  present,  but  excitement  or 
depression  is  usually  referred  to  personal  or  external  Ciiuses. 

The  stream  of  thought  shows  the  most  characteristic  disorders.  ^lere  habit  and 
the  greater  eiuse  in  yielding  to  momentiiry  impulses  get  the  better  ()f  what  would  be 
diMnaiided  hy  ]u;tual  circumspection  and  aim  ;  and  a  flight  of  ideiis  is  the  result 
Tht^re  is  no  lar-sighte<l  leading  nurpose  ;  the  resultin^j  incoherence  is,  however,  not 
lawless.  The  unrestrained  yielding  to  all  sorts  of  impressions  and  whims  even 
crtiates  the  ap[)earance  of  increased  f^uickness  of  perception.  In  depressions  the 
patients  may  actually  complain  of  all  kmds  of  thoughts  p:ussing  through  their  heails 
*and  of  the  resulting  confusion ;  there  is,  moreover,  difficulty  in  disi)osing  of  the 
thoughts,  and  usually  an  actual  inhibition  of  thought,  so  that  the  patient  may 
appear  very  limited  and  even  demented.  Kven  in  the  excited  phases  the  **  accelera- 
tion "(>f  ideation  really  only  covers  up  the  slowness  of  association  owing  to  the 
flightiness  and  instibility  of  the  links  of  the  trend  of  thought  • 

The  niooil  is  a  dcMcidiMl  feature ;  (exaltation  or  irritability,  or  true  dijprcasion,  and 
not  infre(|ueiitly  a  mixture  of  these  traits. 

The  most  striking  disorders  Ix'long  to  the  mycJwmotor  sphere.  The  patient  is  all 
a(!ti^'ity,  yields  irresistibly  to  every  impulse :  out  in  distinction  from  other  forms  of 
motor  restlessness,  manic  resth'ssness  can  almost  always  be  traced  to  some  mocnls  or 
purposes,  j)lay fulness,  etc.  The  condition  is  easily  ('xaggeraUid,  and  the  ready  hicitv- 
bility  is  perhaps  thtj  fundamental  trait,  together  with  instensitiyeness  to  fatigue.  The 
part  played  by  spe(H*h,  the  UMideiuy  to  drifl  in  the  direction  of  allitt^rations  and 
rhymes,  is  esp(H;ially  important  owing  to  its  influence  on  th<;  flight  of  topics  in  which 
c<»nn(H'tion  and  leading  thought  are  lost  In  the  writing,  too,  the  trivial  signs  of 
activity  get  the  better  oi'  legibility  and  sense. 

In  depressi(nis  the  very  opposite  txvurs  in  the  form  of  psychomotor  inhibition. 
Indecision,  difficnilty  or  inability  to  make  up  one's  mind,  show  espixjially  in  expres- 
sions, s])(HH^h  ;  and  the  mere  hesiuition  at  the  stirt  leads  over  to  hesitition  and  slow- 
ness and  weakness  in  the  exiHJUtion.  External  stimulation  or  danger  may  overcome 
the  inhibition ;  but  in  deep  deprt^ssion  or  stujM)r  even  these  may  fail. 

Inhibition  and  facilitation  of  voluntary  impulses  are,  howt^ver,  hardly  as  great 
ct)ntrasts  as  would  steein  at  first  sight  They  are  so  apt  t4)  pass  abruptly  into  one 
another,  and  so  olleii  they  occjur  in  a  peculiar  mixture,  that  the  characteristic  vari- 
ability of  the  voluntary  responses  is,  aiwr  all,  one  of  the  fundamental  traits  of  this 
entire  disease-group. 

For  (lidjictic  and  practical  purposes,  Kraepelin  classifi(es  the  material  of  pertinent 
ol)S(»rvations  into  three  main  groups — the  preeminently  manic,  the  preeminently 
depress(Ml,  and  the  mixed  states. 

lie  gives  excellent  picturiis  of  the  slightest  fonns  of  c»xeit<em(»nt  (hi/poynania),  of 
severer  forms  (manid)^  and  the  forms  with  tninsitory  or  last inir(»oii fusion  and  gn»at<'r 
proniiiKiiK'ti  of  hallucinatory  and  delusional  ])ro<luctivity — all  with  characteristic  moods 
and  flik^ht.  Finally  he  gives  a  picture  of  t\n\  usually  luxwh  Hhnrtvr  Mirious  nttacJcs^ 
of  a  little  over  three  or  four  weeks'  dur.iti(m,  with  a  very  rapid  develoimient  of  a  deep 
tlreain  like  clouding  of  consciousness,  c^unplete  <lisori(entfition  with  numen>us  hallu- 
cinations and  c^Hilusi'd  delusions  of  greatly  varying  color,  so  that  the  patient  drifts 
nipidly  from  fear  and  anxiety  tx>  elation  an<l  tn^stasy,  or  into  dull  indiff*(»renc«.  Sense- 
less motor  excitement,  beyond  th(»  possibility  of  fixation  of  attention,  extreme  flight  of 
idt»as  and  distract ibility,  vary  witn  times  of  ('onfused  dullness;  then^  is  no  sleep; 
rai)i<l  decay  ;  fre<iueiitly  trenn»r  of  the  whole  iMxly  and  lively  reflexes.  Remnants  of 
delusions  and  anomalous  iikmmI  may  outlast  the  excnt^'inent  an<l  (ronfusion,  and  diffi- 
dence, irritability,  and  perhaps  also  sliudit  fli^dit  of  ideas  may  persist  for  several 
weeks.  I'snally  the  ev(»nt,s  ni'tho.  psychosis  an;  forgotten  completely.  The  durati<m 
of  the  wMxuw  forms  is  longer,  usually  months,  not  infrequently  two  or  three  years, 
especially  when  there  are  manif<jld  delusions  and  only  moderate  transitory  exacerba- 
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tions  of  excitemt'iit  The  temilDation  is  Irequently  a  slight  depressiun  before  ct)m* 
plett'  rix^«*v«vry  tukfr».s  phn:^\  After  si'vere  attack!? in  s^nuv  riises  it  seeni*^  that  a  certain 
lack  iifjudjLruietit,  lack  uf  insiglit  into  the  diiieii:*t%  irritahiliiy,  and  iiioudiiie£>i5  may  W  a 
(K>rnjanetit  residual 

Tlic  tlrnresaiff  attacA's  show  similar  degrees.  A  feeling  of  diffieulty  of  etjncjen- 
tratiuii  arui  tbonjff!it,  subjeetive  ineiiiffieiency  and  dulbii'Sii.  a  boiK-lcss  nttiunie.  lack  of 
interest  and  fear  of  the  future,  occjision ally  inifie'nttive  tniiiL-^  nftluiuizht  (u  syiniituiii 
(xminioii  t*)  types  of  degejicratiyc  insanity),  iridm.si<>ii,  and  inaclivity  mark  the  lighter 
case&  Si  line  ca^^^si  may  pa&5  into  a  real  stujxjr  in  which  the  patient  prasps  noiliing, 
Fbows  Imrdly  uny  affect  except  ixrbaps  ^^liLdit  perplexity,  and  ii  lew  attaekiii  of  anxi<»ufl 
s=elf-defcni^L'.  Catalepi^y  ana  abouliii,  or  pliinless  resistance^  may  be  met  with*  Tbe 
mcinorj'  of  the  atlack  is  very  bazy. 

In  a  iM'cnrid  larire  gniiij)  dclusjiuns,  esiiwially  of  sinftilnes-s  and  penHx^ution,  are 
Hiihcr.iddt  «l  to  the  dist>nlcr  uf  thoiigbt  and  psyehnmntur  inliibition,  and  idnj  ticfWiunal 
bal luei nations  of  t^ight^  hciiring,  etc.  Or  hallurinati»*ns  and  delusi<ms  tif  iHT^ecnfion 
may  h  t  irj^  ;ii*  in  alcobolio  hallncinot^is,  witb  perfectly  eleiir  setihioriuiii,  and  complete 
orieutiitiou  ;  there  Is,  bowever^  a  t^ertidn  monotony  in  tlie  enmplaint>  und  a  rather 
rapiil  ^dving  out  in  tbiuking,  speaking,  or  writing  ;  the  moiKl  it<  one  of  dii^counige- 
ment,  ur  td'dull  stanng,  or  of  despair  wit li  moiiotrmcms  wailing.  Usually  a  eert^nn 
psycb\*UinU»r  inldbition  is  demonstrable.  In  otber  aises  a  deep  .stniMjn)Ws  el.udincss 
of  etmiscivtiLsness  may  ap]>car;  over  tbe  disoininected  but  greatly  varied  and  oil cu 
al>8urd  deliria  and  biillucniations,  tbe  patient  U^*<imes  in  access  rUe,  mute,  only  showing 
tbe  stranue  mentxil  state  by  a  tense  atixiinis  exjiressinn  and  resistjincc  amiinst  intiu- 
ences,  or  by  casual  odd  attitndcH  or  motions,  or  by  an  (Hi*asit>nul  suieidal  impulse; 
or  at  times  tb cy  produce  iVugmentary  uttt^rances.  Some  of  tbe  illui^ions  may  pen^ist 
d u n  I ]  L*  K't I n valcscen<.'e. 

The  tbird  ""  ntlrnf ''  /J//'e  \a  tbcoretieally  and  pnictically  very  imixirtant,  and  its 
deseriptiou  l>y  tbe  Heidelberg  Belioo!  a  most  creditable  aebievement.  Kn4c|>clin 
refers  be  re  to  tlm^j^e  unaccouji  table  eliatigcs  fiom  exaltation  to  depression  and  vii-e 
Versa,  and  U*  t!ie  xtetual  mixture  of  simultaneous  nninic  and  defiresj^ive  symptoms, 
wbieb  are  either  transitory^  (jokes  or  other  signs  of  exbilanition,  or  of  facilitatitai 
of  Vfiluntary  reactions  in  the  mitJst  of  a  depression,  fir  depressive  and  anxious 
moods  in  the  manie)  or  persistent,  iis,  for  iriHtanec,  tbe  esises  in  wbom  tlic  manic 
symptoms  coexist  witb  inbibition  or  depression  witb  excitement  tbroujubont  tbe 
^reat^T  part  of  an  attack,  lie  dcseriU^^  forms  id'  exaltation  with  decided  dearth  t>f 
ideas,  slijw  and  injir-euratc  atlcntinn  witb  times  of  very  inadi'f|nate  res|Hinsc.  With 
it  all  the  iiaticnt  is  eliecrfub  hnighs,  is  excitaltle,  mak<^<  fun  ;  but  the  restless  activ- 
ity is  limited  to  n  few  pninks  or  oec^asional  outl>rcuks.  In  extreme  cases  tbe 
patient  a pw'iirs  almnst  stuporous  (licnce  tbe  term  *'nianie  stuiK>r"K  Other  cases 
are  exalted,  but  ni:drilv  f tult-linding  and  irritable.     Tbese  ci:>nditions  lure  not  iniVe- 


(|ucnt  during  t!ie  transition  from  manic  ti»  depressive  states, 

/  ■  .  ]        'V*     •  r 

prcssion  of  delusions  of  sinftilness  and  despair;  or  the  j>atients  merely  sjieak  later 


In  otb( 


i  flci»ressjun  is  ac^*t)m  plained  t>y 
>f  sinftilness  an 
Tbese  episttdes  occur 


V['rcssjvt 

by  a  veritable  flifrbt  of  ideas  in  the  ex- 
tents merely  sjieak  later 
It  times  in  the  transition   fnjm  de- 


of  the  rush  of  ideas, 
prcssion  to  mania. 

If  wc  'dih\  to  this,  that  ihv  phffsu'fil  cojuh'tifm  ^hows  certain  tb^fiiiite  relations  to 
the  mental  dis<*rder,  that  c*anse  and  nature  appear  U>  Ih!  inainly  constituti^inal,  that 
tlie  niurse  is  episcKlic  and  only  in  4  or  5  per  eeiit.  eonsistimr  of  contirnnttis  circles, 
and  that  only  in  few  cilsi'S  siisrbt  resi<bials  develiiji  (only  tbe  short  attacks  which 
Rvur  Ycr>^  idtcn  seem  to  tend  tn  a  tvrtain  deterioration)^we  have  a  fair  summary  of 
the  gr<iiif>- 

Atler  his  dcscnjition  of  the  forms,  Knu'pelin  resumes  tbe  discussion.  He  point.s 
out  the  I'reat  variability  and  relative  triviality  of  tbe  cftiwr  id*singlt^  attacks,  and  the 
often  snrjirising  indc|M*ndenee  of  tbe  whole  irroup  from  extenial  influence,  and  in- 
sists? on  the  n institutional  feature  in  their  ctioli*L\v, 

Kniej>elin's  arLniment  apfvears  ver>'  eotnnncing,  iitdcss  there*  sbonliJ  be  too  many 
transition  cnisi'S  to  the  trroup  of  dementia  pravox.  There  als*>  may  be  a  <^|UCslion  as 
Ut  whether  the  pen<Miic  mental  disonlcrs  are  really  all  manic-<lcprcssivc.  It  wf- 
tainly  demolishes,  efb^'tively  in  the  « yen  of  an  ini]jartial  alienist,  tbe  old  dogma 
ciiTKH-rning  certain  traditional  distinctions,  and  pushes  to  tbe  fn>nt  matters  of  grcnter 
roeditnd  int^^rest* 

We  must  now  take  up  another  largo  t'^mup  of  Kraepelirrs,  that  of  rfoM^pw/iVi 
prtratx.  As  will  be  rememltfTtMl  from  tbe  quotation  heretofore  cited,  it  is  a  pro- 
visional group,  originally  dcs<'ribed  as  a  disease  of  metabolism,  together  witb  myx- 
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(idema  aud  general  paralysis.  Referring  to  our  previous  remarks,  we  recapitulate 
Kraepelin' 8  belief  of  1890.  He  realizes  (fitlh  edition,  p.  414)  that  he  goes 
beyond  the  facts  established  by  research  by  ai^suuiing  that  in  all  these  diseases  the 
cortex  is  damaged  by  poisons  produced  by  a  morbid  constitution  of  the  fluid  parte 
of  the  body  owing  to  the  derangement  of  certain  organs  which  have  a  special  mflu- 
ence  on  metabolism.  "This  conception  proved,  however,  so  fruitful  in  myxedema 
and  cretinism  that  its  further  application  is  wammted  on  the  mere  fact  that  the 
clinical  coincidence  with  these  forms  is  verv  (»bvious  in  the  chief  characteristics.*' 

This  jussumption  has  been  dropped  for  lack  of  sufficient  evidence,^  and  the  term 
**  processes  of  deterioration  "  is  abandoned  Ikkwusc  deterioration  is  the  key-note  of 
genenil  paralysis  and  of  senile  dementia  as  well,  and  they  might  be  understood  as  in- 
clu<led  wulyr  that  U^rm.  We  shall  also  see  that  Kraei)elin  ao^iuiesces  in  the  generally 
a(*(*-(.ept(Ml  distrust  of  prognostic  principles  at  leitst  in  melancholia  (which  is  a  diseime 
of  variable  jirognosis,  and  therefore  a  different  sort  of  an  entity  from  Knieoelin's 
other  diseiuse  types,  one  not  consisUMitly  created  fmm  the  prognostic  stand i>oint);  and 
we  may  well  be  anxious  to  learn  why  deterioration  should  ue  considered  the  chief 
characteri>ti(;  of  a  special  group.  Is  it  a  deterioration  such  as  would  never  result 
from  a  disinust;  like  melancholia,  or  any  other  '*  simple"  disorder?  When  defining 
dementia  pnccox  JUS  a  **  series  of  diseiuse- pictures,  the  common  feature  of  which  is 
the  termination  in  a  special  kind  of  state  of  mentid  weakness,"  KraepeUu  adds: 
''  It  stHUus,  however,  that  this  unfavorable  termination  need  not  take  place  without 
exception,  but  it  is  so  uncommonly  fretiuent  that  for  the  nresent  we  still  prefer  to 
maintain  the  term  in  usi^  I^erhaps  other  terms,  such  as  tliat  oi  dentenza  pmnittva 
of  the  Italians,  or  (Jrmentia  «/7wp/fu;  (preferred  by  Ilit^ger).  are  even  more  appropriate. 
According  to  the  clinie^il  and  anatomical  facts  known  so  tar,  I  cannot  doubt  but  that 
we  deal  hertj  with  sevens  damage  to  the  eorU»x,  Jis  a  rule  but  partially  recoverable 
at  best.  Whether  the  diseiustj-pnnjess  is  the  same  throughout  must  be  lefl  in 
uncertainty  at  the  present  time.  * '  Further :  ' '  The  variability  of  temiwraiy  pictures 
(symptom-cornplex(\s)  wlm^h  we  observe  in  the  course  of  dementia  praocox  is  very 
large,  m  that,  on  superficial  observation,  the  inner  connection  can  often  be  recognized 
only  with  gn;at  difficulty.  We  find,  liowever,  certjiin  iundamental  derangements 
over  and  over  again  in  a  more  or  less  explicit  form ;  most  purely,  it  is  true,  in  the 
terminal  St ati»s  in  which  the  more  or  less  actndentiU  and  transitory  accessory  symptoms 
of  the  <liseasc!-process  have  receded  behind  the  lasting  and  characteristic  changes  of 
the  mental  life." 

This  elevation  of  the  ** outcome"  to  a  nosologicid  criterion  is  a  very  radical  step. 
^  y>nori',  maiiy  objiHjtitms  ()n  general  nie<licjd  principles  revolt  against  it  But  all 
objections  will  fail  if  the  empiriejd  result  is  in  harmony  with  the  claim.  In  an  em- 
pirical scrieiice  we  are  far  hiss  cHincerruHl  about  the  reiuson  of  the  fact  than  about  its 
certjiiiity,  and  the  i)ossibility  of  pnidicting  it  from  conditions  which  do  not  already 
include?  it,  or  includii  it  so  that  it  wius  not  formerly  rtH^ognizcjl. 

Ill  Kraepelin's  Ixmk,  we  look  in  vain  for  the  term  siH^mdary  or  terminal  dementia. 
Since  tln^  (M)llaps(;-delirium  and  the  (rare)  amentia  (which  compn^hends  only  J  per 
VAiwi.  of  Knu^ptelin's  cnst^s)  do  not  leave  l)ehind  dementia,  since  the  toxic  psyehosH»8 
are  a  topic  by  themselves,  and  of  relatively  good  pro^aiosis,  and  epilepsy  and  senility 
are  anyhow  distiiurt  entiti(\s;  moreover  since  inani(Mh»pressive  insanity  has  one  of  its 
fundamental  raiKons  d'etre,  in  the  exemption  fmm  d(?t<Tionition — we  must  sec  in  the 
casi»s  of  deni(»ntia  pr«XM)x  the  almost  exclusive  ground  for  the  development  of 
**  scH'ondary  dementia. " 

Liit  us  see  what  Kiaept^lin's  distinctions  are  : 

In  manic-deurvHslve  iiimnify  we  found  our  diagnosis  on  a  triad  of  symptom-pairs — 
exaltation  and  (h^pression  of  feeling's  (lus  we  have  learned  from  Weniicke  ;  not  to  be 
mixed  up  loosely  with  perplexity),  flight  of  ideas  or  inhibition  of  thought,  and  irre- 
sistible j)sy(^honiotor  unrest  or  iidiibition.  Tlies(»  fundamental  symptoms  decide  the 
diagno.sis,  and  our  final  qut^stion  will  l>e  :  Are  they  tniit^  of  eonstituti(m  and  tem- 
porary exaixgeration  of  individual  make-up,  or  an»  they  the  expression  of  a  special 
<liseiuse?  To  what  extent  are  they  at  the  core  of  tlurnatholo^Heal  process,  and  to 
what  extent  eollat<'nd  <?videnc^i  or  individual  resinmse?  Do  they  explain  the  ten- 
dency U)  nrurrtuice  and  tin*  absence'  of  <let(Tioration  in  these  types? 

And  what  are  tln^  fundanu»ntal  traits  (claimed  for  dementia  pnrcox  apart  from 
ttinnination  in  a  peculiar  kind  of  mental  weakness? 

^  And  to  thos<'  who  do  not  live  in  goiter  regions  it  nnist  Im»  especially  welcome  to 
see  a  iwnuliKni  withdrawn  with  which  they  have  only  theoretical  experience. 
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Kraepclin's  de^riptiari  is  not  vi-ry  direct  It  follows  his  general  pkii  of  eiaruina- 
tioQ,  whieli  miikes  ii  uisst'clion  vA'  uiie's  exptTient'e  witli  the  jmtiisnts,  whkh  uiuy  be 
distractirj^^  fur  \nw  mi  lijirtknitMi  un»i  tnuned  Uj  ii» 

The  cmijpreKi^nskMi  ofextenitil  t^timuli  Ls  u^unlly  nift  deeply  interfered  with  ;  the 
patients  tfthii  Ituve  u  reniarkahly  jtroinl  iiiider>it:iijdiijir  (d'  whiit  is  ^uiiipr  tm  even  dur- 
ing gmjit  eXeiteiiteHt,  ;inil  tlieir  ofk'U/att'oit  lis  Ut  [fhiw  j>er.si>ij,  uTid  date?;  is  usuiilly 
surprisingly  intiiet*  exrejit  oi^Mi^iionahy  in  .stufHtr  and  imdliund  anxiety.  Tlie  eorreet 
iH^reeptioii  ^^  Imwever,  at  times  eunwuleil  by  delii>iuiial  iiitert>ri't;iti<jiTS,  and  ej<pe- 
eially  obseured  l>y  the  iVequent  disint'linjition  tn  give  an  aeeouut  and  the  tendeniy  t«j 
tritiiui;  or  to  intiiitiunal  di^eenti^ui.  Ihtlhicimtiiimi^  hardly  ever  are  iiiL^sed  in  an 
aeute  nx  a  suliaeute  di  vxiluiiment  i»f  the  disiaM'.  They  eidier  peD>iKt  ur  tiitle  slowly  \ 
at  tir^t  they  tire  usiKiliy  iin[!ieui>;iijt,  and  latir  tliey  are  takt  ii  with  indiffereiiee.  Thuse 
uf  heai'ing  art^  njnr>i  prominent,  next  tliuse  of  vi>ion  ami  tonrli  and  jiiiisations  of 
eurren*4<  of  eontaet-s  ;ujd  u\'  wmuns  intiueiiee:^,  Thoy  are  frefpR-ntly  looked  upoJi  as 
artitieial,  as  a  kind  of  tiieater,  sumftimes  ;iuju^ini^  ;  it  is  iL^^ually  difficult  to  get  de- 
RTiptions.  Often  they  ;ire  alisurd  and  ineuhereiit,  even  when  tlie  ]»atient  iw  eun- 
ni'eted. 

The  seDjsorium  or  amsn'otmitJift  is  jierfeetly  and  iienuanently  clear  in  many  ea^ses. 
TemjM)rar>'  elondine&v<  in  exeiterueiit  and  f^lnpor  i,^  usually  .diglit  and  nlhu  only  at>- 
ptirent.  Afttntimi,  on  the  other  hand,  is  alway:^  deejily  lifleete*!,  uwing  to  grerit  dis- 
traetibility,  and»  alwivc  all,  owing  to  a  lack  of  sjjontaneuus  interest,  a  lai  k  of  n-al 
deni re  to  digest  and  inrder^taiid  In  deep  ^^tuftor  or  advanced  dementia  it  may  l>e- 
ecmie  ipiite  impossible  to  rouse  any  atteiitioH  ;  ♦ai  the  other  hand,  there  may  he  a 
stealthy  curiosity,  bn-aking  at  titues  thnmgh  the  negativism. 

Ahmttn/  is  reliitively  little  disturlx  d,  siu'prisijigly  so  \\tr  frftffntmfftri/  kn*»wledgo 
of  dutes,  whool-inlbrniation,  etc.  Also  the  aecjuisition  ol'  new  numbers  or  names 
by  a  |>parently  totally  apathetie  |iatietits  and  their  retention  for  duy,s  and  weeki?  is 
souietimes  surprising.  But  it  h  iVet|iiently  difficult  to  get  at  the  faeti?  owing  to 
tiegsitivism. 

Tlic  can  rat'  of  thought  fdways  suffers  proloundly  si>oner  or  later.  Even  apurt 
from  the  inetdicrcnec  in  states  of  excitenn-nt  and  from  stujHir,  there  i>,  as  a  mlc, 
an  inereasinL'  thlttpidott'oti  ofihnnfjht.  At  first  it  may  show  merely  in  inereast^d  dis- 
tnietibilit?,  >ud<len,  erratie,  often  si  n.-^clcss  tdmnges  n\'  topic,  and  in  the  interpolation 
ol"  superanous  phrases  and  digressions.  This  not  jnlreqiienlly  cuhni mites  in  u  eon- 
fosiini  iA'  sfictTh  with  a  loss  td"  all  eonncetion  and  with  new  wonls,  t>i'ien  in  striking 
contrast  to  the  eonneeti*il  Ixdiiivior  and  the  real  train  of  thf»ught,  hi  wliieli  the 
patient  uiay  gnij*t>  ainl  even  clalMirate  in  g<Mid  onler,  although  even  in  this  n-Mn'ct 
signs  of  stereotytty,  ehnging  to  siniile  (.HUiwpt^,  and  the  r<  cnrrenee  of  the  KUne  lim- 
ited phrases  tor  wiM*ks  or  ujonths,  shnw  a  reduction.  Fre^piently  there  is  aLs<i  a 
tendency  to  rhytjjcs,  to  scijseles'^  repetitions  id"  *<< Glials,  U»  ibreed  wor^l-j^lnyii. 

Without  exception,  there  is  also  a  iindbund  damage  to  jmffpnntt.  With  all  the 
relent ji>n  id'  obi  knowledge  and,  iti  SiMni^  Ways,  of  its  usc^  the  dele^'t  of  attention 
does  not  fail  to  prevent  a  real  gnu^p  rni  the  situation  ;  the  most  natiiral  timelusions 
fail  to  U*  drawn;  disTeptmeies  and  olijectirms  are  not  tlitmght  ot  Ilence  ibe 
erronetms  views  on  their  situation  and  ctnnhtion,  the  inability  to  gniisp  the  serious- 
ness of  the  dt.*order  and  of  its  eonsecjuenecs. 

Extremely  often  transitorj'  nr  lastnig  df'Imionft  fonu  on  this  gn»unil,  at  first  sad^ 
hyp<K'hondriaeah  self-an-usivtory,  or  persecutory,  later  more  cxisj*nsive,  but  m^^stly 
eontrary  to  all  jJinise  or  at  least  more  or  le?ts  crnitie  and  Somewhat  changeahle.  Even 
in  the  elcarly  pannH»ia-likc>  trjtins  the  dehisions  gnidmdly  lose  their  force  and  efinnee- 
tion,  while  in  the  other  ff>rms  they  finally  rcapi»ear  only  from  time  to  time. 

Very  8tnkin^  arid  profiiun«l  ilisorders  reLnilarly  take  plaix"  in  the  rmt*fHmo!  hfe. 
The  sadness,  anxiety,  or  exeitcnn^iit  of  tin-  ^mset  or  llse  rarer  gaiety  with  immod- 
erate lauirhter  pass  into  more  or  less  eni<(tionul  dullness.  This  i.s  pcrhu|\<  at  the 
root  of  the  general  InditTerenet^  of  attention,  and  not  infn^jueTitly  the  fii-st  siirn  for 
part'nt^H  and  frienils;  matter's  of  interest,  ties  <d\'ifFt*i"tii»n,  everi  wont  id  jJcusud' 
(except  mThaf»s  the  attraeti*>ns  of  ft»od),  urc  n*  irleeti  d  ;  and  on-asional  irritability 
shows,  t\w  iff" iiif ft ttor  ami  ftrftf^itif  i^ivm  t<3  show  a  iTiTicnd  reducti^ni  of  vohuit^irj" 
impulst\s  in  genernl,  f|nite  ]iliiiidy  in  the  terminal  staw:cs,  hut  often  al  the  outset. 
The  patient  iH-rtimes  Lizy  and  nei.diH'tfiil ;  if  excit»'mcnt  owurs  it  lacks  definite 
aims,  mid  is  a  planless  di>«-harirc  nf  inner  tension.  It  is  ofti^n  an  impulsive  reaction 
to  a  smlden  whim,  withont  ex|)l;oiator)^  reasons,  (»r  at  least  ini  nmvineing  rmes. 

Tin*  same  initd>*«piacy  of  c*«ntrol  shows  also  in  stnpur,  which  is  generally  governed 
by  the  phenumennn  of  obstruction  of  wili^  a  wiping  out  of  every  im|n»lse  by  a 
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8tn)iiger  one  iu  the  oppobite  (lirectiou ;  this  is  especially  manifest  as  negativum 
whicli  is  showu  iu  resistauce)  aversion,  direct  i)erversion,  or  mere  inaccessibility. 
Evoii  in  tliis  stage  sudden  senseless  outbreaks  are  observed,  perhaps  followed  us  sud- 
denly by  a  relapse  into  stupor.  Not  infrequently  the  same  impulse  reappears, 
sterroh/pies  of  vwtion  aiul  attitude  develop,  so  characteristic  of  catatonia,  also 
verbi^^(;r:ition,  mainierisms  and  oddities  in  many  ordinary  actions,  which  may  ixirsist 
for  years. 

Probably  in  some  connection  with  severe  damage  to  the  will  and  to  spontaneity. 
w<;  tiirther  find  aiitoniatic  resixnises  to  »u(/f/ejttum.  The  patients  become  members  ot 
a  herd,  and  in  many  of  them  there  is  temporary  or  permanent  caUdep»y^  and  oileo 
ecliolalia  and  echopraxia.  Although  these  sym[)toms  vary  considerably  there  are 
probably  few  ciusiis  of  dementia  pruocox  who  would  not  present  the  one  or  the  other 
of  tlu\se  siirns  at  somt^  period  of  the  cHjurse  of  the  disease. 

Tlie  aiixicitii  for  work  suffers  very  considerably  without  exception.  The  patient 
needs  uriting  every wliere  and  is  incapable  of  adaptation  to  new  conditions.  Work 
of  a  monotonous  kind  is  otleu  done  faultlessly,  but  also  thoughtlessly  or  with  odd 
admixtures. 

The  physLCdf  condition  is  equally  marked.  Fainting  spells  and  epileptiform 
convulsions,  more  rarely  spiusms  of  isolated  muscle-groups  (face,  arm),  tetany,  or 
apoplectitbrni  attacks  and  even  prolonged  palsy  are  n()ted  as  preceding  the  disease. 
At  times  such  an  attiuik  of  coma  is  the  Ix'ginning.  Kraepelin  noted  such 
incidtifits  in  18  per  cent,  of  his  castas,  excluding  those  auses  of  spasms  or  fainting 
tipells  in  childho(Ml  the  bearing  of  which  is  (piite  uncertain.  >L>reover,  there  were 
in  several  instiinces  hysteriform  spasms  and  palsies,  u|)honia^  singultus,  sudden  rigiditv, 
l(K*al  contractures,  etc.,  and  lastmg  iHiculiar  choreatic  motions  (athetoid  ataxia^.  Iu 
two  cases  there  were  plain  aphasic  (lisorders  during  a  state  of  uuU  cloudiness  (inabil- 
ity to  recoirnize  aii<l  nanui  objects  for  several  hours  although  the  patients  could 
speak  and  made  evident  efforts). 

Tliti  ternlon  reflexes  are  always  incn|.ased,  also  frtKjuently  the  mechanical  irrita- 
bility of  mus(4e.s  and  nerves  j  the  pupils  are  often  wide  or  diffenuit ;  vasomotor 
disorders,  cyanosis,  circumserilKul  e<iemu,  dermatographia,  and  at  times  excessive 
perspiration  are  found.  Saliva  is  ofltm  abundant.  Tlie  heart's  action  is  suljject  to 
great  variation  an<i  is  oftt^n  weak  and  irn^gular.  The  tcin[)eraturc  is  usually  low, 
the  menses  irregular  or  absiuit.  The  ol)Mervations  of  disonlcr  of  the  thyroid  have 
probably  only  Im-al  interest  Anemia  is  very  friMjutMit  Once  then?  was  glycosuria, 
once  polyuriii.  Sleep  is  much  derangwl ;  the  appetite  often  iHjrversc.  The  weight 
is  very  irregular,  ana  is  apt  to  rist!  finidly. 

Sinet^  the  forms  are  very  variable,  a  division  into  hebeplirenic,  aitatonic,  and 
paranoic;  forms  is  artificial  and  claims  only  didactic  value.  For  a  special  deascrii)- 
tion  W(^  nmst  refer  t()  the  text.  For  our  prestuit  purposes  it  may  m  sufficient  to 
stiitii  that  the  paranoid  forms  are  given  the  ptM)rest  prognosis,  the  hebephrenic 
forms  show  in  75  per  cent,  a  profountl  dementia,  in  17  i>er  cent,  a  moderate  de- 
mentia, and  in  8  \n\x  cent  what  might  prsictically  l>e  (rallcHl  a  re(H)very.  Catsitonia 
results  in  59  per  (HMit  in  a  peculiar  and  considerable  dementia ;  in  27  jK»r  cent  the 
denK'ritia  is  moderates  or  slight,  and  in  13  per  cent  then?  are  no  residuals  or  but 
slight  ones.  A  c(»rtain  ininiber  of  the.st*  an»,  hoW(»ver,  likely  to  ex|>eriencc  fatal 
relaf>ses.  Twenty  \)vx  cent,  of  the  patients  show  pn)longed  remissions  resembling 
n;coveries  an<l  lasting  up  t^)  *'fiv(»  to  tan  years."  The  remarks  on  the  reasons  for 
the  jlifferencre  of  prognosis  (vol.  ir,  p.  18()J  are  of  de(ri<led  imiM)rtance  to  us. 

**To  my  regret  I  have  not  been  able  so  far  to  find  any  definite  )K)int^  from 
which  to  draw  cnnclusions  (concerning  the  pmbable  t^Tmination  of  the  individual 
case.  Considering  tht;  nicov(Ties,  as  it  were,  as  remissions  of  long  duration,  we 
shniild  have  to  answer  the  question  :  Which  c^ist's  justify  ho|)e8  for  the 
(H!currence  of  )>rolonged  remissions,  and  all<T  how  long  a  time  may  we  still 
hope  for  one  ?  There  is  no  doubt  but  that  in  genend  the  attacks  of  rapid  onst^t  are 
nion;  likely  to  lead  to  remissions  than  the  shjwly  devi^loping  ones,  very  much  as 
in  gentcral  fKiralysis.  Since  an  acute?  onset  with  vivid  excit<;ment  is  imomparably 
more  fn»(inent  in  catit4)nia  than  in  tin?  helK?phrenic  fonns,  we  may  W(?ll  make  this 
a(?(M)untHl>le  for  their  mon?  favorable  prognosis.  Moreover,  the  pn)bability  of  con- 
siderabh?  impn)Vem(?nt  iM'conies  less  in  a  measure  as  those  |M?culiarities  develop 
whicli  \sv.  find  so  pnmiineiit  in  tin?  large?  number  of  wirtainly  incund)le  cases.  We 
mentinn  tlu?  loss  of  emotional  n»sponsiveness  while  crcmiprehensitm  is  pres<»rved  ; 
furtluT,  th(?  fix«'d  mannerisms  an<l  ster<?otypies,  and  finally  the  jwrjcMlic  una(?eount- 
able  depres-sions  and  excitements.     It  is  naturally  merely  a  supposition  so  far,  that 
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tlic  developtiietit  iit'  tliojie  and  probably  uf  many  other  ^\gu^  aieaus  the  approach  of 
an  iiicunihle  termitial  ,stHU%  yet  uji*uy  eatiRTkiiei'iJ  are  in  tkvor  of  i\\\^,  A  very 
kr^'t'  nmuIxT  uf  uWrvatiuns,  ntretiilly  pltiuiicJ  and  coutinued  with  thi^?  in  viiw,  will 
gratlually  make  this  matttT  elear. 

"  It  iri,  of  foui>e,  niit  always  ea^y  X\i  Ik*  quite  sure  t^mceniiiiif  tlie  existciiw  of 
tho^  gigjiis.  Inditlert^nee  t-oward  the  hiippenin^^s  in  the  j^urroundiiiji',^  may  also  l>e 
pretended,  thtuugh  ue^ativi^m  t»r  t1n'iai;:[i  Kinpor,  Only  whtn  the  patients  sfii>w 
akniilutely  nil  interest  in  their  iellnw-patient>,  their  ^elatlve^  and  their  ixH^-uputiyn, 
Dotwil iLstandin^'  eiimplete  eomix'Mire  and  withnEt  the  ^igns  iif  neeativisuj.  may  we 
e^jneluile  that  the  en*t»tional  resjKjnMVeiie.^  i^  aetmilly  annihilated.  In  a  similar 
way,  only  the  tru|y^  la>tin^  and  eomiilt  ti'ly  fixed  st4"nx>iyi»ieii  ean  Ik*  iLsi'd  to  jiick'e  t>f 
the  ehaneejs  of  rtH-overy,  and  imly  thuhe  depressiun^  aiid  exeiteiuents  which 
eidar^'e  iiiui  disapj^ear  again  suddenly  lifter  qijrte  a  short  duration  imd  id  moi^ 
or  le.»^  reiLiilar  intervals.  Uu  the  other  lianfl,  the  persisteiiee  *d'  a  decided  ne<rativ- 
ism  with  t^tutKir  w<.*iiid  a^y^ui  U\  W.'  open  in  far-n.'aehiii|f  improvement  even  aftiT  a 
Very  luiiir  timiv  In  definitely  ineurabie  eases  the  negativi>im  usually  sul*sides  Lmul- 
ually  ;  yet  we  know  cases  in  which  a  negativistie  stufmr  terminated  in  a  sur|(ri^in^ 
reeovery  witii  delect  after  three,  five,  and  even  ej^ht  years.  Whellier  siieh  eases 
imply  probabilities,  ur  merely  remote  pt^ssibilities  re^^uires  further  investi^^ation/* 

Thesie  passii^'es  .should  U^  sufficient  i*>  shuw  the  reader  the  ei*uti«in  of  Kraeiielin 
and  the  restriction  whieh  lie  init  upon  himself,  and  also  the  points  wliieh  be  is  b-d 
til  cemsider  most  liindamental  Ibr  tlie  working  of  the  dibeaBe-priiKnple  whieh  britigs 
ab<iut  the  various  resdits. 

The  last  gniup  ereat4.'d  by  Kraepelin  and  to  k*  dn*wn  into  the  jv^qie  rd'  our  fn- 
vestigatiuii  is  that  of  iiithiucholui.  By  tbis  term  are  meant  all  the  morbid  anxious 
depressions  of  advanced  age  such  as  do  i»ot  represtut  jduises  of  other  ibrms  \\\'  in- 
8jt»*ity*  Besides  deprt*ssioii,  there  are  always  delusion  I'ormatioiis,  espn/ially  of  sin- 
fulness, but  also  of  jierserution  atjd  hyiHK  iHiUflriasis.  Tlie  onst't  is  gradual ;  the 
patient  tetls  i>tM>rIy,  is  anxious  and  dull,  woni«"s,  bnt  has  ^^<Hid  tuid  bad  days.  All 
doubtful  actions  ever  done  assume  immense  proportions;  ai^ainst  tlie  reuiors<:  no 
reast»ning  avails,  and  the  ideas  seem  to  b(^  more  than  ex^danations  ibr  the  depression. 
Fear  of  punishment  and  of  the  eoitseipenees  u I' though t.s  and  ailions  add  further 
elaV'TT^itkrns.  HyrMndiondrincal  ideas  td*  effeets  of  ilbpnjetiees  «jr  interpretations  of 
temponirj^  seiusitions  are  fantastically  worke<l  tiut.  Isolated  hallueinatioiis,  s<'oldin^, 
or  suggesting  things,  or  visions  *d'  all  sorts  id'  aliisurd  things,  add  t*>  the  torment, 
Seiisoriutu  and  orientation  remain  elear^  notwithstaTiding  the  rMTiisional  delusiiUKd 
stiUements  that  thinirs  and  people  are  '*  different";  the  stream  of  tliouglu  is  c^ilo  rent 
thougli  jsouiewhat  motiotouous,  although  the  jvatient  may  eomjilai!!  of  *'so  UKiny 
thoughts '* 

A  iseeond  g'roiip,  of  u.«ua!ly  older  f>atients.  may  Ik:  made  of  those*  cjises  who  Itave 
more  prominiTit  emtie  uiid  al>surd  delusions  and  elabiratitms  of  what  they  see  and 
feel;  foruis  of  '^deitrfjujuWr  Wtthtimtn.^*  Nihilistic  ideas  may  govern  tlie  field,  ht 
at  limes  meairer  delusiorKs  of  an  exalted  ebaraeter;  hallucinations  are  more  marked  ; 
the  i*i'risorium  and  orientjUion  are  fre^puntly  less  clear,  Tlie  stream  of  thought  t3 
confused  auil  monotonous,  especially  during  aLntatioii  ;  invariably  anxiety  is  asso- 
ciated with  tlu"  depression  ;  but  there  is  a  eertiiin  abnirption  restrietin;;  the  seojx^  of 
interest.  Relatives  are  ai«t  to  make  a  deeper  imi^resjiion  on  them  than  even  very 
exeit^Hl  fellow- J >atient*i,  Coneeruing  their  attitude,  there  are  all  grades  of  transitions 
of  agitation  The  tH>urst^  id"  the  disi^ast^  always  shows  a  more  or  less  regular  enrve. 
The  |>rognfisis  is,  on  the  whole,  doubt  tub  Only  32  wr  t*ent.  reeovered,  2?>  per  cent 
iniftntverl  enough  to  go  home  and  oartially  resume  tnetr  mrupatiori,  2<i  ("or  rent,  re- 
m:iined  uneun^d,  and  19  per  etnit.  died  during  the  first  two  years.  Among  the  ejises 
below  fifty-live  years  of  age,  40  per  txMit,  recovered  ;  i»f  tbe  ohler  fines,  only  25  jkt 
cent.  The  unfav^mible  turn  usually  shows  in  a  decrease  of  emotional  excitement 
without  a  decrease  of  the  niorliid  enncepts,  or  with  a  dev*'b»t>uiient  oi*  al>snrd  delu- 
sions. When  depreSwStou  an<l  delusiiins  firvtilly  fade,  the  patient  remains  dull  and  in- 
different, easily  (!isei>«raged  and  cr>*insr ;  in  graver  defei't  the  patient  beeomes  cou- 
ius<^d,  forgetful  devoid  ot'  enn:»tJons ;  they  stand  around  didl  and  lamenting  uionot- 
onously.  Others  Ih^eome  inaecessible,  ehihlish,  are  in  aTi  attitude  of  .*;elf-defen!^, 
gesticulate^  and  munible  to  theoiselve^.  The  loss  of  weiglit  usually  continues. 
Autopsies  merely  showed  extetigive  art-erioselerosb,  and  in  two  older  cases  signs  of 
beginning  cerebral  atrotdiy. 

Sixty  pt^r  cent,  of  tlie  ca^<^  are  women  ;  most  of  the  attacks  »M^^ir  lietween  filly 
and  sixty,     Etiologiealiy,  heredity  \&  moderately  prominent  (trt^tuently  arteriosclero- 
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tio  disorder);  oonstitutional  odduens  aud  external  condition  seem  to  play  a  great 
part.^ 

Kraepeliii'8  desiTiption  includeH  most  ca.soH  of  anzioUH  muluneholias,  deprcKsive 
**  Wiihmiuni,''  and  the  senile  depresHioni*.  It  awcribcs  all  the  denretwions  of  younger 
years  tt>  luanie-depressive  insanity  or  dementia  pnccox,  a  few  U)  degenerative  insunity 
an<l  perhaj)S  also  to  hysteria.  Manic-depressive  insanity  which  may  begin  in  the 
])eriod  of  involution  shows  a  more  rapid  and  iavorable  course,  signs  of  manic  traits, 
su(;h  as  considemble  impulse  to  activity,  flight  of  ideas,  exalt<id  ideas,  cheerfulness^ 
without  any  signs  of  dementia  ;  in  the  actual  depression,  the  behavior  of  a  case  of 
melancholia  fonns  throughout  the  natural  expression  of  their  anxious  or  irritable 
m<H)d  ;  whereiis  in  manic-depressive  cases,  indecision,  retardation,  and  inhibition 
of  all  voluntary  ju;tions  sUmds  in  the  foreground.  On  the  other  hand,  whenever 
they  do  sIh>w  irritiibility,  it  is  always  accompanied  by  vivid  resiMMise  in  conduct  and 
utttiranctis,  whereas  the  irritiibility  of  the  melancholic  bea'rs  the  stamp  of  inward 
anxiety,  litn-urrenc^is  are  observed  in  15  i)er  cent.  In  some  of  the  cases  it  seems 
that  a  previous  attack  occurrecl  in  the  fourth  deiuide. 

Transitions  to  siMiile  confusion  are  ({uite  gnidual.  A  differential  diagnosis  from 
dementia  proBcox  will  vmue  into  <iue.stion,  especially  wlu!re  c;itatonic  signs  of  rigid 
negativism,  iKH'uliar  silly  excit4»ments,  and  manntTisnis  develop,  espet^ially  where  the 
patient  is  otlierwise  compostul  and  oriented.  The  diiferential  diagnosis  from  general 
pandysis  is  sjii<l  to  Ixj  most  difficult. 

Al>out  a  dozen  (^ases  that  Kraepelin  hiw  seen  within  ten  years,  induce  him  to 
descTibo  separately  a  presenile  stiite  of  gnidual  development  of  great  wcnkness  of 
iudgnient  with  delusion  formation  and  increa.st»d  emotional  irritability.  Manv 
hypiMrhondriacal  traits  remind  t)ne  of  hysteria ;  the  delusions  are  fleetinij  ;  they  lack 
the  (umm'ction  and  elalH)r.ition  of  paninoia,  and  the  patient  is  cjuitc  inconsistent. 
Women  are  attaeketl  in  the  forties  or  fillies,  men  a  little  later.     ll(?redity  is  almost 


coiistiint.  The  t^xi^lusion  of  dementia  pnceox  is  niadt^  probable  bv  the  absence  of 
cutaloni<'  si^rns ;  what  may  resemble  them  is  not  sininly  iftipufsive,  but  always 
founchMl  on  delusions.     The  t<^rmination  is  never  ])rofoun(l  dementia,  but  a  moderate 


weakness  with  a  few  changeable  and  disconnected  di'lusion.s. 

\V<»  now  turn  to  the  works  whicrh  t^ike  a  difftTcnt  st^indpoint. 

The  nhh'i'  writers  on  mania  and  on  melanrhoh'a  were  obviously  in  as  decided  a 
position  as  the  one  taken  by  Kraep<»lin,  whtMi  they  groupecl  together  the  recovemblo 
and  the  detvrioniting  first  or  see^)n<l  attacks  as  manias  and  melancholias.  They 
considertMl  it  ini|M)ssibl(»  to  make  a  distin(?ti«>n  airording  to  the  (jutcome  clearly  from 
the  start.  On  the  other  hand,  they  pretend  that  the  attacks  of  periiKlic  mania  are 
distinguishable  from  the  .simple  non-nrurnnit  attac^ks  ;  at  l(»a.st  they  give  rules  of 
distinction  and  tht»y  makt;  a  great  c^ise  of  the  distinction  of  excitement  and  depres- 
sion. 

On  the  P]uropean  (rontinent  the  acute  psyrhrm's  havti  long  In'en  divided  into  more 
8pe(!ifi(!  grouns.  Meynert's  amentia  and  the  types  oi*  Wahm'nn  with<lraw  a  larce 
number  of  tliost^  castas  in  which  a  tnie  depression  or  a  tnie  exaltiition  could  not  be 
called  the  ehi(!f  and  leading  ieature.  This  purifier!  the  gnmps  of  mania  and 
of  nielaneJiolia.  Mania  as  deserilKul  b^v  Mendt^l  (ISSl)  is  not  (Essentially  diffen»nt 
from  whjit  Ziehen  and  the  earlier  (HJitions  of  Kraepelin  imnlie<l  by  it.  Sinwi  our 
whoh^  tlisinission  would  lack  a  safe  foundation  if  I  should  t^ike  for  granted  the 
reader's  knowledg(?  of  the  sulMlivisions,  I  give  a  summary  of  Ziehen's  groupings, 
referring,  howevt^r,  to  Sehiih^'s  "  Psyi-hiatrie"  as  the  In'.st  exponent  of  the  older 
standpoint  which  governed  the  <lissolution  of  the  huire  groups  of  what  is  called 
mania  and  m(*lan<0)olia  in  Ando-Ameri(*an  psychiatric*  lit(*rature. 

Ziehen  also  adheres  to  i\\{\  restricted  typ<^s.  From  his  first  (Motion  he  rcijuires 
for  th(!  dinL'nosis  of  mania— (\)  exhilaration  ;  and  (2)  acwleration  of  the asstKriation 
of  ideas,  and  ;us  part  of  the  lattxT,  motor  agitation.  All  the  symptoms  must  Ix^ 
derived  from  this  formula.^  This  leads,  indee<l,  U\  a  picture  id(»ntical  with  Kniepe- 
lin's  pure  nianic^  ]>hase.  Ninety  per  cent,  are  said  to  recover,  5  per  cent,  die  of  in- 
t(M*eurnMit  diseiis(»s ;  ac^-oniing  to  tln^  fii-st  edition,  in  10  per  cent,  (probably 
misprint?),  according  to  the  second  edition,  in  r>  per  et^nt,  there  is  merely  a 
**  nroverj*  with  defect  "  or  a  real  stK'ondary  deni<»ntia.  This  tenninaticm  seems  to 
occur  usually  in  ''  patients  who  have  had  several  previous  attacks  and  finally 
succumb  to  a  severe  one."  (A  fnibli<'ation  of  these  cases  would  Ik*  very  valuable.) 
V(Ery  nin^ly  a  case  passes  into  secondary'  ])aranoia,  or  into  chnMiic  mania  with 
jwrsistent  hilarity,  fliiiht  of  ideas,  and  mot4>r  restlessness  witlxmt  any  intellectual 
defei!t.     P]ven  i?icluding  the  pi^iodit!  ibrms,  mania  is  a  rare  di.seasc — only  three  or 
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fear  fter  oept.  of  the  aduiii 


A  s;dii  di.stini'tiuu  frt> 


eriodio  luauia  and  dr- 


' 


ealar'ir»*«inity  dtR»H  nut  exiKt.     Pcntnlie  luanirt  is  nruluibie  wlnTO  we  see  ; 
L   Tbe  *li^jiivs.sivr  iiiitiril  .staift^  xnry  \\i\\r  devt'LqK'd. 

2.  Ttie  rise  and  the  de<."re!t,se  of  exiltutiuu  very  tjiidJoii. 

3.  UeliitutJi  Ui  meii>truiitiiiiL 

4.  Very  umrkuil  liurfdity. 

5.  HyjMiiuaiiiu  witti  rea^iininjtr  truLs. 

Circular  insafiity  i^  prulniuie  wUeti^  the  initial  depression  w  long  aud  where  de- 
prt^ssiiuis  ia.stiiig  huursi  or  days  ieji^-miiU  ihv  lujime  picture.  A  diagnoeJiB  Is  mxVj 
ptj^khV^  after  nmri'  ihun  one  tl(*uhle  iitt;iL'k. 

Zielit'ii  <li.st(ii«.'ui,she,s  irregular  recurrences  trum  the  periodic  form  (especially 
fre<|Hvat  with  hypMUJuiiia). 

MfhfH'hift'tt^  ihvnniiiiL'  t<*  Zkdieti,  ii<  similarly  limited  tn  tla»si:*  i^anes  whieli 
develtip  :ti»d  run  tlieir  I'liiii^'  with  ;i  Mji*rhid  primary  drprt'>^ioii  (with  ii  dtridefi  irui' 
affeut  uf  KMlne-v^).  and  a  nriuiiny  inhibition  *>f  ihuuLdit.  The  effeii  orj  tin*  motor 
sphere  is  ulscj  that  nl'  infiibitiori ;  hut  this  efiect,  as  that  <>t"  unrest  in  uianiji,  m  a 
e»juse<iueijee  «>!'  the  ^aaieiid  di^^^r<]er  *jt  eoitiial  as^^M'iuti^^ils.  He  de^s^TiU^s  the 
Hiuj|>le  uu^lanehuliL'  de|*ressioii,  and  the  trniver  h«rnis,  and  ineludes,  further,  tlieeaR'S 
with  anxiety,  evvn  if  anxiety  is  the  mo2?t  prumiueut  and  even  initial  symptom. 
Rec*t>yery  ii?  eumplete  in  90  per  et  at,  of  the  nm*i<»  Aft^^r  I*mi^^  duratitai  there  may 
remaiu  a  certain  diftii-ulty  lor  t*oiii pi i rated  tM(>ie?i.  In  hut  few  euH>  silly  lauirliier 
usher's  in  a  sseeundary  (h^mentia,  with  inereasinir  numher  <if  InilluriuMtinns  nnd  delects 
ui'  meuittry  and  judiriiient.  Or  tlie  uielaneiiolia  last.-^  aud  hLtvuiit.^  cinuuie. 
St^'oiidarj^  ]jamii*aa  is  rare.  Thrre  is,  however,  a  gnnt  tendency  t*)  riH*urrcnct\s, 
si>me times  alter  a  84\>re  *A'  year?*  ur  more  (sueh  as  one  attack  at  |>uWrty,  und  »>ue  in 
the  cUniaeteric  ]KTiml) ;  or  to  reijl  iieriodieity.  Iliillut  inaii>ry  meluniholia  i>  not  as 
fuYonihle  and  (here  are  idl  ^niales  of  tnuisition  to  hallueiuiitory  paranoia.  Or 
mcl:incholiji  may  he  j»art  of  cji-enlar  insanity.  In  the  latter,  Ziehen  claims  the  oc- 
euireiice  tA"  s^'ctnidaty  <h mentia  in  lU  Jar  eelil.  As  to  frei|Ueticy,  ciitailar  insanity* 
precedes  nil  iithi'r  |i>yeh"»s*'s  (?), 

SfHpith'ftf,  a  disorder  ehuracterized  ahuos^t  altoL'clher  hy  iiihihition  of  all  asfio- 
ciatinn  of  ithris  with  practically  no  affect,  is  credited  with  60  per  ivnt.  of  rec*)veries. 
Reeovciywith  di  feet,  rather  more  rarely  jmaiouin'cil  siTonaary  deuientia,  or  tH-ea- 
sionally  secondary  paranoia,  or  ih'at!i  by  iiiteivurrcnt  disea.se,  or  pmuanciit  aimthy, 
luake  uji  the  other  40  ]jcr  cent.  It  is  said  to  In-  an  exliaiisti^in  diwwhic  of  early 
years  and  rare  after  the  thiity-fifth  year  How  often  rceurrence«  are  siten  ]» 
nut  sjiid. 

A  larce  <rn>up  id'  what  in  Anglo-Saxon  stati^ics  is  ctL^tc»marily  elnsj«ed  as  mauta 
and  melamliolia,  is  |>ut  under  the  lieadintr  of  puninoia,  i*  r,,  di.sor<lcis  ou  delusional 
or  hallueinut4>ry  hasis.  Here  only  the  acute  forms  interest  us.  Tlie  aritff  m'jftph- 
miraiioift  without  hallueirtations  is  always  n^i-oyered  fmni,  hut  ha.s  a  trreat  teii- 
dency  to  recniTcnre.  Numerous  and  chanpvahle  delusions  Ci>me  up,  with  vanahle 
affirt ;  there  i.s  u  >K'eonciary  aecclcnit ion  (»f  ideation  and  atritatiirn  ;  orientation  may 
j^uflfer.  The  duration  is  mrely  more  than  tliree  wi»ks.  The  Imjueuiy  is  nol  uieu- 
tioneil.  F;ir  more  fri*<iuent  is  the  artift^  hftfftt^'uttffori/  parattftfn  wliich  Ziehen 
identifies  with  Mrynert's  juuentia,  or  FiH>itner\s  ctjnfusioiial  insanity,  which  slmws 
all  sL-t^e*  Ix^twcen  psc*udo-stutM)r  and  iin^nt  ai:itatitnj.  Nearly  TO  per  t  j/nt.  r<  cover 
(usually  within  los  than  oiu*  year),  but  many  of  these  ^liow^  recurrences  in  one,  two, 
or  thr^H*  years,  and  v«  rv  oiVen  tlie  s«»eon«l,  third,  or  hairtli  rci-urivniv  leitds  to  secon- 
dary drmeotia  or  ehr^ndr  hidlueinatory  |>arauoia.  Sean*<*ly  30  per  cent,  remain 
(K^rmancntly  welh  Sc^'otidary  dementia  lijllows  the  first  att^a*k  in  at  lerist  15  per 
cent,  of  nil  the  cases,  espeetally  in  Vouol'  i>ersuns  :  u>Tially  the  patienti*  W-j^in  to  yive 
silly  n*plics  also  out.*<ide  id'  their  hallm-iniitoiT  aLMtation.  Tlie  panillclism  between 
affect  and  ilehisitnis  is  L'radually  lM>t,  etc.  Thronie  hallucinatoiy  jmranoia  may  inmie 
abtait  through  cumulation  ol'  many  reeiirrt^nn^s,  t>r  foll(»winL'  a  sin|jle  attack  ; 
delusions  prcpofid»o\ite  over  hallueinations,  and  the  au'litory  hallurinati*jns  over  the 
visual  one^.  Driiih  is  veiy  frifpieot  in  thos*?  forms  whieli  are  known  as  tMintim 
acutnm.  (Ziehen  aU*  classifio  delinum  tremeu.'^  as  a  oenicute  hallmiiiatory  para- 
noia,  ** which  iMviirs  exclusively  in  elirimic  aleidiolistu.  ')  Ziehen  also  s]>eaks  of 
pi'rimlic  acute  fiidhicinatory  paniuoia  ^peniMllc  amentia),  with  unfavondile  prognosis; 
and  i>f  the  murli  nirr-r  periiKlic  a<"Ute  siniidc  non-liaUuciiiuton"  panuioia  :  and  finally 
of  nWfiiaf  ptittivfid  (the  type  itf  ncute  luiUucinatory  paranoia  with  flitdit  of  ideals 
fref|uently  passes  into  jt  stufn irons  f>hase  and  the  lyelc  may  recur).  Re<^>veries  are 
rar*'  ;  hut  the  irueivals  may  i^row  lonirer.     Finally  he  claj^tes  those  forms  of  periodic 
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insanity  in  which  the  type^  vary  irregularly  (mania,  luelancholiaj  and  various  forms 
of  acute  halhumiatory  paranoia),  as  polymorphous  luiriodic  insiinity.  In  a  foot-Dote 
he  adds  :  *'  The  attiuupt  of  Kraepehn  to  eomhine  all  the  jHiriodic  and  circular  psy- 
choses and  si  m()le  mania  (and  injiart  also  melancholia)  into  one  disease  group,  a8 
'manic-depressive  insanity,'  comes  from  a  confusion  of  tendency  to  recurrence  with 
periodicity." 

On  reviewing  this  brief  summary  (to  do  Ziehen  justice  one  ought  to  read  his 
descriptions,  of  which  only  a  bare  skeleton  is  given  lujrt^  sufficient  to  hold  forth  the 
important  issuers  of  discussion),  one  sees  in  niost  forms  tlie  admission  of  **iunuDicr- 
able  types  of  transition,"  and  the  division  is  rewmi mended  on  account  of  psycho- 
logical clearness.  Ziehen  does  not  stiite  how  many  cases  are  of  doubtful  classifica- 
tion ;  nor  does  he  attempt  especially  to  single  out  the  tyiHJS  of  poor  prognosis  as  far 
as  histing  defects  tfo.  Acute  simple  paranoia  has  an  al)soiutcly  g(x>d  prognosis,  next 
comes  mania  and  melancholia  with  90  per  cent.,  and  finally  acute  hallucinatory 
pamnoia  (which  includes  forms  with  or  without  (lisorientiition,  and  only  excludes  the 
symi>tomatic  deliria,  and  the  psy(^hoses  of  epilensy,  hysteria,  etc.,  from  what  is 
ofUMi  cidled  *' delirious  mania  '  in  America),  witli  70  per  cent  and  only  40  i>er 
cent,  witliout  recurrence  in  ten  years,  or  30  per  cent  without  any  recurrence.  Just 
this  last  sUitement  might  well  Uj  tjiken  cum  t/rano  saliA.  We  shall  also  see  the 
great  iniportjince  of  investigating  and  gnmping  the  ciiscs  as  to  whether  the  attai^k 
shows  a  ^nffici<^nt  or  a  trivial  constellation  of  etiologic^il  factors,  a  |>oint  not  sufficiently 
used  by  Zielien.  Stupidity  stands  liust  among  the  acute  psychoses,  as  recoverable 
only  in  (U)  per  cent.  To  complete  the  list  ()f  what  is  commonly  classed  as  acute 
insanity  in  this  country,  we  must  include  YAiAivn  h  states  of  cfoiuie(l  coiiscumsnegs. 
He  separates  them  from  a(!ute  and  peracuU^  haIlu(;inator,y  paranoia,  because  of  their 
smldi'ii  onset  and  termination,  their  short  duration  (miimtcs,  hours,  or  days),  the 
almost  constant  defects  of  memory  (aiunesia)  for  the  condition,  **  such  as  hardly  ever 
o<;cui*s  in  acuUi  hallucinatory  paranoia,  including  delirium  tremens,"  and  finally  beciiuse 
ori(Mitition  and  cohen^nce  of  the  jtss(K;iation  of  ideas  are  always  interfered  with, 
while  hallucinations  and  (lelusions.may  Ik?  jibst^nt  in  exceptional  easeii.  He  admits 
that  then^  is  no  sharp  limit  He  finds  tlu^st;  st4it4'S  related  to  sleep  and  eom- 
nambulisin,  t^)  hypnotism,  t^)  epilepsy  (with  numerous  types),  to  hysteria,  and  finallv 
on  toxic,  congestive,  and  angiospastic  gnmnd,  or  C4)nn(»cti»a  with  migraine,  neural- 
gias, aff(;ct^,  and  trauinatisins.  Finally,  hc»  tn^ats  the  symptomatic  deliria  (1,  in- 
fective or  febrile  ;  2,  toxic  ;  3,  on  ground  of  defervesctnice  or  (rollapst* ;  4,  on 
grouixl  of  inanition),  the  deliria  of  seclusion  in  the  dark  and  the  disorders  on  ct)m- 
pulsive  ideas. 

Passing  to  Wernii^ke,  we  are  put  on  totallv  <lifft;rent  ground.  No  longer  the 
skeleton  of  a  psy('h(>logy  which  could  as  well  Ik;  derivetl  from  permutiitions  of 
conct^pts  of  traditional  nsycihology  (afftict,  idt^as,  hallucinations  and  delu.sion8,  and 
trend  of  association,  and  memory),  but — simple  i>sychiatri(;  observation?  Yes,  to  a 
large  extent,  though  charact«Mistically  stamped  l>y  a  special  terminology,  only  in  part 
deriviMl  from  tlit^  very  exctOlent  and  faithful  m(»tlio<l  of  ol)s<»rvation  and  description 
which  we  havt;  praiscil  in  Wcniic^ke.  W(*  continui^  our  analysis  interrupted  in  the 
earlier  part  of  this  chapter. 

To  stirt  with,  we  find  Wernicke's  anxuii/  j)S}/rhosis  separated  from  melancholia, 
as  with  Kniepelin,  who,  howeviT,  )>rest'r\'es  the,  nanu;  nn'lancholia  for  just  these 
forms  and  classes  them  as  disorders  of  involution,  as  largely  inrurring  in  tlie  climac- 
teric or  post-cliniaettTic  lUTiod.  We,  ther(»fore.  iuumI  not  consider  it  in  our  corre- 
latinn  with  manic-(jepressive  insjinity.  It  is  sufficient  to  say  that  Wernicke  sees  in 
his  anxiety  i)sych()sis  anxiety  as  the  fundamental  trait,  the  source  of  m(»rbid  concepts, 
which  are  antopsychic  in  slight  anxiety,  allopsyc'hic  and  somatopsychic  in  deeper 
forms.  The  i<ieas  will  ofl<|n  appear  as  )»honemati  (voices),  and  the  oth(»r  .sens<»s  may 
hallucinate;  during  the  ht'ight  ()f  the  affect,  in  epileptics  (»ven  in  the  form  of  com- 
bin(Ml  hallucination.  The  self-apprwiation  of  tli(;  pati(^nt  shows  always  deprtn*sive 
traits,  while  allopsychic  orientation  n^mains  intact,  or  is  only  disturbe<l  by  irradiation 
of  the  p(?rplexity  and  ideas  of  rei'erenc(^  The  declnctions  from  s(»lf-ae<rusations  lead 
to  fear  of  ruin  even  of  tln^  family,  and  to  fear  of  <langer  through  others.  Alcndiol- 
ism,  <»i)il«M)sy,  tin*  (!li!nju*t4Ti(!  pc^riod,  and  senes<'(Mice  furnish  th(»  ground  for  this 
form.  The  allied  somato psych os(;s  an;  probably  to  be  groupcnl  with  the  para- 
noic psychoses.  Wernicke  admits,  however,  a  certain  croup  of  tranitifion  cajtett 
1)etirceii  niLviet\f  pRi/chfuns  nud  affrctive  mt'htvchaUd  (se(»  lat^T),  especially  in  young 
people  and  in  wMiility,  and  always  with  a  good  prognosis.  The  depression  is  more 
even,  anxiety  is  subordinate ;  allopsychic  ideas  are  sul)ordinate.     Further,  certain 
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fortus  of  mel'iiielitdiii  agitata  may  roirsiist  at  tiiuit.s  of'  a  mixture  of  a!»xit?ty  psy- 
chfi^^is  ami  the  ujutik-  syiujituius  uf  flitrlit  \\\'  kJeai^  and  flow  of  wnr<J,s,  Tlie  acute 
hdhtiiifOfiU  (:siiijj>ly  iialliirioaU)r>'  iiisaiiity  withimt  rU?iyn<*ntati^>ii)  cimH".*^  umJt^r  I'on- 
yidtTitiim,  iuasriiiich  a^  not  all,  tlvuuuh  iar»^t,  nf  tli*:!  ciii^-ej^  are  «jf  nk'uliiilic  ori^iu^  and 
bt'eaut^ij'  it  iiiiirht  1.>l*  luixt'il  up  witli  anxiety  psyi' ileitis.  It  ir*,  tiowever,  mure  es!!^*n- 
tially  InillntnnakJry,  mori'  e<nitiniious  (much  mnre  in<le^H?ndent  in  its  eou]>it'  from 
tlie  rle^^ree  of  anxiety  iis  sut'li)-  As  aeute  i  x|Kinhiv»^  aut4>psyi'liosis  W«'rnieke  presents 
(p*  3!i4)  a  ease  of  aeute  deiiLsional  iN>-anity,  riot  unlike  a  beginninii?  of  jtrenei-al  paralytfia 
— a  man  oftliirty-eiirbt,  wlin  had  aw  attaek  of  nenons  exeitenniit  at  (seventeen,  and  a 
youiiL'  man  of  twenty-twu  with  a  peeuliar  uttiiek  on  a  basis  n\'  iiutoehthnnmi.N  ideas 
witfi  orje  .short  mtermi&sion,  nut  jmrely  '*  delusional,"  hut  ajiparently  with  a  rush 
of  idi  JLS 

Tlio  ning'e  of  thedisea.se-proup,H  whieh  is  f|uiteeeTt4iinly  eovered  with  KraejKdiQ^s 
manie-depressive  insanity  is  taken  \xp  on  pa^n^  3H7.  Wernkke  presents  two  eases 
showinu:  it  diumetrieally  different  jnetiue,  one  id'  afftcfin'  mf^ftftrhofnt,  and  one  of 
maiiiti^  instauee.s  of  pun^  dejires^inn  und  [►ure  ♦xaltatnaK  and  assoeialed  with  tliem 
iijtraiKi.veliie  afnn<*tiun  ur  hypofunetion^  and  intrapsyihic  iiyperfunetiyn.  Fnnn  the 
point  t»f  view  of  foments  t*f  eonseiousness,  ''  autoosyehie  oiiejitation  *'  suffers  first 
10  the  form  ot*  self-depreeiatien  or  exaltatiorj  f megalomania). 

First  eomesj«e/t/«f"Ao/iV/  with  it,^  intrajtsyehie  afunetion,  wliieh  shuWH  at  onee  in 
the  diflieulty  of  decision,  and  the  drea«l  *d'  the  iiiture  and  the  I'eelin^  id'  suhjeetive 
ioauffieieney.  There  is  a  dullinji^  t»f  interest  and  jisyehic  ftHdiriir,  a  feehng  oi'  emf^ti- 
De4*s  of  liti%  self-aeeusatiiin  over  the  **  netrleet, '^  ;i  feelinjL?  *d*  unhappines8  (a  8i»eeial 
ibrm  uf  aut««psyehie  jartilexity,  whereas  hypoehomlriaeal  depresstirn  is  a  suujato- 
psyehie  i^erplexity).  Then  ohjirtive  symptenih  develofi :  an  inaelivity  (intrai>syehic 
akinesia)  in  speeeh  and  aeti<»n.  An  aetual  retardation  du<*  to  ^^reat  diffieuhy  of 
reaction  gnes  hey«ind  the  sinipK'  pietnre  called  affcethf  mffttnchfiUa  hy  Wernieke,  He 
aseril>es  to  '' dtprtsaivvvt^hnehtdia"  (whir-h  liad  h^  tter  be  ealled  liype^kinetie  mel- 
ancholia or,  even  U^tter,  liy|)okinesis ;  and  whieh  is  probably  [see  |>.  44:i]  n  jaroduet 
of  dedu(iion  from  thegenend  scdiema)  initiative  tnnnsm  and  initiative  akinesis  ;  also 
diminution  of  exj^ressive  moti*ais,  but  less  of  simph"  reactive  mfdions  ;  the  affect  uf 
.^iuhjcrtive  insuffieiency  also  vaiiishts  ;  instead  uf  ilominaiit  thuiijudits,  there  is  a 
dearth  of  thuughts  ;  the  Wax  id' l^Hlili^^  dancer  mi^^ht  still  alluw  td' anxiety  ;  but 
tliere  is  no  flexibilltas,  pseudu-flexibilitas,  rigidity,  or  ne^^ativism,  Ailrctive 
mr/fttif'ftoh'a  alni  may  show  anxiety  sis  an  immediate  euiis<'i|Uence  of  the  intra] (syeliic 
inhibitiun,  and  on  the  same  ^'itiunds,  doniiniuit  ideas  id"  a  hyj>uehundriar;il  nature. 
Morei^vcr.  there  are  disurders  of  ajipetite,  euol  extremities,  ete.  In  seif^rer  ttfp^A  nT 
aff<H'iive  melaneholia,  an  irradiatiun  may  lead  tu  i'antastic  depressive  delusions — si> 
many  peiiple  are  fiiek,  the  world  will  eome  to  an  end  ;  the  f>atient  is  imt  hnmiin,  e-m 
never  die.  It  may  also  lead  to  relhsal  of  loud,  to  isulnled  visions,  ortu  plionemata. 
The  course  is,  as  a  nde,  euntinuous  ;  the  attack  is  often  tblluwed  by  a  sliurt  manic 
condition.  Verv  few  eases  Iwc^ane  chrunie.  Even  in  this  very  narruw  linjit.ilion 
affe(*tive  mehmcliolia  is  a  very  frefpieni  psyehons.  It  is  easily  distintmished  frum 
the  anxious  psyehosis  (which  has  more  fluetuatiuns.  litth'  feelin^f  of  subjivtive  insuf- 
fieienev;  and  mure  allopsyebieal  elenjents,  and  nnt  even  an  indication  of  ret{odation)* 
The  thstinetion  from  hysterical  and  neurastbenii-  states  of  anxiety  i>  S4)niewhal  le88 
easy,  t*speeially  where  the  latter  huve  a  very  pronounced  impulsive  di'sire  fur  suicide. 
Depressive  autO|isyehuses  show  eireiimscribeil  anto|isyehic  delusions  of  relerenee  of 
the  nature  of  duminant  ideas  (sell-ri*pr«iii(  h  over  the  death  uf  a  relative),  or  of 
ooiuptilsive  idejLs.  :Mt<1  are  a  picture  distinct  tif^tn  affcetive  melanchulia. 

This  brief  sketeh  will  show,  T  think,  how  painst^ikiriiz  uw\  true  to  facts 
Wernicke  is  in  his  diseriminatiuns  in  tins  one  large  eonipli  x  uf  ijas^s  which  are  all 
jnif^led  tftjjether  as  nieljoiebulia  in  uur  statistics.  Wernicke  ehunjs  fur  the  snndl 
well-outlined  proup  of  affective  melanclioliu  a  (terhi'tly  jcriwid  projL^iosis,  even  in 
advanced  ap%  altlmu.gli  there  the  chances  of  reeurrem^e  Inn-nme  /i^reater.  He 
re<:'oii:nizes  the  relationship  with  those  depressiuns  winch  Krue|n'lin  dest^rilx^s  in 
manic-depressive  tns:niity,  but  denies  that  recurrence  is  the  rule,  exee|tt  where  the 
at  tucks  set  in  and  end  abru|>tly.  He  fails,  however,  tu  1:1  ve  an  exact  statement  id" 
his  actual  experience.  Other  JfitjummiiJ^,  not  in  tfie  frame  civen  here,  must  be 
analyzed  and  classed  as  different.  It  would  seem,  thuu.Ldi,  that  the  limit  uf  affeetive 
melaneli(dia  and  ih-pressive  melanchulia  is  invt  as  prunuuneed  and  not  as  essential  as 
Wernicke  makes  out.  As  espet*ially  pleaHriL^  to  me,  I  refer  otK'c  un)re  to  the  simple 
8t^itement  that  affective  nndancholia  consists  in  depressiun  plus  intrapsychic  akinesis, 
instead  of  what  Ziehen  and  Kraepelin  i*j>eak  01  ai*  ''Ilemmung^''  or  iuhibitiou,  a 
44 
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term  too  easily  used  and  apt  to  suggest  a  (leits  ex  mdchina.    The  simple  desoription — 
akinesia,  or  retardation — is  decidedly  more  objective. 

On  iiis  instance  of  simple  mania^  Wernicke  describes  first  the  flight  of  ideas,  io 
which  the  accidental  fails  to  be  suppressed  (attention  is  not  normally  held  to  a  topio 
except  with  an  eflfort,  or  not  even  tnen).  The  purely  affective  simple  mania,  how- 
ever, does  not  reach  a  decree  of  decided  incoherence.  The  morbid  euphoria  leads 
to  autopsychic  disorientation  in  the  ioriu  of  exalted  ideas  and  delusions,  which  may 
even  become  fantastic,  but  change  easily  and  are  more  whims  than  convictions.  The 
increaj^Ml  mrtivity  of  association  leads,  further,  to  a  certain  degree  of  distractibility 
(totally  different,  however,  from  true  hypermetamorphosis),  and  to  inconsiderate  and 
hasty  actiijn  and  even  irascibility.  In  addition  to  this,  a  veritable  unra^  leads  to 
almost  comnulsive  overactivity  and  tendency  to  useless  pranks^  and  a  great  produc- 
tivity in  tiillc  with  puns  and  alliterations.  Only  when  irascibihty  is  prominent  do  we 
find  temporary  intermissions  fn)m  nilking.  In  it  all  there  is  a  distinct  leveling  down 
of  the  normally  dominant  trend  of  thought,  the  very  reverse  of  what  happens  in 
affective  melancholia  ;  egoism,  lying,  lack  of  modesty,  and  a  total  change  of  "  char- 
acter" develop.  The  rare  and  merelv  occasional  phonemata  seem  to  be  largelv 
expressions  ot  ideas  of  exalUition.  The  general  condition  of  the  patient  is  good. 
The  onset  is  usually  rapid,  the  recovery  a  little  slower.  Aj)art  from  intercurrent 
risks,  mania  in  this  sense  is  the  most  recoverable  mental  disorder.  It  oocurs  like 
affective  melancholia,  (ihiefly  on  a  basis  of  heredity  and  neurotic  degeneracy. 

Wherever  addithmd  tn^rnpforns  occur  they  determine  a  different  diamtostg. 
Wernicke  mentions  paralytic  mania  (the  exaltation  is  one  of  conviction),  the  hyi^er- 
kinetic  tniits,  and,  especially  in  the  recurrent  forms  of  mania,  phases  of  confusion 
(deptiiiding  on  flight  of  ideas,  and  only  in  severer  ciuses  complicated  by  additional 
elements).  Wernicke  speaks  of  the  great  tendency  to  recurrence,  of  the  peculiar 
relation  to  affective  melancholia,  of  the  spurious  and  veritable  circular  forms.  The 
fact  that  he  excludes  from  his  picture  what  appears  at  the  height  of  mixst  attacks  of 
mania,  and  what  is  bound  to  occur  in  the  eours(;  of  recurrences,  shows  how  firmly 
Weniicke  adheres  to  the  symntoin-complexes  an<l  how,  in  contnust  to  the  broader 
clinical  attitude  of  Knu^pelin,  lie  is  not  in  the  least  concrerned  about  the  cases  which 
do  not  fit  his  definitions.  That  he  also  admits  a  chn)nic  mania,  i.  c,  a  chnmic  m^r- 
sistent  pic^ture  like  the  one  describeil,  although  he  is  sure  that  it  never  develops 
from  acute  simple  mania,  would  be  another  deviation  from  Kraeixilin's  standpoint, 
to  whom  genonil  course  and  bearing  mean  more  than  symptomatic  make-up  of  the 
disorder  as  such. 

Tliat  which  constitutes  the  miyority  of  the  onlinary  manijis  in  the  international 
traditional  mtianing  of  the  word  is  triiated  by  Wernitrke  under  hi/^yerkinetic  mf^filify 
psi/chtMis  iiud  amfused  ninitia.  The  ti*rm  delirium  d(K»s  not  appear,  and  Meynert's 
amentia  is  dealt  with  under  **  confused  mania."  This  general  group  obviously  (^hi- 
tains,  theriifore,  many  ciLses  which  Zitjhen  chisses  as  acute  hallucinatory  paranoia, 
since  Wernicke's  acute  hallucinosis  excludes  those  with  disorientation  as  to  time, 
pljice,  and  person. 

For  the  sake  of  (closer  (M)nnection  W(i  shall  first  review  Wernicke's  lecture  on  con- 
fused rruviia  or  agitated  omfitsion.  Clinic^illy  (Wernicke  himself  uses  this  word 
neiti),  it  is  an  acute  psychosis  which  may  begin  and  end  as  a  mania,  but  in  its  course 
present,s,  in  addition  to  the  symptoms  of  pure  mania,  f)sycho-sen8ory  and  psycho- 
motor *' disonlers  of  identification."  When  the  purely  manic  phjises  are  very  in- 
significant, we  do  well  to  speak  of  Jigitiited  confusion,  in  whicOi  the  sensory  or  the 
motor  ajLritatioii  may  Ix^  more  promiiH^nt.  ITsually  the  s(;nsor>'  and  the  motor  agita- 
tion are  wmibined.  When  the  motor  acritation  pn^vails,  w(i  fin<l  transitions  to  the 
hvF)erkinetic  motility- psychoses.  Tlui  (^infusion,  as  such,  is  unt  the  decisive  featurt*. 
We  must  distim^uisli  wn(^th(*r  the  confusion  is  a  symptom  of  irritjition  and  alli(Hl  to 
the  productivity  of  spewh,  of  fliirht  of  ide:is,  or  whether  it  is  a  coii<lition  of  deftrt, 
a  simple  incoheriMKre  from  dissiKfiation  or  stjunction.  Only  the  former  is  to  he  con- 
sidered here.  Confused  mania  is  limit(Hl  to  associative  excitiibility,  in  which  the 
attention  of  the  patient  is  fleeting,  but  not  so  that  it  «>uld  not  Im;  fixe<l  for  moment's; 
in  which  the  incoh(»renc4^  is  a  formal  disonler,  a  simple  exaggt^ration  of  intnipsychic 
hyperfunction,  a  flight  of  idt?as,  iti  which  similaritiesof  words  play  a  gn»at  role,  and 
in  which  we  may  lose  th(^  appreciation  of  eonnwtion  iM^tween  the  words  and  frag- 
ments of  wonls  ))roduced.  In  this  sense  confused  mania  oK'urs  as  the  acme  of  rare 
case^  of  simple  mania  ;  it  is  much  mon^  fre<pu;nt  in  re(*urrent  mania  and  e8i>ecially 
in  periodica  mania,  and  most  fre(pi(Mit  in  that  of  menstrual  origin.  The  cases  he 
mentions  are  splendid  picture^s  of  what  is  called  mania  by  Kraepelin  and  by  all  others 
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wbo  litiiit  the  use  of  the  term  tt>  tlie  simple  exajrjtrersitioti  of  hyfH*iiiJiaia,  Tims,  he 
sums  u|«  a  fit^h  attiwk  of  fit^riodic  potriwrtil  maniLi  in  a  patient  (wln>st'  fir>t  iitt^iekw 
had  ha<l  iiitMe  tite  features  of  a  liyj>erkinttie  UJotility-p,■^yeh^^|^) ;  incoherent  flijirht 
of  klea.s  wkk  otvatii^mal  quiek  apjiropriutt"  reiilies,  anexulMjrani  exali<*<l  attitmk'  and 
correspondingly  exair^aTut-e*!  exffressive  muti<in}*,  immilsive  mo  I  or  aelivity  ex|»ress*Mi 
by  tearing  and  swearinitr  ;  immode^vt  miinners ;  in  addition  to  tliif<,  an  tidmtxtiin'  of 
motor  hy]ierkinesis,  acting  as  a  chansonett^^'  singer,  anri  liyp+'nuetunKirpho.sLs.  Witli 
this  form,  perimiie  mania  is  iKit  exhau>ted,  Weruieke  Nii^lt-s  out  all  e^i.s?H  with 
cveu  t4?m]:H>rdrj^  iillottnyeliie  disorientation  (uon-reoiL'iutiun  <_d  idaee,  situatioi*,  and 
persons  and  ohjeets),  jiiid  deejMir  disonlers,  jlvA  «dls  theni  j»fiit><es  or  attaeks  <d* 
periodic  maniaeal  allupsychods.  Kveii  very  prominent  iliglit  id'  ideas  need  nut 
nriMluee  ditrtirienlatioii ;  on  the  other  hand,  the  ij/tmh/k-  mtiuittatl  fflhrjtsi/rhfmx  may 
hetxHue  a  *'trf»tal  K-nsory  jtsyehiM^is."  The  ineidiirene#j  always  afTi-et.s  lir^l  the  :tuto- 
psyelde  field,  and  oidy  in  the  second  and  third  pliuv  the  alli>[>syelnc  (apf>ri*<;iatinn  id' 
the  outside  vv(irld)  and  the  Houiatop.sychic  tirld  (the  most  Inndyuiental  eons<'iniLsness 
of  the  somiilic  feeling).  Besides  the  enrdk^ion  thronjLrh  pnH*it(itiition  of  uetiviry, 
Wernieke  de*ieribi^s,  further,  the  ffsthiutc  amfimi*m,  either  tollowinp  veiy  severe 
excitements  t^f  confused  mania  (a  iruod  di^scTiption,  liy  Wernicke,  p*  406),  or  jirimary^ 

Serhaps  totally  imiet>endcut  of  mania — a  pirture  reseuihlinL'  mueh  more  elitscly 
Lrtiepeliu's  Very  Uitrrtiw  eitueeption  id'  amentia  (a  tduiratteri^tie  ease  is  reported  trn 
p.  4<)rn.  Meyuert's  amentia,  actijnliiii:  t<»  Wernicke,  would  inekide  chiefly  his  acute 
autopsyeiiosL^s,  iihopsyeln>s4s,  somatiijtsyeluiscs,  motility-psycliuses,  and  their  couj- 
binations,  implying  various  deirre<*s  of  MV:fj/;?if>,v  of  iLssociation. 

We  now  turn  to  the  inotilittf-jmi/clKtsrn,  We  have  seen  in  a  previous  part  of  this 
chapter  Imw  Wernieke  i-omes  to  this  t^erm.  On  reading  his  lectures,  we  find  our- 
selves confronted  with  a  vast  material,  exceedingly  difficult  to  al*stract,  and  ob- 
viou.^ly  covering  forms  of  very  heterogeneous  blearing  for  a  com|>arison  with  Kraejie- 
liu's  ifroupings. 

Wernieke  preseutj^  ii  patient  *tf  twenty- seven,  'wlnj  pass+'d  thmuph  a  nonual  con- 
finement;  on  her  retuni  from  the  lying-in  ho^pital  she  showed  abnormal  iinxiety 
alMiut  the  e!uld,  and  the  secttnd  ni^ht  l>egan  to  sing  and  dunce  and  talk  of  hearing 
angels  sing.  The  next  daj'  she  misttK>k  her  Inisbtmd  for  the  tdiy.sician,  F'or  four 
weeks  she  had  htxm  in  ctmtinuous  motion,  with  mostly  theatrirahpathetic  expressive 
movements  II nd  a  j^ceuliar  chanting  aet^iDi|«tinieti  hvanodd  ni|>iil  trt-morof  thr  lower 
jaw,  unhappy  fiw;ial  ext>ression,  and  reliisjilof  hMid.  This  condition  had  passed  into 
one  of  exhaustion,  vacartt  staring,  still  exaggerattHl  but  greatly  vuriahli:  miujii^  play 
(she  shows  tlie  white  of  her  eyes,  then  fn»wns,  or  jwrntsor  t^nshes  forward  her  jaw), 
and  otx-asionally  odciity  in  pnjnurn?i:ition  ;  whereas  at  *tther  times  she  talks  plainly, 
gives  her  nani*v  the  (iat<^  of  her  eonlinement,  complains  of  dizziness  ami  fatigue, 
recites  the  Lonl's  pniyer  corrtn^tly,  hut  adds  an  explanation  to  fan*  of  the  ten  eom- 
mandments  and  b^^gins  a  choral,  quite  et^rrcctly,  hut  without  being  asked  ;  at  times 
she  Imiks  asiilc  as  if  hsteninir,  or  at  the  nuiiie  as  if  i'or  help  ;  she  has  difficulty  in 
directing  her  :itt*^nti"aL  She  allows  the  arm  to  be  elevated  and  hoys  tt  there 
II  while  ;  bcniling  cd'  the  heafl  is  slightly  pnintul.  The  mood  varies  In^t ween  apathy, 
euphoria,  irritvition,  and  per|dexity,  and  imentation  is  imperlect  ;  tlori'  are  even 
8r>me  somatic  i-cnn plaints  (that  slie  had  Im'cu  h n neb  1  lacked  last  night).  Dancing  and 
singing  seeracd  to  her  as  if  forceil  i*n  her.  The  patient  is  later  demonstrated  again 
in  a  state  id'  cnlatonie  stujMir,  From  this  f>ieture  Wernicke  analysses  especially  the 
hyperkinetic,  prinikinetic,  and  fKvasional  tikinetic  traits. 

On  irdny  :^74  he  gives  another  sidrTidldly  etiiiraeteristic  picture  of  an  unmarried 
woman  lA'  thirty-six,  who  had  a  fh^pression  fd'  three  niontns  sit  twenty-eight,  and 
ItiteJy  a  brief  prenienstmal  excitement,  ;irid  two  ntonths  lal*  r  this  typicidly  hyper- 
kinetic attaek:  Thi'  pationt  comes  in  dancing,  singing  a  waltz-tune  ;  five  times  she 
puts  the  flat  ha  ml  <»n  the  heail,  says  "  lioly  water''  and  bnws ;  she  sits  down  on 
ri^iuest,  bnt  crets  up  iiirain,  Ix'nds  forward  s<t  as  tr»  throw  her  hair  over  her  face,  and 
ret>t*ats  this  twenty  times ;  then  she  goes  alKUit,  gesticulating  and  talking  dis4'<>n- 
iiectedly.  with  emphasis  where  her  movements  are  emph;itie.  Her  uomhI  as  well  us 
the  moti*»ns  vary  eontinusdly  ;  at  times  thev  an*  oven  lii'iTful,  at  times  exalted  or 
irritable:  only  ni  rely  does  she  give  a  correct  reply;  usually  she  ignores  (|Ucst  ions, 
while  she  is  olwiously  easily  guiflcMl  in  her  mottons  l»y  atj^itttl  impressions.  Her 
fragmentary  t^dk  is  n^inarkably  udapte^l  tf>  the  temporary  ?trti\itii's — there  is,  as  it 
were,  a  fliffht  of  ftrftnifff  whU  asswiatt'il  fliirht  of  w^inls.  The  whrde  performance 
might  1(0  called  hysterical,  hut  it  continues  when  nol>ody  is  t>resent,  and  after  the 
att*iek  the  patient  givi*s  a  clear  dcscri|>tion  of  the  psoudo-spontaneons  and  inexpli- 
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cably-furced  nature  of  the  movement8.  They  have  a  certain  monotony  and  even 
rhythm  which  may  be  accompanied  by  verbigeration  ;  the  motions  are  exa^j^erated, 
obviously  unpremeditated,  more  adantive,  or  directly  ibrced.  The  patient  smgs,  or 
goes  through  gymnastics,  although  sue  does  not  feel  like  it  Not  intmiuently  there 
are  phases  of  mutism.  Almost  always  we  observe  hypermetamorphosis.  /.  e.,  a  com- 
pulsive distractibility  of  the  trend  of  thought  When  the  latter  is  not  much  discon- 
nected, there  is  nevertheless  a  tendency  to  false  pathos,  biblical  oratoiy  and  an  empty 
fonu  of  preaching.  In  two  turther  cases  Wernicke  describes  a  remarkably  pure 
picture  of  motor  reaction  to  a  peculiar  motor  uneasiness,  '' jactatoid  (or,  we  might 
say,  jactiitionlike)  motor  unrest.  **  Weniicke  describes  choreatic  unrest,  also  certain 
types  of  impulsive  actions  (one  case  actually  with  one  weed's  exacerbation  of  the 
nature  of  choreatic  motor  unrest),  probably  beciiuse  these  show  no  additional  mental 
symptoms  such  us  would  be  incompatible  with  the  motility-psychosis.  He,  however, 
excludes  motor  reactions  on  a  directly  hallucinatory  basis  (p.  389) ;  and  ignores  that 
he  might  well  class  some  of  his  instances  of  forced  motions  as  '^autochthonous'' 
motor  attitudes  or  reactions  (one  instance  of  actual  dementia  praocox,  another  one 
with  recAJvery),  as  not  so  essentially  diflferent  fn>ni  others  with  actually  hallucinatory 
basis.  Like  the  reactions  on  a  hallucinatory  bitsis,  those  in  the  motor  unrest  of  per- 
plexity have  distinct  marks  of  psychic  motives ;  also  those  in  delirium  (tremens  or 
paralytic).  The  siime  holds  for  the  truly  hyiKirim^tamorphic  motor  unrest  (by  irre- 
sistible (listractibility,  where  the  sight  of  a  p:usin  makes  the  patient  wash  himself, 
etc.).  Just  this  form  of  irresistible  distractibility  oc(^urs  otten  enough  in  the  hyijer- 
kinetic  ))syehoses.  and  might  W(?ll  show  Wernicke  the  danger  of  giving  too  muchim- 
portaiRH)  to  a  scnematic  derivation  and  cbussification  of  symptoms,  and  of  tearing 
apart  connections  perhans  more  natural  than  thosi^  of  his  system. 

All  these  types  may  oe  covered  by  the  vague  exi)ression  of  maniacal  excitement, 
but  might  well  be  kept  distinct  Jis  motility-psychosis,  when  no  other  symptoms 
occur.  In  this  way  we  obfciin  a  number  of  cases  of  pure  liyperkinetic  psycliosis, 
while  in  other  cases  we  merely  find  the  syiuptom-a duplex  as  part  of  a  wider  picture. 
The  pure  ca.scs  are  mostly  irn>gularly  remittent  and  form  a  large  nrofwrtion  of  the 
periodic;  manias  of  the  statistics,  often  of  menstrual  or  ])ueri)eraj  origin,  but  also 
occurring  in  men.  The  attiicks  are  usually  short.  Tht;  pn)gnosis  is  generally  good. 
Most  cjuses  recover  aflcr  a  number  of  perio<ls,  even  when  arising  on  a  hereditary  or 
** degenerative"  basis. 

Wernicke  (pagi»  392)  explicitly  sfcites  thjit  vmin'a  is  the  only  disease  which  shows 
actual  transitions  to  the  hm>erhinetic  m/>U'lifi/-jyfi/cfut8is ;  and  for  this  rcjison  an  inner 
relationship.  C)n  the  other  hancl,  the  hypiTkinetic  motility-psychosis  may  be  a 
phsise  of  a  cyclic  motility-psychosis  or  an  enisode  of  a  ''  toted  mot ih'hf-psyaifmB,'^ 
which  we  must  take  up  here.  It  hiis  probably  much  bearing  on  catjitonia,  which  we 
can  not  treat  fully  here. 

Absence  of  motility,  even  more  than  cxchjss  of  motility,  cuts  us  off  from  correct 
information  of  the  nientil  life  of  the  patient  Here  we  need  all  the  more  an  accu- 
rate knowledge  of  what  motor  symptoms  there  are. 

Weniieke  gives  first  a  demonstration  of  the  first  case  of  liyperkinetic  motility- 
psychosis  in  the  fUdnctlc  condition  into  which  she  had  finally  pjussed  :  a  state  of  ex- 
naustion,  lnotionl(^ss  and  without  response  to  calls.  No  fixation  of  the  eyes,  merely 
a  slight  incrciise  of  the  frecjuencjy  of  winking.  The  arms  show  typiejil  flexibilitas 
cerea,  the  hip-joints  muscular  rigidity.  Tluj  legs  are  relaxcnl ;  the  reflexes  of  the 
legs  are  normal,  those  of  the  arms  in(Teas(»d  ;  the  head  is  frecily  movable.  Only 
the;  jaws  resist,  and  the  eyelids,  which  had  btH*ome  closed  in  s|)a.smodic  weeping 
following  pricks  in  the  face.  IVieks  of  the  amis  had  had  littler  eflTect,  and  the  nght 
hand  had  not  Imhui  withdrawn  at  all ;  the  toc^s  of  the  foot  went  npwanl,  and  repeti- 
tion of  pricks  of  the  sole  made  her  bend  the  knee  and  knit  the  eyebrows.  Pain 
evidently  made  her  break  throuirh  the  reactive  akinesis.  Reque^sts  to  move  or  to 
get  uf)  are  not  responded  to  or  only  very  tentatively ;  when  starttnl  and  helped,  she 
stoinl,  followed  like  an  automaton,  but  finally  stcKxl  alone  ;  when  asked  to  walk,  she 
slowly  leaned  ovct  and,  on  the  |)oint  of  falling,  suddenly  started,  ran  as  in  the  pro- 
pulsion of  panilysis  agitans,  and  happened  to  dn)p  on  the  couch.  Throughout  this 
test  she  had  Imhmi  siirhing  and  weeping.  The  previoas  examination  had  shown  dis- 
orientation in  thc^  three  fields  of  e4)nseionsness. 

The  second  c^isc^  is  one  res<»nibling  hysteria,  and  is  obviously  lacking  in  detail, 
sineci  no  examination  for  panisitic  ideas  was  made. 

The  third  cjisc?  is  a  delirium  with  episodic  and  later  permanent  akinesis,  with 
temporary  muscular  rigidity ;  mutism  interrupUKl  by  inarti(»ulatt»  outcries ;  relaxa- 
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tioii  'di\er  the  eloviiitli  4iiy  ;  uttt^raneee  over  pe<'uliar  stniiiatioiis  durin^^  tlie  third 
TKvvk  ;  iiupn^VL'iui'ut  duriiii!:  tlie  fourth,  nut}  uti  aix^uunt  of  ittLtiliar  <lrt'am-ci>i*widt'S  : 
tlii.'  piitU'iit  felt  tiiat  liL!  Wiisi  u  sttnimt*!",  he  hiul  tu  [ml  t4»i.'ether  ilic  w*>rK],  which  haa 
guiie  to  iiiet^'.s,  ele.  He  reujernlxTs  jki  re,u^»»i  lor  the  rigithty.  In  the  j+eveuth 
wt^*k  a  slight  relapj^e  idler  an  iiuliseretuui  (Iveliiig  that  the  hmui  moved  in  tlie  rikull, 
etc.),  but  eoiijplete  and  lu?^ting  reiruvery. 

Ihe  iburth  ca^e,  ii  youiig  hiwyer^  Hebrew^  begiiD  b^uddenly  with  anxiuui^  per- 
plexity^ att^^iiipts  at  t*uieide,  luutiMii,  uegativisui,  odd  attitydes.  Peath  from 
pueuiuoEia  iij  a  few  da^'s.  Then  IWlKiw  case^  s^httwirig  ijueer  attitudes,  queer 
ru J >e-d;ti jeer's  irait^  ete.;  iUid  the  rteord  cd  u  ycnniL'  Bum  of  tliirtytwt*  wlinwas  Mid- 
deiily  taken  ill  and  held  ki^  tongue  ^lueeznl  Inlween  Ins  jaws  (:dtlit«iiLdi  hi^  eyes 
tthiiwed  thtit  he  was  eun^*ious),  the  Kame  positioti  Ix'inL^  Jield  even  alter  the  jaWB 
were  s^eparated  in  liaix-M>is.  lie  ^aiued  eoiiim;ind  uvrt  the  t<nj|:ue  iii>t  of  all  when 
he  re^^ained  Ins  ujirvemunts,  uu  recovering  fnjtu  the  hleep-hke  ,state  in  a  lew  days* 
Complete  rt.^tjvery, 

Wernieke  ijives*  an  analysis  of  the^^  sympttiins  of  a  motionless  windition 
(akine?iii*),  Varying  froifi  apparent  death  t^*  the  eatatuide  *Htn{xir  with  mwtit^in,  iiega* 
tivi^m,  eatidept^y,  rigidity,  lack  of  ^jKHitaiR-ity,  panikiuei^is,  verbigeration^  i?tereo- 
ty pies,  and  pi^nidcj-flexjijility  (on  .'^u^gestion) ;  and  he  analyzes  the  dejith  of  the 
»*nsoriuiii  ami  detines  in  detail  the  pure  akinetic  m<»tihty-i»svehusi5,  whieli  is  quite 
limited  and  exeludei?  the  types  of  intra psyehie  origin  oi  tlie  uiotor  state*  The 
eyclie  and  €i>nj|(lete  uiotiliiy'j«>yeliotM'^  (with  akinetic,  pamkinetie,  and  hyjierkiiietic 
!3ym|>t4.>ms)  give  an  oppoitunity  t<*  di.^'uxs  n  frw  verj'  peeuhar  pictures.  Among  the 
motdity  sympttaiis  of  psychic  origin  Wernicke  tli.HU>ses  foremost  his ''depressive 
luelaneholia,  '  whieh  1  should  jacfer  to  eall  hyitokinctic  melancholia,  and  he  de- 
fines it  as  11  part  of  a  mutility-psyeliosis,  or  as  a  pseud o-uielaneludia  sht»wing  dis- 
liuet  paranoid  traits,  or  as  |»arts  of  general  paralysis,  or  as  the  heginiung  of  other 
couiplex  i>>yeht>ses  (r.  e.,  very  heterogene<ms  entities).  In  intra j»sychic  akinesis  the 
diisonler  is  saitl  to  Ix*  always  even  and  genend,  without  distinctions  hetwein  the 
vanous  musele-grimps  (where  Would  he  class  hysterical  stupor  with  eatalcpsy  of 
only  one  arm?).  8f>ecch  is  .'-aid  not  to  Yh'  more  inT<4ved  tlian  the  »«ther  spht-a^s  ; 
initiative  movements  are  more  affe<"ted  than  reactive  inoveujents  expressive  move- 
ments sean^%  but  never  totally  nii.^sing  ;  especially  the  eye  will  always  follow  the 
speaker  (?) ;  moreover,  the  sjiei'ific  motor  syTuptoms  of  the  simple  mfitility-psychosis 
«re  absent 

Compulsive  sneecli,  syncopal  states,  hyp<jichondriaeal  ludsies  (in  hunted  uiuscle 
irroupsK  psychical  [lalsies.  and  fixed  eitntnicturcs  arc  eirnsiaered,  and  a  diH'Ussion  of 
the  possible  meaning  and  origin  td'  the  motility  symptoms  closi^s  the  chapter  (which 
is  rather  vague  and  makes  i»ne  c^onn-ious  of  the  obHurity  of  this  whole  to|>ie),  Not- 
withstandiim  this  strictly  ol»serving  attitiuic  and  keen  ilisi|ulsition  on  the  facts,  one 
becomes  conseiiius  td*  the  iuimeti.sc  difficulties  in  thi>  way  of  a  thorough  niah*rstand- 
ingof  i>sychoses  throuirh  the  mere  analvsis  of  the  nature  of  the  sympttims.  A  great 
Jongine  iV*r  simplicity  We:ins  to  elarnor  m  us,  and  whn  wnuUl  nut  hail  the  ver>^!ittrac- 
tive  stnteture  held  out  U*  us  hy  Krae(>cliii,  if  it  were  not  for  the  fact  that  clinical 
exiK^rience  seems  to  remonstrate  against  .siujplieity  where  things  are  actually  very 
oomjolex? 

For  a  beginner,  Wernicke's  whole  plan  i?<'ems,  at  first  sight,  verj*  difficult  to  grnap. 
Considering  the  smrdl  am<mnt«d'  analji:ic;d  knrhwledgc  that  is  actually  laressiiry  to 
do  one's  duty  in  a  hospital  for  tlie  Insane,  sucli  a  burden  of  puzzlf^s  and  analyses 
wouM  to  many  appear  overjiowcring  and  meaningless.  Even  lor  one  who  seriously 
t^ries  tt*  learn  what  there  is,  with<*ut  any  worry  over  the  lairden,  the  feeliiiL'  is 
par<lonalilc  that  ther*'  seem  Ui  he  nmre  names  than  eau  lie  made  use  of  condiirrabl}* 
mr  the  distinctions  offered.  After  all,  pnictiral  life  is  what  eontrtmts  us.  We  are 
physieiajis  to  patients,  and  we  have  a  right  to  sjiy  thjit  the  use  of  genenilizjitions 
ought  to  have  its  vindication  thmutrh  the  help  they  bring  in  spceiiie  instanrea 
The  merit  ttf  Wi^rnicke  lies  in  his  faithful  and  aecunite  descri j^tioiTS^  and  thcst^  place 
him  alKvve  all  reprfiach  and  tjucstioTi ;  and  lie  certainly  removes  the  blinding  dogma 
of  tnulitional  nomenclature  frouj  a  Tiimdn^r  of  very  imf>ortant  fact**.  But  his  system 
of  analysis  seems  to  totally  blind  liim  to  very  important  issues  which  we  might  well 
begin  to  «tilizi\ 

The  principal  concepts  Wernicke  gives  UB  are  :  first  that  of  sejunetiou.  Its  utility 
is  prohlcuiatic,  and  it  is  a  mere  tnin.«icTij»tion  of  derangement  of  a  habit,  of  adei^uate 
appreciation  nf  things  (by  hallucinosis  and  false  interpretations),  of  thought,  reas4»n- 
mg,  action  (variouis  types  of  delusions) ;  it^ymd,  that  of  the  divisibility  of  the  topics 
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of  psychic  activity  into  tliree  topographically  outlined  spheres.  Both  these  concepts 
Hcot  iiivur  under  the  appearance  ot*  having  something  to  do  with  ultimate  cerebral 
loc5idiz:ition,  but  neither  with  much  hope  of  carrying  conviction.  The  caije  is  some- 
what similar  to  that  of  some  other  concepts  of  general  iKsyclio pathology,  such  as 
that  of  the  mUonitoxication  theory  of  so  man^  writers.  Purging  and  purifying  the 
blt)od  liave  st)  long  been  the  doctor's  chief  reliance  that  the  autointoxication  theory 
naturally  flatters  the  mind  of  those  who.se  empirical  habit  is  thus  supplied  with  a 
si!i(Mitific  motive  (to  eliminate  jKiiscms  even  if  there  be  no  evidence  of  poison  in  many 
disorders  in  which  a  purge  may  do  go<Mi).  A  gain  in  localization  might  similarly 
phrase  the  neurological ly  inclined  physician,  but  even  there  the  sober  ones  will  a^k  : 
Where  is  the  evidence  r  There  are,  however,  many  advantages  in  Wernicke's  divi- 
sions, both  as  to  method  and  as  to  results.  What  he  arrives  at  with  his  theories 
appears,  imleed,  to  have  a  good  practical  foundation  ;  but  the  harmony  between  the 
tleductions  from  his  theories  and  the  actual  obsiirvations  does  not  necessarily  prove 
tlunr  correctness.  However  this  l)e,  Wernicke's  (lestTij)tions  and  analvses  have  at 
least  the  merit  of  Ixjing  the  best  we  have  to-day,  and  this  is  not  to  be  forgotten  by 
the  (critic. 

Ziehen,  who  has  conceived  a  definite  psychology  of  his  own,  naturally  turns  to  it 
for  the  purposi^  of  tt^aching  psychiatry,  r)ecause  of  the  love  of  the  student  for  re- 
construction of  the  complex  reality  out  of  a  small  number  of  elements  which  can  be 
njintMiiben^d  a  tolerable  length  of  time.  Wernicke  creates  his  psychology  with  the 
needs  of  the  neun)logist  and  hx^Uizi^r  in  mind.  But  he  doe^  more.  The  standard 
emotions  of  exaltation  and  sadness  are  correcjtly  supplemented  by  those  of  anxiety, 
perpli^xity,  and  irascibility;  the  mechanisms  for  ade(iuate  psychic  adaptAtioa  or 
phusticity  are  also  very  justly  divided.  Those  concerning  the  outside  world,  and  our 
relations  to  it,  are  open  to  many  illusions  and  ialse  interpretation  even  in  ordinary 
Hie,  and  this  is  easily  increa.H(Hi,  by  defective  states  of  tlie  st»nse  organs  and  by  de- 
fect in  our  criticid  elalxinition  (allopsychic  disorientation),  into  deliria.  Those  con- 
cerning our  own  personality,  chanicter,  etc.,  are  more  apt  to  be  disturlxjd  from 
other  sourcres ;  they  are  very  delicate  an(l  their  derangement  of  tremendous  im|>or- 
tanc«  for  our  entire  conduct  (autopsychio  disorientation).  Those  (xinceming  our 
body  are  most  automatic,  and  h^ist  open  to  correction  by  outside  criticism,  and  to  a 
large  exU^nt  nesting  on  unconscious  habits  ;  and  th(»ir  disturbance  (somatopsyehio 
disorientition)  is  apt  to  \k*,  a  sign  of  rather  grave  importancii.  It  further  lK»conu^s 
({uite  obvi(»us  that  many  functions  are  shown  to  Ixi  d(;nuiged  in  insanity  which  could 
hardly  fit  into  traditional  psycholoiry,  but  are  properiy  put  together  Jis  preeminently 
motor.  Th(\se  points  cover  in  the  main  \Vernicke's  attitude.  The  discrepancy 
begins  where  we  siie  Wernicke  anxious  to  claim  a  decided  advantage  for  the  close 
limitation  of  a  combination  of  a  few  symptoms  where  the  existen(*e  of  transition- 
forms  shows  so  plainlv  that  there  Ciin  be  no  prof(mnd  natural  difFertince.  In  the 
matter  of  relationship  r>etwe(!n  mania  and  confused  mania,  Wernicke  himself  admits 
this.  This  admission  in  one  place  might  have  given  him  a  hint  as  to  the  advantage 
of  a  broader  view.  Airain,  under  tluj  heading  of  akinetic  motility-psyehosis,  eon<ii- 
tions  Si»eniingly  very  distinct  in  nature  are  ranged  si<le  by  side,  where  se|)aration 
w<mld  have  added  greatly  to  our  int<T«»st 

In  this  r<!Spc(!t  Kraepclin  has  undonbU»dly  shown  a  broader  and  more  helpful 
attitude.  The  great  qiu'stion  of  the  relatives  of  the  ])atients  and  of  the  physician 
himscilf  is  undoubtedly, "What  will  be  the  fat<'  of  the  patient?" 

Kraepelin  has  put  tou^ether  what  is  most  helpful  tor  this  (piestion.  Weniieke 
makes,  however,  some  seven'  conniKMits  on  the  freedom  whicli  Kraepelin  takes  in 
shaping  his  dogma  re^'anhess  of  difficulties. 

vVhat  do  his  conteiniM)raries  say  concerning  ilnupiitin  ? 

We  have  seen  that  Ziehen  records  about  f>  percent,  of  mania  and  melancholia 
(in  the  narrow  definition  whi(?h  he  gives  these  forms)  as  terminating  in  sewmdary 
dementia.  In  acute  halhuMnatory  ))aranoia  (the  larg<^  l)ody  of  acute  psychose^s, 
according  to  Ziehen)  at  least  1.5  )>er  cent,  terminat*'  this  way  at  once,  an<l  this  is 
brought  into  conin'ction  with  the  accounts  of  cell  and  filuT  degeneniti«m  in  these 
cases.  Yet  even  Ziehen  says  in  his  se<'oiid  edition  that  the  diaL'nosis  of  setsondary 
dementia  was  made  altogether  too  fnMpiently  formerly.  "  Caretul  oliS4»rvati(m  has 
shown  that  in  many  cases  which  formerly  wi-n^  counted  with  secondary  dementia  the 
intellectual  defect  is  not  secondary,  but  accompanies  the  ]).<»ychosis  fnmi  the  lH»gin- 
ning.  In  this  case  it  is  not  a  secondary  dementia  aft(»r  a  functional  psychosis,  but  a 
primary  MeiW't- psychosis,'  simulating  in  the  beginning  a  functional  psychosis. 
Confusion  with  h(^be|)hrenic  dementia  is  especially  easy,  for  its  initial  stage  often 
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preseuts  the  picture  tif  a  lueladeliolia,^  or  mania,  or  liallucinat^jry  paraiiuia.  To  lie- 
t-cnuine  whothor  an  iiit*4lectual  delect  hiis  exi^strd  frum  the  Ktart  is  oJteii  ex- 
treiiu'ly  diffiriilt.  Out'  has  to  depeiid  iiri  tlir  iVr^imntly  utinUtihlt*  hl"^t4iry  tunjished 
by  relative:^,  and  iium'ovcr  tlie  tistiiri:  ol"  iiitflliL^fiJce  Is  made  extremely  difficult  by 
eoeXLsting  tJiriurdei's  «d'  afTeet.  Widitnit  aiiamiit'^is  iir  (d^ervati<in  fVum  tluM>iiM't  id* 
the  diseEise,  the  iluii^MiosJs  is  fn^<|Ui'iitly  i|ujti  impn^siUe,  One  eau  uidy  Kiy  that 
j>n>ii*niiieed  teiideiiey  t<»  ^tiriHitypieH  and  jierseveratiuii  and  to  catatonic  tHmditions  is 
iiumt  what  ipure  JVei|Uent  with  diitientia  lief)e|threijkiL" 

III  hks  tii>t  editirm  he  merely  adiuittL'd  "  hi'hfphtrnf'  MfjiUficntitmeji  *'  of  niatiia, 
DieliiijehMliji,  vU\,  and  kiw  in  tlie  sym|)toms  oidy  a  (►athoktgienl  eariwiture  af  ivrtain 
traitf<  Tvhieh  Wltnig  to  utitmal  indxMty.  lieU'phreiiie  derneotia  did  nut  exit^t.  In 
the  seeoud  edition  *' dementia  hebephieiiiea  or  lielx'phrefua  is  a  defeet-psyehosis 
wiiit'h  het^ifKH  ut  pntterty  and  i.s  eharaeierized  l>y  a  pmcret^Hve  prinjar>'  defeet  and 
^^veral  eharaeteristie  ai^t^^injpariyinj::  symptonjc;  (apathy,  s-tereotyjay.  inhibitions, 
eU:.)/*  He  iWiMcTil»eij  a  wmple  tbnn,  a  paniiioid  varietv,  a  eatat^rnie  variety,  and  a 
ciivular  variety  j with  eyeb-.i  of  one  ti)  i'uur  week),  and  mentions  the  deeid«l  ten- 
dency to  renii.ssiun.H  rest'mbbng  eom|  Jete  recover^'  which  create  the  lal.sc  iinprcisNiijii 
tliat  the  actual  liebcplircnia  him  been  pieeeiled  by  imother  psyebasis,  such  aa 
mehoiiholia.  He  fjuds  these  Clis+'s  nmeli  njore  ircqiirnt  in  Ilolliind  than  in  Jena. 
He  hndtvs  liieir  or-currciice  to  the  iieriod  of  |tnlx'rt\%  and  exL-eptionally  in  retariled 
jmberty  up  to  the  twenty-tifth  year,  and  states  explicitly  that  tfH»^'e  who  clalui  tu 
have  N^cn  casei*  id'  dementia  pneef>x  ev(»n  in  the  sixth  degrade,  pndiably  ennfiised  it 
with  (Jementia  secundaria,  dementia  trautnaticai  eteJ  His  rematks  on  diffcrcnttEd 
dut,Lrnosi.s  are  ver\^  interestin^%  tiio,  bn  their  strict  adberence  to  the  meaning  of 
imnls^  where  othcrn  would  ba\e  taken  a  lariier  view  of  the  /nrt^.  Cntaionfft  m 
maintained  fm  a  ''rare  dLsc^ise "  with  four  stages — a  melanehnhc,  a  mauiaejil  a 
stuiHirous  one,  and  otie  of  Rt'ondur^^  dementia.  One  of  the  first  three  stages  may 
be  absent*  It  uitiy  <M*eur  at  any  a^e.  Ket*c»Yery  is  rare  (evidently  here  Ziehen  dfies 
not  acce|tt  KaJilbaun/s  views).  Many  eases  deseriljed  a&  such  arc  instances  of  the 
eatatonie  form  of  ehrorjie  hallueiIlat^^r^'  yjaraiKpia  and  of  dementia  bcbephfcni<'a. 
Ziehen  has  **st*en  only  two  itises  in  winch  the  intellcMtnal  delect  i-ertainly  appeared 
only  set^indarily,  and  which  corresnonded  to  the  definitioni  of  Kahlbaum  in  course 
and  sympt4jins,  without  any  frM-al  rlij^nse  fonnd  at  the  autojisy."  He  mcntitins  one 
jR-rfectly  typical  casi^  in  whieh,  however,  lie  lounil  a  jiartial  old  softening  in 
the  region  of  the  arteria  cerebri  anterior,  of  possibly  traumatic  origin,  and  njcntious 
the  freoucrjey  cbf  eatiitonie  symptoms  in  genend  paralysis,  and  in  senile,  traumatic, 
and  et>iii'ptic  dementia,  etc.  In  tin*  fii-st  edition  the  catat^inic  stereotyped  attitmles 
and  movements  are  saiii  to  r^eeur  ebiefly  in  melancholia  atttmita,  jiaraTHna  hallu- 
cinatoria,  and  any  ie>rm  of  dementia.  Considering  the  fact  tliat  Ziehen  was 
oridnally  aii  assistant  of  Kahlbaum,  it  is  reinarkabb'  that  lie  does  not  s^'e  the  purely 
theoretieal  origin  of  Kaldbaunrs  definition  of  four  st a grs,  in  the  ZetlerNcnnmnu 
theon^  of  insanity,  ami  the  absolute  frei'dom  with  wbit-h  Kalilbanm  bimsi4f  treated 
}ii.«  (h^finitiou.  Kahlbaum  lourMl  tbi^  prognosis  lavorablc  Still,  Zielien  adheres  to 
the  li'tler  rather  titan  to  the  meaning  of  his  lii^t  master. 

A  more  conventional  jiosition  is  taken  in  this  matter  by  Mendel  in  his  recent 
**Ijcitfadeii  dvT  Psychiatric"  (HI0*2).  He  still  holds  to  the  tirdinary  iirimary  jisy* 
ehoses  and  siH^mdaiy  dementias:  th^lirium  hailueinatorimn  with  HO  jkt  ctnt  (in 
asylums  only  45  percent.)  td' recoveries,  rnania  (no  Hefinite  pcr<'cr  it  ages  given  Wyond 
the  statement  that  8(1  jut  cent,  rtmner).  melancholia  (hypomelancholia  always  re- 
covered from,  wliilc  only  *♦*!  f>cr  ct^nt.  of  the  real  mclamholia  rei^over) ;  in  circular 
insmity  timd  dementia  is  the  exception  ;  in  (»aranoia  he  admits  a  stadium  dementitB 
(witliont  percTnt^-iircs).  and  in  acute  dementia  reenvery  in  SO  per  eent.  As  a  spcciid 
lijon  of  hyiHrtdiondriacal  melancholia  he  mentions  tliose  cases  whieb  rii|>idly  lead  t4» 
dementia  umierth*;  influence  of  [mlierty  and  (institute  a  lartrc  portion  of  the  csiscs 
of*  hel)ephrenia  and  catatonia.  A  referenee  direets  the^  reader  t*>  the  rha|iter  uu 
etiology,  where  KraeiMlin's  dcinentia  pmvox  h  sunnnartzed  as  a  ''sjMvial  course  of 
such  psycJioses  a]ipearing  ilurimr  the  penf»d  of  [mberty/'      Mendel  st^ttes  that  2  \o 

'  He  doe«  this  withtait  impiinii^  iiUt^  tin-  p issi hi Mty  that  there  are  really  cases  ut 
that  iige  whilst  are  eJiaraeteristie  tlertx't-pHVeli«iSt\H  froiii  the  sr^irt  :  ami  hi'  for^^tw  that 
before  he  ndnntteil  tlie  "denjenlia  lieUepliT-eniea  ''  he  made  the  smie  Idtmder  wliieh  he 
now  wants  <itlu*rs  to  i'*>ntiniie,  siniply  lK'<*jins<'  of  his  narrow  ndlierenee  to  tl>e  liame 
''  h<  lH'pliri*nie  "  as  referring  to  age— the  sjivoe  troiilile  to  whieh  i\e  presi-ntly  lefer  con- 
cern in^  catatonia. 
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3  per  cent  of  the  patients  in  Berlin  belong  to  this  class.  Yet  he  does  not  give  the 
group  a  special  place  in  his  "siHicial  Dsycbiatry."  Furthermore,  in  the  general 
portion  of  his  book,  in  the  chapter  on  the  outcome  of  psychoses,  he  ^ives  a  (lescrip- 
tion  of  paranoia  secundaria  (''deyeloi)ing  from  delirium  hallucinatonum,  mania,  or 
melancholia"),  accjuired  dementia,  agitated  dementia  or  demented  coniiision  (the 
outcome  of  melancholia,  mania,  or  paranoia),  and  apathetic  dementia.  **The 
({uestion  why  in  one  cjise  a  functional  psychosis  terminates  in  recovery,  and  in  another 
in  incurable  dementia,  (j;in  not  be  answered  to-day.  Experience  shows  that  esi)ecially 
those  functional  psychoses  which  appear  at  puherty,  and  in  which  there  is  marked 
heredity,  pjiss  fre<][uently  and  rather  rapidly  into  dementia  (dementia  pnocox,  in 
which  Kraepelin  distinguishes  a  hebephrenic,  e^itjitonic,  and  pamnoid  form).** 

Wernicke's  standpoint  forbids  the  recognition  of  a  hebc^phrenia  because  he  will 
not  ailmit  any  types  as  identic^d  which  have  not  a  uniform  symptomncomplex.  We 
have  siicn  that,  even  in  general  naralysis,  he  speaks  of  an  ''etiologicid  group  **  o( 
paralytic  psychoses.  We  find,  indeed,  that  he  has  given  up  Kahlbaum  and  Hecker*s 
nelN'.phrenia  as  a  disease-type.  Clini(»d  experience  has  made  him  abandon  it  more 
and  more,  and  to-day  he  can  only  stand  tor  the  very  considenible  im})ortancc  of 
**  helxiphnMiic  etiology."  He  accepts  Kahlbaum's  '*  heboid  "^  aij  a  specific  form  of 
puberty- psychosis  only,  a  moral  auto- psychosis,  /.  c,  a  relatively  rare  ty|K)  not  ac- 
cepted in  any  text-book  (ixcept  partially  in  Wernicke's. 

In  tht^  lecture  on  acute  autopsychoses  he  gives  an  atv^mnt  of  so-called  alternat- 
ing personality  chiefly  on  hystericiil  or  epileptic  or  alcoholic  degenerative  founda- 
tion, and  of  those  ciu*es  of  reitsoning  mania,  which,  ac(M)nling  to  French  authors^ 
recur  with  always  the  same  stiheme  and  an  often  sun)risingly  uniform  plan  of 
action  ;-  and  of  certain  (yis(»s  of  periodic  alcoholism. '  This  moral  autopsychosia  in 
it<climact(jric  fiirm  is  mostly  of  unfavonible  prognosis,  and  in  its  senile  fonn  prol>ably 
always  a  transition  toward  stMiile  dementia,  but  in  its  hebephrenic  form  relatively 
cunible.  The  instance  he  gives  is  that  of  a  girl  with  transit^)ry  loss  of  all  dLseipline, 
feeling  of  responsibility  and  modesty,  a  tendeiu^  U)  obstHMiity  but  totd  absence  of 
impulsive  tulfcing,  flight  of  idcjis,  and  motor  unrest  Within  three  years  there 
followed  three  n^currenees,  and  in  the  intxTVal  slight  dt;pressions.  One  might  have 
thou.^ht  of  cii*cular  insanity,  but  that  would  not  do,  ''  if  one  desired  U)  cling  to  the 
definition  of  it  jus  a  regular  alternation  betwet^n  manic  and  melancholic  stiti^s.'*  The 
leveling  down  of  the  dominant  moral  conwpts  ''  with  the  not  infre<piently  totd 
al)senw5  of  intelKK.*tual  disordt^"  is  indeed  similar  to  what  occurs  in  mania ;  but  the 
other  cardinal  symptoms  of  mania  are  alwent,  an<l  Wernicke  is  nowhere  willing  to 
admit  the  '\forfnrMfi'nsfes/*  Kahlbaum's  ciuses  are  ctMtainly  nott^worthy,  and  I  am 
able  to  point  to  sev(^ral  such  e^s<'s  of  my  own  which  had  a  far  more  und(»<'i(h»<l  |H)sition 
betwiH'ii  Kraepi^lin's  manic-depressive  insanity  and  his  d(>nientia  pne(M)x  than 
Wernicke's  in.st:inc4». 

In  th(^  typi(tal  ''heboid**  (the  exaggeration  of  features  of  puln^rty)  Wernicke 
adds  to  Kahlbaum's  de.scription  the  symptoms  of  onenms  s(Mis:itions,  onerous 
ideas,  an<l  hypo(rhondriacal  sensations  as  eA)nstant  acc^mipaniments.  We  shtmld 
refer  to  this  group  again  in  a  dis(^ussion  of  ^'/onnrs  fniHfrs,^^  or  of  ntf/ne  f.i/j}fv. 

As  rather  characteristic  of  helw'phrenic  etiology  W<'rni<rk(»  mentions  *'  hel>e- 
phrenic  expansive  autopsycshosis,"  a  "  primary  paranoia,"  which  passes  rapidly  into 
attonity  and  dementia.  Next  in  fre(iuencv  h(;  finds  motility-|)sychoses,  especially 
tlie  akiiuaic  form.  V<Ty  charact<!risti(«Uly  he  sjiys  that  the  well-known  tendency  of 
akinetic  inotility-psy(!host\s  to  pass  \uU)  deuK^ntia,  as  well  as  the  erroneously  claimed 

»  **A11k.  Zeitscihrift  fiir  Psychiatric,"  vol.  xlviii. 

2  An  ilhistration  is  given  of  a  clerk  wlio  iM'rio<lically  assumed  the  r61e  of  a  physi- 
cian and  comiuibt-ed  apjNircntly  shrewd  cnilH-zzlcincnts,  Init  always  in  the  same  way ; 
this  [Niliciit  finally  endtnl  in  epileptic  dementia.  The  term  rea.s(ming  mania  and  the 
term  moral  insanity  have  gnulually  lost  the  meaning  they  originally  liad,  and  they  are 
incorrectly  appliinl  U}  what  tln^  meaning  of  the  word  s<'ems  to  imply  to  the  modern 
mind,  unless  one  return  to  the  old  sonixji's;  a  goo<l  illustraticm  of  the  jwwer  of  word 
over  sens(^  of  act'uniey. 

■The  "  psitholoKical  intoxication,"  however,  is  claKsed  with  the  true  dream-states, 
such  as  most  of  the  pre-  and  i)ost-ej>ileptic  jisyehost^s.  (I  mention  this  to  give  another 
instance:  of  Wernicke's  resiKK^t  for  tlu^  symptonwomplex  notwithst^mding  the  fact  that 
the  <'ss<»ntial  wuise  or  condition  is  the  sjime  for  sevenil  types  of  disorders.)  Wernicke 
describes  a  type  of  so-ealled  lUHjuired  moml  insjtnity  (in  the  modern  sense  of  the  word  ; 
see  an  aeconnt  of  its  history  in  my  article  in  I^Idwin's  *'  Dictionary  of  Psychology," 
vol.  ii). 
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tendency  to  recurrences,  might  i(j  t«irt  Ik;  refenible  to  this  etiological  relatioQ  (L  f,, 
the  tirigirj  during  jjuberty),  Vt't  lie  ktmwj*  of  eii^t-^  of  ukinetic  ni utility-psychoses 
duriiif.^  t>uhfrty  wliich  riXMivoriHl  <ouiiik'tely  ami  jHLimunently.  ''  lluuee  the  unfav- 
urdble  jn'ogiioM^  which  Krae|H'hii  uive.s  iu  tht-sc  cu.h^s  tlocii  not  even  hoW  without 
exception  ti>r  the  c:i>is  ilurioir  puhiMty/*  AnnthtT  rivijUfOt  i>ieture  during  iail>erty 
IS  tfie  hy|>oth<PH<iriueal  aiixit^ty-p>ychr>siii,  which  ujiiy  renjiiin  alMirtive,  or  develon 
furchtr,  ;oj<h  J^fihups  after  ;oj  uitcrcnnvnt  pha.^u  of  *'tut,'il  t^ensorj^  pi-ychrj^is  ' 
(=  deliriuui),  wkli  a  trciid  of  faotiLstie  hypiH'houilrim'itl  iHi^^TUtioii,  pas^  into  a  very 
eharaetcrLstk'  heltephreoie  tlcHJi-nlk^uch  a^K;dj!hauni  JcmtiIks.  Certain  aeuti^  at- 
tacks of  *' weakries^^  uf  ai-^x^iatiiin  with  antoh^yrhic  ami  iillt>h>yehic  deleetj^,  hut 
without  any  sigii^  L*f  inkatinn  on  the  inotur  side/'  in  y«^ulJlr  girk,  recovered  after  a 
j>r<jkni^^iHl  paranoic  state.  CuiLHideriu^^  the  relative  diffn  ulty  in  ^^etting  their  atten- 
tion, they  luive  a  feuipriMfig  ^^ra^p  un  what  they  ohsen'ed.  These  cases^  to«^ 
altiiougii  iTO>verahle,  K^enj  to  he  un  a  lieU/plirenic  ha^i;?, 

1  inenttou  thef?e  witli  ^miv  detail  heeauj^e  we  Tiecd  the  facts  in  our  eomrniriHirj 
with  Kraepehn's  step  in  advance*  Wernicke  dnei?  not  ?^ay  (any  more  than  do  Ziehen 
or  Mendel)  just  in  what  way  pnherhf  Is  aecfmntahlc  at^  a  fa<"tor  in  c  ttulu^'y.  He 
attacks  *'hehephrenia"  in  itj*  ori/iinal  s^n^ie  (as  a  feature  of  |>uherty)t  whereas 
drmridift  pnfrtKi'  in  Krnepelin*is  sen^e  relers  more  to  the  fact  i)f  a  s^pecial  form  id' 
cieteriorulum  and  iK>t  h*  much  to  the  iipe  ot  on?et.  Wernicke  sees  the  ehamcteristic 
feature  ij^^  hekjdirenic  eliolo^'y,  not  in  the  childish  nontrier  and  sihy  ways  that 
appear  quite  natural  in  dcuicntia  at  this  jieriod  t>f  life,  but  in  the  tendency  to  un- 
Hivorahle  outeome(or,  where  thi-y  end  in  rixtjvery,  in  the  tendency  to  tenijHirarj'  symp- 
toms ufdettH-tK  lie  sees  other  ehanieteristics  in  the  predilection  lor  et^rtain  dl^ejise- 
pictures,  which,  lo»wcvcr,  do  not  Ix^ung  exclusively'  to  the  periml  of  pulnrty  ;  in  a 
tendency  Ut  recurrcnecs,  and  wliere  they  hiive  a  chronic  etiurse,  to  exaeerlnvtujns,  r» 
that  the  most  ticute  attiieks  tK'cur  as  iisten-urrent  epistxles.  Moreover,  most  «►!'  tlie 
acute  eiu^es,  and  in  part  alsi*  those  of  ehn^nie  dcveluf^Ulent,  tiike  their  cr^ursc  as  eoiu- 
puuiid  psyehost'S,  {,  e,,  at  suceessive  periods  they  produce  totally  diflTeient  tli>ease-pic- 
tures.  lie  refers  to  a  eas<'  which  lu'  deuiojj>tniled  first  as  an  aflV-etive  melaticliolia^ 
in  the  following*  wuicstcr  Ms  hy]>ei  kinetic  njotility-psyciioHs.  and  finsdly  as  a  eondition 
of  (>ure  deiW-t  in  deep  dementia,  and  he  descrdu^  hitw  vivid  the  face  Kfoked  in  (Min- 
in^i  to  the  em|>tincss  of  mind,  in  distinctir*n  to  wlijit  haoiJCTis  in  ;jeneral  paralysis. 
This  whole  eas<?  is  an  instance  in  point  of  the  "lifhrulty  of  tliat  **  prognostic  diagnosis** 
whit  h  Kraepelin  niakes  so  attnictivc  au  nim  oi"  psyihiairy. 

To  nimt>lete  this  review,  1  must  refer  to  Werniekc,  page  544,  where  the  forms 
of  act|uired  ilemcntia  are  treatetj  connecte^lly.  Alter  a  brief  description  of  its 
effects  of  traumatism  (in  whicli  lie  admits  the  poxsilnlity  of  a  pro|:ressive  degt^nera- 
tive  pnH»ess  startt^l  hy  the  trunma),  of  the  mental  asp(i  t  of  multifde  s*-lerosis,  of 
lues  cerebri,  id*  mcninL^itis,  be  siivs  :  "At  the  period  uf  [nibei-ty  <*ne  sometimes  ob- 
serves a  deuicntia  whirh  may  tievelop  relatively  rapidly  and  wlnidi  may  bect»me 
very  deep  witliout  Ixin*;  aectaopitided  by  c&j+'ntiiil  jk^ychotie  symj^toms  tif  another 
kind.  In  other  cas<*s  such  a  primary  degenerative  dementia,  pretTde<l  by  attacks 
of  severe  headache,  develops  at  puberty,  with  dehisions  tjf  reference  of  a  harmless 
chanieter,  es]>eeially  aiitops\dnc  delusiotis  of  refeicnec  (what  the  iiatierrt  sees  or 
hears  is  interpreted  as  huviiii:  souic  leferenee  to  his  thoughts  ;  or  hallm'inations  tire 


interpreted  in  this  way;  the  patient  has  the  feehnL'  that  his  thoUL^Iits  are  spoken 

alomhete. )-     C;*S4'S  of  rt*<'i>vered  primary*' 

ont  side  of  the   period  of  puln-rty  have  cinne  to  my  not  it*!*  scvtial    tiuies;  but    I 


. ).     C;*S4'S  of  rt*<'i*vered  primary  dementia,  subacnte  in  develoj*ment,  and 


should  prefer  to  class  them  with  dt^pressive  melancholia,  from  which  they  arc  diffi- 
cult to  distinguish  elinicail3\''  Apart  Ih«ni  senile,  epilej>tic.  po>t-at>ople<.'tie,  :deo- 
holie,  and  paralytic  dementia,  there  are  "  tMrlain  diHinte  elinieal  i'orms  of  psychoses 
which  show  a  tendency  to  terminate  in  dementia,  W  they  do  not  recover.  In  this 
respwt  all  letrms  id'  motility -psychejses,  (^specially  the  akinetic  ty]H%  are  not  S4»  very 
far  fn^m  the  paralytic  psychoses.  In  the  dcscrij>tion  of  the  special  types  (pandytie, 
post -apoplectic,  epilejitic,  alitdiulie,  hcl>et>hrenii%  senile)  he  sj^j's  :  "  Ileljepbrenic 
aementia  h:is  thi^  L^cnenil  marks  of  an  immature  state  of  develojmient  eorrespond- 
iDg  to  tlie  age  of  pulwrty.  Ht'oec  the  childish  and  silly  behavior  of  these  patients 
espt^'ially  insisted  upon  by  Kahlbaum  and  Hceker.  Next  to  this,  1  should  like  t<i 
hiy  stress  upon  pronounced  thMULditlc>o^ness  or  mental  laziness  as  speeific  features  of 
hebepbrt^nie  dementi  a.  This  is  {►ftm  sliowu  in  a  very  characteristie  manner.  The 
patientJ!*  answer  (lucstious  hit  or  miss  with*  ait  noticing  their  self-eontnnlictions*  The 
same  question  first  answered  with  yes,  may  Ik-  later  answeTcil  with  no,  or  with  a 
most  general  phrase,  tiiadnally  in  the  course  id'  the  examination  an  unmistakable 
annoyanee  at  Wing  ^ireed  to  mental  exeition  is  exhibited,  and  on  r|ucstioning  one 
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may  at  times  learn  that  thinking  tires  the  patient  A  turning  away  or  the  excla- 
mutiuu,  *'  let  me  alone  !  "  or  even  at  times  an  outbreak  of  violence,  puts  an  end  to 
the  interview.  The  attention  of  these  patients  is  difficult  to  tfain  and  especially 
difficult  to  hold  for  the  purpose  of  exammation.  The  form  of  observation  is  some- 
times surprisingly  g(KMl  ii'  judged  by  the  patient's  remembninoe  of  casual  incideut& 
One  sometimes  experiences  surprises  with  these  patients  inasmuch  as  thcv  casually 
betniy  fragments  of  knowledge,  for  instance,  of  languages  or  other  acriuircd  material 
of  memory  for  which  one  searches  in  vain  in  a  systiunatic  examination.  The  facial 
ex)>ression,  although  at  times  more  or  less  changed,  usually  remains  much  more 
vivid  than  might  bt;  exiKicted  from  the  degree  of  aemcntia  (an  instance  in  Heft  2, 
case  28,  of  the  "  KranKcnvorstt^lungen  ").  The  marks  of  mannerisms  and  oddity 
of  expression  are  in  most  cases  well  defined,  as  is  easily  intelligible  from  the  ase  of 
the  patients ;  but  according  to  my  experience  it  is  not  as  characteristic  for  nebe- 
phrenia  lus  the  intellectual  lazuiess  mentioned  first." 

A  special  "' 8fco7i(lfiry  dementia^*  is  not  described  by  him.  But  the  admiflsion 
of  primary  dementia  in  the  senst^  of  Kniepelin  makes  one  ask  :  Why  not  recognise 
anJ  extend  the  principle  ?  These  cases  share  the  fatet)f  the  **  paralytic  pf^ohosis.*' 
Among  Wernicke's  descriptions  one  looks  in  vain  for  the  simple  demented  forms  of 
general  jianilysis,  whereas  they  form  the  background  of  the  whole  picture  of  the 
diseiLsi*  as  funiished  by  Kraepelin. 

After  what  we  have  learned  of  Ziehen's,  Mendel's,  and  Wernicke's  views,  on 
**  secondary  dementia,"  let  us  start  again  from  the  disorder  that  is  commonlv  so  de- 
nominatnl  by  the  average  hospital  ph3r8i(nan.  In  the  sUitistics  published  by  the 
Lunacy  Commission  of  the  Stite  of  New  York  we  find  the  following  table  : 

Sin4X  Octi^jer  J,  1S88. 

Admiitki).  Uk(V)vkrki).       1)1  id. 

Mania,  acute  delirious 150  24  102 

Mania,  acut<^         9,810  4,109  1,293 

Mania,  recurrent 1,004  4:W  94 

Mania,  clironic 4,202  208  1,249 

Melancholia,  acute 15,400  5,110  2,013 

Melancholia,  simple 547  1?)2  23 

Melancholia,  clironic 4,:5H4  289  1,42:? 

Alternating  (circular)  insanity I!i8  9  6 

Panmoia * (»74  24  43 

(Jeneml  iMinUysis 4,128  1  3,113 

Dementia,  jirimarv 1,295  214  488 

I Vmcntia,  terminal 13,170  107  7,7:« 

Epilqwy  with  insanity   ...            ....    2,073  42  887 

Imbwility  with  maniacal  attiicks    ....    1,097  10  147 

UVuH'v        145  .    .  33 

Not  insiin(>  '      47:J  .    ,  13 

Uuijliussitit'd 937 

Total 5JV«>3  10,775  18,660 

This  table  shows  that  a  relatively  large  numlxir  of  «is(w  figun»<  among  the  acute 
psychoses  which  would  InMihuied  among  the  chn)ni(^  or  compound  psychoses  of  the 
alxiv(?-nicntioncd  writers,  ir  we  assume  that  the  re<*ovcry  rate  is  about  the  same  the 
world  over,  and  not  worsts  in  New  Ynrk.  Of  the  acutt^  psychoses  as  Ziehen  recog- 
nizes tiuini,  at  Ica.'^t  70  per  cent,  rccovttr ;  of  the  combintMl  oci/te  manias  and  mel- 
ancholias in  the  State  of  New  York,  only  30.5  per  cxjnt. 

Leaving  utterly  out  of  the  (|Ucstion  the  probK^n  of  distjase-entities  and  treating 
the  congregate  niass  of  one  hundred  cons«Hnitive  admissions  to  a  hospital  purely 
from  the  jwiint  of  vi(»w  of  symptom -com  pl(»xc.s  and  of  the  final  outcome,  we  may 
a.sk  :  In  how  many  c;is(»s  wjus  it  pos.sibh»  in  jm'dict  with  certainty  the  outcome?  To 
what  extent  do  tlu^  discTcimncnes  point  to  ni.sufficii^nt  inquiry  into  the  facts?  And 
to  what  (ixtcnt  is  tlui  satisfiw?ti«)n  with  vatrue  ttTuis  at  the  bott4)in  of  the  indifference 
to  facts? 

As  a  matter  of  fact,  ever>'  alienist  of  experience  will  point  to  patients  in  whom 
s<»condar>'  dementia  can  be  fon^told.  Unfortunat^'ly,  reasons  are  but  rarely  given. 
This  is,  however,  onc^  of  th«^  best  nuithcxls  of  trainin^r  in  psychiatry  :  7?>  formulate 
in  rxttrf  terms  the  f nets  irhirh  f/ni<fe  us  in  pritpvnsls,  to  (five  the  reasons  why  they  do 
so^  nud  to  test  these  reasnns  im  the  basis  nf  the  final  results. 

^  Includes  cases  of  alcoholism,  drug  habit,  etc. 
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In  getun-al  tmrah/m'g  we  can  say  thtii  tlit'iv  i.s  u  I't-rtaiii  neamlu^'ical  stiitus  coiu- 
biiJt'il  wkli  ii  (ii'liiiity  liit'ntal  pietuiv  ;  tlmi  it  jmiiiUs  euinimrjilly  to  wliat  niiiy  tie 
calliHl  a  diffu,st'  luyeki-i'hwulialitihi  ;  that  the  typo  of  dMrioutiuu  and  tho  dupth  of 
the  symptoms  furiiisli  evidenet'  of  a  et'itaiii  loss;  and  that  eiupirk-ally  im  such  a 
basis  a  uumlMLT  ut"  tVLiitualiticj^  aiv  to  he  expected. 

In  Mirittm  frtfiietifi  we  liave  a  certain  standariJ  coiubination  of  sjiiijitoms, 
mental  and  pliyMcal,  and  in  drawing  uiir  c^>Jiciu.siou  we  c+jnsider  t!iese  facts  in  tliu 
light  ot  uurexperiencf — the  gcncnd  miike-uji  of  the  patient,  and  the  jMJS^ibility  nf 
a  symj>t4inmlie  ihlinum  trciiK-ns  [a  phase  i«f  ^^ciieral  jiaralvsLs,  etc.). 

Ih  ttctit*  e.rcit€m€nt  we  have  uiir  ]tsycliie  and  idiysical  jiyinptoTii'eonijih'xes  and 
fragments  ^d'  tlie  ctitilopieal  coustclliition  to  gu  l>y.  lu  a  fair  number  of  the  niso*  we 
wilt  predict  rii'ovciy  ;  in  others  we  remain  in  duubt ;  in  31*1  otliei-g  we  predict  an  un- 
fiivurable  outi'ome — dciitli,  or  iiiitK/rt"i'<"t  re^'overy,  or  danger  uf  rekpses  ur  recurretic*^ 
or  ^t^mdarj'  ](iiiiiiii»ia,  nr  i^eeoiidary  dementia. 

The  <iuestioB  now  cornea  up — and  it  luiis  been  ant>^^ered  in  the  iiffiiinative  by 
KmcfH  liii :  Are  the  si^ajs  wliieli  detcrmirJC  a  gocwj  or  a  bad  pTOgnosis  fundMnieiital 
enough  to  Imild  on  tliem  a  gruuning  of  meiitid  «li^iise>i,  wdiieh  would  be  iijuie  natural 
than  the  nresent  \mzy  pktn  or  the  mure  ambitious  psyciH>l«>gical  x^^'heiues? 

The  clinitnil  m^m  are  of  varj  ing  value.  The  nearer  tkey  are  to  the  funda- 
mental fKirt  whicii  is  diseased,  the  more  direct  it>  their  t^cmring ;  the  ni^ire  iiccidentid 
they  are,  tlie  plainer  their  nature  [48  raeiv  ^m*um^tantial  evidence,  and  the  lest*  c<»n- 
vineing  the  claims  of  dcTisiven*  ss.  The  syniidouis  are  eiooirie:d  arid  must  stand  tlie 
test  of  es:i>eriencc  in  oRk^-  to  comman^i  v»ur  attention.  They  must  he  judged  in 
every  case  for  what  they  are  wttrth.  Yet  when  we  look  at  the  average  hospital  rec<»rd 
or  at  the  average  text-lMw»k  dcjicriptiou  we  tad  to  find  the  neeessiiry  helps  lor  the 
dijstinctiuns  which  KniejH-Hn  jiiakes, 

Wernicke's  dcscription^i  nnike  a  luudahle  exception,  and  in  miiny  respects  they  are 
more  helpful  nictkndically  and  less  dogmatic  than  Kraepchn's  composite  jrjcturcs. 
We  have  seen  that  his  mania^  confused  ttiania,  and  in  part  the  hyperkinetic  motility- 
jisychosis  form  the  excited  phas*'s  «d'  manic-depressive  insanity,  and  affi^^tivc  melan- 
cholia and  certain  cases  of  de]^res**TVe  (akinetic)  uielanchoha  the  depressive  phases. 
The  mixed  phases  are  noticed  hy  Kraepclin  only.  In  hyperkinetic  and  akirjetic  states 
in  which  m^^»ssto  the  inner  hie  cd  the  patient  is  difficult,  and  hi  the  acute  delusional 
liwd  delirious  st^ites,  a  i>rogno!?tic  diagnosis  appears  much  more  prohlematii'  if  based 
i>ti  the  symiitfims  only.  There  is,  however,  so  much  Inumony  in  what  has  l>eeu 
achieved  by  Kracpehn  inid  Wernicke  that  we  may  kntk  to  the  rci^ent  jPHwhu'ts  of 
psychiatric  work  with  the  feelinp  tlud  the  c«»n fusion  of  w<»rdsand  the  a|>f>earanre  of 
abstniseiiess  will  cease  more  :*i»d  more  in  a  me^isurc  as  we  keep  to  oo>crvation  of 
actual  cases,  and  re^-ords  which  cover  the  useful  distinctions. 

Viewing  all  these  ways  tif  getting  at  the  fbets  of  psychiatry,  we  cannot  avoid  the 
convietion  that  much  of  what  fli«it^  in  the  air  jls  H»lid  tradition  is,  alter  all,  very  far 
from  a  firm  foundation,  ami  even  tar  from  doing  justice  to  what  we  think  ioid  do  in 
actual  contact  with  ea.**cs.  Much  fd'  it  is  due  to  an  attempt  to  appear  et^nneeted, 
orderly,  and  reiLsimable,  in  lirtnring  and  writing,  Imt  it  is  ajit  to  pr*>ve  a  real  obetaele 
t(j  protfrcss  in  oiir  work.  If  these  traditional  ideas  are  taken  as  suggej*tions,  they  ari^ 
helpful;  if  taken  as  laws,  they  arc  ti'mi>tations  for  a  healthy  law-breaking  instinct, 
or  they  U^'omc  harmful  ebains.  In  closing  this  review  there  arc  two  warninirs  trt 
which  the  reader's  attention  sliould  be  eallcd.  The  tii>t  is  :  Beware  of  dt  finittons 
which  one  is  t<*nii>t4'd  to  make  from  the  s*>und  of  the  wonls  !  Mdaneiiolia,  dementia 
prmettx,  catatonia,  represent  totally  difTcrcnt  trsdnsof  thonglit  in  the  various  writeii*. 
The  siicond  warning  is  :  Beware  even  id' the  definition  ^ivcn  by  anys|>ceial  author! 
It  is  better  to  study  the  histories  of  bis  eases,  bwanse  his  definition  nniy  nnconscitnisly 
render  the  trcnil  of  wonls  as  he  is  aetaistome<l  to  use  them.  It  is  not  too  much  io 
my  that  it  would  oiK'n  be  difficult  for  these  authors  theiaiselves  to  determine  ex- 
actly whei'c  they  stamt  in  regard  to  some  of  the  matters  still  in  dis|:mtc.  Their  cases 
are  more  tmthtul,  aetual,  and  cle^u* — wlien  des^'rilx'd  in  toto— than  any  attempt  at  a 
genend  p.'Sj'cho pathology  could  Ih*  nt  the  pi't'scnt  time. 

Tliis  review  is  necessarily  mcrv4y  a  ihi«:*uent  id' what  owupies  moilern  psychiatry, 
and  fiilly  intellicfible  in  it;^  bt^aring  only  to  those  wlio  stmly  psychiatry  with  the  helpt»f 
nicthiwls  unfortunately  too  long  netrli'^'tt  d  in  our  hos]»it»ls.  Under  the  influenee  of 
pressure  for  tinancial  re^ilts,  and  owing  to  the  lack  of  eenters  for  itsyrhiatrj'  in- 
stniciiun,  very  little  mat4Ti;d  is  collcctetl  in  this  country  on  which  to  bring  the 
qucstiooH  of  the  dny  to  a  test. 

Psychiatr>*  is  the  des<Tiption  and  analysis  of  diseases  which  take  luonths  and 
years  for  their  evolution,  and  whieh  require  earetul  records  of  eonN*ientious  and 
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methodical  observationH  in  order  to  repliice  impressionist  methods  by  an  approxima- 
tion to  nieth(Mls  of  precision.  In  this  direction  the  alN)ve  abstracts  will  certainly  be 
8U/2:Kestive.  The  review  Inus.  I  ho])e,  demonstrated  that  there  are  many  questions 
about  our  patients  which  the  average  work  on  psychiatry  does  not  attempt  to 
answer,  but  tor  wliich  good  methods  of  analysis  present  helps.  It  haB,  I  nope. 
oonvincx>d  the  reader  that  we  need  less  discussions  ot  generalities  and  more  records  of 
well-ol)servod  wises,  and  especially  records  of  lifetimes,  not  merely  snatches  of  pic- 
tures(iue  symptoms  or  tninscnptions  of  the  meaning  of  traditional  terms.  It 
incluiles,  as  well  as  cxxw  be  done  in  so  little  space,  the  chi(^f  sUind]>oint8and  principles 
of  work  of  the  most  productive  pioneers  of  the  day,  and  it  will  encourage  many 
a  reader  to  go  to  the  originals,  and  say  where  to  find  things.  It  would  seem  that 
the  time  is  not  very  far  distant  when  the  traditional  headings  of  chapters  in  our 
text-books  will  change"  rather  fundamentally,  and  to  the  great  advantage  of  the 
student  and  practitioner. 


CHAITER  II. 
GENERAL  ETIOLCXJY  OF  INSANITY. 

The  proportion  of  the  insane  to  normal  individnals  may  l)e  stated 
to  be  about  1  to  300  of  the  iM)pulation,  though  this  proporti(m  varies 
somewhat  within  narrow  limits  among  diflerent  races  and  e4)untrie8.  It 
is  probabh?  that  the  int<5miK;rate  use  of  alcohol  and  drugs,  the  spread- 
ing of  syphilis,  and  the  overstinuilation  in  nmny  directions  of  nuHlern 
civilization  hav(^  d(itermined  an  increase  difficult  to  estimate,  l)ut  never- 
theless palpable,  of  insanity  in  the  present  century  as  comi)ared  with 
past  centuries. 

The  amount  of  sutdi  increjise  might  easily  seem  to  be  hirge,  on  super- 
ficial examination,  because*  of  the  imperf(K!tion  of  census-taking  in  the 
past,  the  accumulation  of  the  chronic  insiuie,  and  in  new  communities 
the  constant  upbuilding  of  new  asylums. 

Sex. — As  rcganls  st^x,  women  and  men  are  about  e(]ually  affected, 
for  the  particular  etiological  factors  determining  insanity  in  the  one 
(such  its  the  puerperal  pi^riod,  the  menopause*,  et(?.)  an*  evenly  balanced 
by  the  special  causes  acting  u]>on  the  other  (struggle  for  existence, 
drunkenness,  syphilis,  etc.),  and  both  sexi^s  are  alniut  alike  in  their  sus- 
ceptibility to  the  two  great  etiological  elcuKMits  in  alienation  of  the  mind 
— heredity  and  mental  or  Ixnlily  strain. 

Age. — The  (juestion  of  ag(»  is  of  great  importance  in  a  study  of  the 
eti(dogy  of  insanity.  While  individuals  are  liabh»  to  mental  aberration 
at  any  ag(»,  y(»t  tlu^n^  are  parti(Uilar  jMTiods  of  life  characterized  by 
special  vuliuTability.  In  gcner.d,  it  may  be  said  that  this  vulnend)ility 
is  grwitest  in  women  between  the  ages  of  twenty-five  and  tldrty-five, 
and  in  men  between  twenty  and  fifty,  for  it  is  at  middle  age  that  we 
find  th(i  maximum  accunmlation  of  etiological  factors.  But  there  are 
physiologi(ijd  ejKxdis  that  infiueniH*  markinlly  the  line  of  psychic,  mor- 
bidity, and  these  are  the  periods  of  puberty  and  ad(d(»scxMice  (fourteen  to 
twenty  years),  that  of  genitid  involution  in  women  (forty-five),  and  that 
of  senile  involution  (sixty  to  seviMity  years). 

But  the  cliief  factors  in  the  causation  of  insanity  may  be  summed  up 
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in  two  words — ^heredity  and  strain.  The  former  is  responsible  for  in^ 
stability  of  the  nervous  system,  the  latter  is  multiform  in  character, 
comprising  all  of  the  stresses,  physical  and  mental,  direct  and  indirect, 
autochthonous  and  environmental,  which  may  undermine  the  nervous 
constitution  and  bring  it  to  its  point  of  collajxse. 

Heredity. — In  determining  the  factor  of  heredity  we  must  not  be 
content  with  ascertaining  the  existence  of  psychoses  in  the  ascendants, 
but  must  seek,  by  careful  interrogation  of  various  members  of  the  family, 
for  some  of  the  hereditary  equivalents,  such  as  epilepsy,  chorea,  hys- 
teria, neurasthenia,  somnambulism,  migraine,  organic  diseases  of  the 
central  nervous  system,  criminal  tendencies,  eccentricities  of  character, 
drunkenness,  etc.,  for  these  equivalents  are  interchangeable  from  one 
generation  to  another,  and  are  simply  evidences  of  instability  of  the  ner- 
vous system.  It  is  the  unstable  nervous  organization  that  is  inherited, 
not  a  particular  neurosis  or  psychosis,  and  it  must  be  our  aim  in  the 
investigation  of  the  progenitors  to  discover  the  evidence  of  this. 

That  the  statistics  of  insanity  as  regards  heredity  are  often  faultily 
gathered  is  t<x)  well  known.  In  the  first  place,  the  recorder  of  the 
history  of  a  patient  frequently  neglects  to  extend  his  inquirj*^  far  enough 
to  include  all  of  the  transmissible  psycho  neuroses,  and,  in  the  second,  the 
relatives  are  prone  to  conceal  any  sup}X)sed  hereditary  taint  in  the 
family.  Here,  for  example,  is  a  table  prepared  by  the  Lunacy  Commis- 
sioners, showing  the  causes  of  insanity  in  136,478  admissions  to  asylums 
in  England  and  Wales,  in  which  I  find  the  item  "  hereditary  influence 
ascertained  "  20.5  per  cent.  Surely,  so  small  a  figure  does  not  represent 
the  true  proportion  of  heredity  as  an  etiological  factor  ! 

It  will  take  many  decads  of  much  more  careful  compilation  of  his- 
tories to  establish  the  actual  ratio,  but  we  shall  attain  nearer  to  the  facts 
year  by  year. 

Xo  one  has  better  formulate<l  the  principles  of  heredity  in  relation 
to  insanity  than  Mercier,^  who  points  out,  among  other  things,  tliat, 
besides  the  importance  of  the  direct  transmission  of  an  unstable  nervous 
system,  there  is  another  law  of  heredity,  which  is  known  as  the  law  of 
sanguinity.  Two  jxirents  may  be  }x»rfectly  stable  and  have  normal  organ- 
isms, and  yet  produce  offspring  with  unstable  and  abnormal  nervous 
constitutions,  because  of  the  unsuitability  of  the  sexual  elements  of  the 
parents  to  each  other.  Tlie  perfect  orgimization  of  the  progeny  is  the 
result  of  three  factors — tiie  quality  of  the  germ  (which  brings  matter), 
the  quality  of  the  sperm  (which  brings  force),  and  the  suitability  of  the 
one  to  the  other. 

The  laws  of  heredity  as  they  relate  to  insanity  may  be  summarized 
briefly  as  follows  : 

1.  The  child  tends  to  inherit  ever\'  attribute  of  both  parents. 

2.  Contradictory  attributes  can  not  be  inherited  from  both  parents. 

3.  The  child  may  inherit  the  attributes  of  either  parent  solely. 

4.  It  may  inherit  the  qualities  of  one  parent  in  some  respects  and 
of  the  other  in  other  respects. 

*  ** Sanity  and  Insanity." 
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5.  It  may  inherit  the  father's  attributes  for  one  period  of  existence 
and  the  motlier's  for  another. 

6.  Some  attributes  have  the  quality  of  prepotency,  or  the  tendency 
to  pusli  aside  or  overrule  other  attributes. 

7.  Attributes  which  are  similar  in  l)oth  parents  tend  to  become  pre- 
potent, giving  rise  to  convergent  or  cumulative  heredity. 

8.  Attributes  nuiy  be  tnuismitteil  in  laUuit  form  from  one  genera- 
tion to  another,  to  reappear  in  a  third  or  fourth  or  still  more  remote 
genemtion — a  phenomenon  termed  "  reversion." 

9.  Attributes  tend  to  appear  in  the  progeny  about  the  same  time  of 
life  at  which  they  Inrame  manifest  in  the  parents. 

10.  Attributes  of  tlie  fatlier  tend  to  be  inherited  by  the  sons  and  of 
the  mother  by  the  daughters. 

A  study  of  the  above  laws  will  explain  many  of  the  puzzling 
features  of  psyc^hopathic  hercKlity, — why,  for  instance  often  only  a  few  of 
the  children  of  a  neurotic  parent  suffer  from  neuroses  or  psycJioses,  and 
why  psycihoneu roses  may  develop  in  the  progeny  of  hwilthy  })arent8 
(latency).  It  nuist  be  remembered,  t4H),  that  there  is  a  variation  in  the 
degree  of  hcTeditary  tiiint  originated  by  the  several  heritable  ecpiiva- 
lents.  Thus,  simple  neunisthenia,  eccentricrity  of  (•hamctiT,  and  a  puer- 
peral or  senile  psychosis  are  not  so  serious  a  heritage  as  epilepsy, 
chronic  alcoliolism,  paranoia,  and  imbe<'ility.  The  taint  in  a  family  is 
greater  the  larger  the  munber  of  members  and  branches  afflicted. 
When  the  d(»gree  of  hercHlitiiry  taint  is  marked,  the  psychoses  which 
may  develop  t<*nd  to  b(»  mcMlified  from  the  onlinary  types  of  such  i)sy- 
choses,  and  this  deviation  is  ternuKl  heredit^iry  degenenitive  modificai- 
tion, — or,  in  short,  hereditary  degene nicy, — while  the  insanity  evolved  is 
d(»signated  as  a  degenerative  psychosis.  Tlie  jmrticular  degcmerative 
psychoses  are  suirh  forms  its  idiocy,  imbecility,  feeble-mindcHlness,  jwri- 
o<lical  and  circular  insanity,  hyst<'ricnl  insanity,  acute  sim])le  paranoia, 
polymorphic;  insanity,  etc.  A  polymorphic  course  is  particularly  char- 
act<Tistic  of  psyc^hic;  degenenicy,  so  that  sometimes  a  |KTf(^'-t  chain  of 
psycho])athic  (conditions  and  psychoses  will  be  manifested  throughout 
the  lift*  of  th(»  (U^generate. 

The  polymorphism  of  hereditary  transmission  sometimes  manifests 
itself  in  what  is  known  as  ])rogressiv<?  her(»<litary  degenenicy.  For 
example,  drunkenness  in  one  genemtion  may  lead  to  simple  psychosc»s 
in  t\\i\  next,  to  (complex  degenerative  psychoses,  epilepsy,  etc.,  in  the 
third  g(»ncration,  and  linally,  in  the  fourth,  to  idicMcy,  sterility,  and  the 
annihilation  of  thi^  sto(»k. 

The  indiccations  of  dc^generaicy  in  an  individual  are  ternuHl  the  stig- 
mata of  (h^gencnition,  or  stigmata  hcrcditatis.  They  may  be  defined  as 
anatomical  or  functional  d(»viations  from  the  normal,  which  in  them- 
selves are  usually  of  little  importance  as  regjirds  the  existem^e  of  an 
organism,  but  are  characteristic  of  a  markc^l  or  latent  neuropathic  dis- 
])osition.  Much  study  has  of  late  years  Ihmmi  devoted  to  tlu^si*  indices 
by  many  investigators,  ])artieularly  in  their  relation  to  insjinity,  idi(X»y, 
and  criminal  anthropology,  and  it  behooves  all  who  have  to  do  with  the 
dev(»lopment  and  (care  of  the  human  body  in  any  particular — and  this 
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refers  especially  to  men  of  the  medical  and  allied  professions — ^to 
familiarize  themselves  with  these  signs  of  degeneration,  in  so  far  as  they 
concern  their  own  special  provinces  of  work.  These  stigmata  are  vices 
of  functional  and  organic  evolution.  The  deviations  from  the  normal 
may  be  in  the  way  of  excesses  or  arrest  of  development.  They  must 
be  distinguished  from  the  deficiencies  or  deformities  produced  by  acci- 
dents at  birth  or  by  disease.  I  have  said  that  these  stigmata  are  ana- 
tomical and  functional,  but  it  is  more  convenient  to  divide  the  func- 
tional group  into  physiological  and  psychic  classes.  It  is  the  latter 
which  we  are  more  apt  to  observe  in  our  social  relations  with  degenerate 
individuals.  The  psychic  stigmata  are  always  characterized  by  want 
of  balance  or  lack  of  proportion  between  certain  undeveloped  or  exces- 
sively developed  faculties  and  other  faculties  which  are  normal.  De- 
fect of  moral  sense,  of  attention,  of  memory,  will,  judgment,  or  unbal- 
anced excess  of  musical  or  mathematical  aptitudes  may  be  cited  as 
instances  of  psychic  stigmata.  Hence  the  three  follo\ving  divisions 
may  be  made  of  all  the  degenerative  indices  :  (1)  Anatomical  stigmata  ; 
(2)  physiological  stigmata ;  [6)  psychic  stigmata. 

Anatomical  Stigmata. 
CraDial  aDomalies. 
Facial  asymmetry. 
Deformities  of  the  palate. 
Dental  anomalies. 
Anomalies  of  the  tongue  and  lips. 
Anomalies  of  the  nose. 
Anomalies  of  the  eye  : 

Flecks  on  the  iris ;  strabismus ;  chromatic  asymmetry  of  the  iris ; 
narrow  palpebral  fissures. 

Albinism. 

Congenital  cataracts. 

Microphthalmos. 

Pigmentaiy  retinitis. 

Muscular  insufficienpy. 
Anomalies  of  the  ear. 
Anomalies  of  the  limbs : 

Polydactyly. 

Syndactyly. 

Ectrodactyly. 

Symelus. 

Ectromelus. 

Phocomelus. 

Excessive  length  of  the  arms. 
Anomalies  of  the  body  in  general : 

Hemiae. 

Malformation  of  the  breasts,  thorax. 

Dwarfish  ness. 

Giantism. 

Infantilism. 

Feminism. 

Masculinism. 

Spina  bifida. 
Anomalies  of  the  genital  organs. 
Anomalies  of  the  skin. 

Polysarcia. 

Hypertrichosis. 

Absence  of  hair. 

Premature  grayness. 
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PlIYSIOLOOICAL  StIOMATA. 

AnomalicH  of  motor  function : 

Retardation  of  learning  to  walk. 

Tii»*. 

Tn'iuors. 

Epilepsy. 

NyHt^iginuB. 
Anomalies  of  siiusory  function : 

Deaf-mutism. 

Neuralgia. 

Migraine. 

llyiMjresthcsia. 

Anesthesia. 

Blindness. 

Myopia. 

IIy()crm(;tropia. 

Astigmatism. 

Daltonism. 

Ilemcrsilopia. 

Concentric  limitation  of  the  visual  field. 
Anomalies  of  speech  : 

Mutism. 

Defective  speech. 

Stammering. 
^  Stuttering. 
Anomalies  of  genito  urinary  function  : 

Sexual  irritiibility. 

TmpotiHice. 

Sterility. 

Urinary  incontinence.  ^ 
Anomali(!s  of  instiiurt  or  appetite  : 

Uncjontrollable  ap|>etitc  (food,  liquor,  drugs). 

Meryeism. 
Diminished  resistance  against  external  influences  and  diseases. 
Ketardation  of  puberty. 

Psychic  Stkimata. 
Insanity. 
Idi<Hry. 
InilxKiility. 
Feeble-mindcdness. 
Pavor  ncwturnns. 

PriMioeity  ;  one-sided  talents ;  disequilibnition. 
Kwentricity. 
Moral  chili nqueney. 
Sexual  perversion. 

Having  mado  this  attcMiipt  to  classify  the  various  stip^mata,  we  may 
now  pnKM'iHl  to  cxaniiiic?  thcni  in  some  detail : 

Cranial  Anomalies. — The  most  important  filatures  to  Iw  nottnl  in 
connection  witii  the  head  are  asymmetry  and  a  varietv  of  deformities. 
It  is  nec(»ssjirv  to  an  understanding  of  these  stigmata  to  go  over  briefly 
a  fcNV  facts  ol*  craniometry  and  ccphalomctry. 

A  score  or  mon*  of  distinguishc<l  anthropologists  of  the  present  c<»n- 
tury  have  been  trying  to  discoyer  racial  distinction  in  human  skulls  ; 
hut  the  fact  is  that  there  arc  not  so  many  characteristics  of  race  in  the 
cranium  as  in  other  parts  of  the  Ixwly,  and,  accordingly,  there  an»  still 
Nvide  diHerences  of  opinion  as  regjirds  a  scientific  (*mnioh)gieaI  elassifi- 
cation.     iiaces  have  been  mingling  so  many  thousiuids  of  years   that 
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cranial  dissimilarities  are  the  rule  among  them,  even  in  tribes,  and  to 
some  extent  in  families.  These  diversities  of  form  have  been  designated 
as  dolichocephalic,  mesocephalic,  and  brachycephalic — ^words  which 
merely  convey  an  idea  of  the  relation  of  the  length  to  the  breadth  of 
the  skull  when  viewed  from  above.  The  anteroposterior  is  to  the 
biparietal  diameter  as  100  is  to  x,  is  the  formula  for  determining  this 
"  cephalic  index."  All  length-breadth  indices  below  78  are  considered 
dolichocephalic  ;  from  78  to  80,  mesocephalic ;  and  above  80,  brachy- 
cephalic. We  may  assume  that  the  physiological  limits  of  this  index 
are  70  to  90.     This  is  based  upon  thousands  of  measurements  of  skulls 


Fig.  269. 

by  various  investigators.  Any  excess  or  diminution  of  these  figures 
must  hence  be  regarded  as  pathological  (Fig.  269). 

But  while  one  skull  may  be  narrower  or  broader  than  another,  there 
is  compensation  in  other  diameters.  The  dolichocephalic  has  a  greater 
vertical  diameter,  for  instance,  than  the  brachycephalic  skull. 

Besides  these  characteristics,  something  must  be  said  regarding  the 
physiological  asymmetry  of  the  skull.  The  fact  that  the  arms  and  hands 
are  not  symmetrical  on  the  two  sides  of  the  body,  either  in  size  or  func- 
tion ;  that  the  legs  and  feet  are  not  symmetric4il ;  that  the  left  cerebral 
hemisphere  is  larger  and  more  complicated  than  the  right,  would  natu- 
rally lead  us  to  anticipate  some  slight  asymmetry  of  the  two  sides  of  the 
skull,  and  the  facts  of  obser\^ation  sup{K)rt  us  in  the  statement  that  asym- 
metry is  the  rule  and  perfect  symmetry  the  exception.  More  than  a 
thousand  j>ostmortem  examinations,  the  examination  of  several  hundred 
heads,  and  an  inspection  of  some  collections  of  skulls,  such  as  that  of 
Blumenbach,  where  I  have  particularly  noted  this  point,  together  with 
the  testimony  of  others,  justify  me  in  this  assumption. 

Asymmetry  sometimes  reaches  extraordinary  proportions, — often  with 
quite  a  normal  state  of  brain  function,  often  with  marked  psychopathic 
changes.  Outside  of  purely  physiological  asymmetr}',  we  have  that 
depending  upon  defective  development  and  disease.  One  of  the  first  of 
nature\s  constructive  principles  in  fashioning  the  skull  is  the  stniggle 
of  its  contents  for  volume.  Hence,  as  long  ago  pointed  out  by  Vir- 
chow,  premature  synostosis  of  any  cranial  suture  will  lead  to  compen- 
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satory  deformity.     So,  too,  will  arrest  of  developmen   in  any  oenter  of 


Fig.  270.— Cbemocepbaluii. 

ossification,  or  a  unilateral  aplasia  or  hyperplasia  of  the  skull  bones,  or 
of  the  contents  of  the  skull. 

Aside  from  the  deformities  of  the  head  which  are  congenital  in  char- 
acter, the  diseases  which  most  commonly  produce  cephalic  deformation 
in  early  life  are  rachitis  and  hydrocephalus;  in  later  life,  tumors,  exos- 
toses, etc.;  while  at  all  periods  of  life  the  shape  of  the  skull  is  menaced 
by  injuries,  from  a  forceps  delivery  to  a  falling  brick.  The  following 
are  some  of  the  a)mmoner  designations  of  well-known  cranial  deformi- 
ties: 

Chemocephalus  is  flat-headed ness.     In  this  there  is  flatness  at  the 


r 
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Fig.  271.— Leptocephalus. 


top  of  the  ht»ad.  The  condition  is  also  called  platicephalus  (Fig. 
270). 

Leptocephalus. — Early  synostosis  of  tlie  frontal  and  sphenoid  pro- 
duces leptocephalus,  or  nurrow-headcHlness  (Fig.  271). 

MacrocephaJus  is  a  Inrge  head,  usually  due  to  hydrocephalus. 

Microcephalus  is  a  small  head,  due  either  to  aplasia  of  the  brain  or 
premature  synostosis  of  the  sutures  (rarely  the  latter). 

Oxycephalus,  or  steeple-shaped  skull,  is  due  to  synostosis  of  the 
parietal  with  the  occipital  and  temporal  bones,  with  cx)mpen8atory  de- 
velopment in  the  region  of  the  bregma.  Another  name  for  this  is  ac?'o- 
cephalm  (Fig.  272). 

Plagriocephalus,  or  obliciue  deformity  of  the  head,  is  due  to  uni- 
lateml  synostosis  of  the  frontal  with  one  of  the  parietal  bones  (Fig. 
273). 
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SoaphocephcJus  is  probably  caused  either  by  too  early  union  of 
the  sagittal  suture  or  by  the  development  of  both  parietal  bones  from 
one  center.     The  top  of  the  head  is  keel-shaped  (Fig.  274). 


Fig.  272.— Oxyoephalus. 


Fig.  278.— Plagiocephalua. 


Trigronocephalus. — ^Premature  union  of  the  frontal  suture,  resulting 
in  very  narrow  forehead  and  great  width  behind,  giving  rise  to  the  term 
trigonocephalus  (Fig.  275). 

The  two  systems  of  measurement — ^the  craniometrical  and  the  ceph- 
alometrical — differ  but  slightly  from  each  other,  the  former,  of  course, 
being  the  more  exact,  since  every  portion  of  the  naked  skull  is  attain- 
able. 

I  would  recommend  the  following  series  of  measurements  to  be 


Fig.  274.— Scaphooephalus. 


Fig.  275.— Trigonocephalaa. 


taken-^leven  in  number — in  order  to  form  a  just  idea  of  the  capacity, 
shape,  and  symmetry  of  any  head  (Figs.  276  and  277):  (1)  The  circum- 
ference ;  (2)  the  naso-occipital  arc  {N  to  T) ;  (3)  the  nasobregmatic  arc 
(iV  to  /9)  ;  (4)  the  bregmatolambdoid  arc  {Pto  A)\  (5)  the  binauricular 
arc  ;  (6)  the  anteroposterior  diameter  (S  to  0)  ;  (7)  the  greatest  trans- 
verse diameter  (length-breadth  index)  ;  (8)  the  binauricular  diameter ; 
(9)  the  two  auriculobregmatic  radii;  (10)  the  facial  length;  (11)  the 
empirical  greatest  height  (B  to  /9). 

In  addition    to   acquiring   these   mathematical  data,  cephalosoopic 


708 


MENTAL  DISEASES, 


drawings  are  invaluable  as  exhibiting  deformity  clearly  to  the  eye. 
Hence,  the  horizontal  circumference,  naso-occipital  curve,  and  binau- 
ricular  curve  should  be  taken  with  a  strip  of  lead,  or,  what  is  better, 
with  the  instrument  devised  by  Luys  (on  the  principle  of  the  hatter's 
conformatcurs),  and  the  curves  projected  on  paper. 

Dolichoceplialic  heads,  as  a  rule,  have  narrow,  and  brachycephalic 
have  broad,  faces.  Something  should  here  be  said  concerning  prog- 
nathism, of  which  there  are  several  forms.  The  best  method  of  deter- 
mining it  is  to  measure  the  angle  made  by  a  line  drawn  from  the  nasal 
root  to  the  junction  of  the  inferior  nasal  spine  and  alveolar  process 
(Fig.  277,  N  to  x)  with  a  vertical  line  dropped  from  the  nasal  n>ot  to 
Broca's  horizontal.  It  is  found  that  every  normal  skull  exhibits  this 
subnasal  prognathism,  but  there  is  a  wide  variation  in  degree.  Extra- 
ordinary prognathism,  orthognathism,  and  opisthognathism — meaning 
extreme  projection,  straightness,  or  inclination  backward  of  the  sub- 
nasiil  line — are  pathological. 

The  empirical  greatest  height  of  the  head  is  an  approximate  measure- 


Fig.  276. 


Fig.  277. 


ment  of  the  distance  between  the  basion  and  vertex  of  the  skull  (5 
to  ?y  or  V\  A  line  from  the  external  mx^ipital  protuberance  to  the 
lowest  median  point  of  the  suiwrior  maxilla,  just  al)Ove  the  incisors  {T 
to  3/),  passes  ahnost  directly  through  the  basion.  Hence,  in  cej)lial- 
ometry,  by  tiiking  this  diam(»ter  and  the  radii  from  each  extremity  to 
the  bregma,  we  have  a  triangle  (3/",  /5,  T)  wliose  height  (-B,  /?)  is  easily 
ascertained.  The  height  averages  13.3  cm.  in  men,  12.3  in  women, 
and  the  physiological  variaticm  is  fmm  11.5  to  15. 

The  only  instrnnu»nts  ne(H\ssjiry  for  obtaining  the  data  just  described 
are  a  pair  of  eali|>ers,  the  tape-line,  and  a  strip  of  shwt-h^d  two  feet 
long  by  \  or  |  of  an  inch  wide.  Bene<likt's  calii)ers  (manufactured 
by  Wolters  in  Vienna),  which  are  here  illustnite<l,  are  to  be  recom- 
mended for  their  exactness  (Fig.  278),  as  are  also  those  that  I  have  had 
made  for  my  own  use  (Fig.  279). 

Excessive  pn»gnathism  is  found  among  criminals,  in  microcephali, 
and  in  cases  of  hemi-  and  jmraplegia  sjjastica  inlantilis.  Skulls  known 
as  cnuiia  progenroa  have  consi(lenil)le  j)atlioh)gi(*}il  significance.  In 
these,  lower  teeth  project  beyond  the  upi)er,  and  die  inferior  maxilhiry 
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angle  is  obtuse,  due,  probably,  to  aplasia  of  the  upper  or  hyperplasia 
of  the  lower  maxilla. 

The  demonstration  of  the  empirical  greatest  height  is  often  quite 
valuable  as  an  index  of  degenerative  and  neuropathic  types.  The 
following  are  some  general  points  which  should  be  considered  in  the 
examination  of  these  cases  : 

A  skull  below  the  normal  type  in  volume  belongs  to  an  abnormal 
individual. 

Undertypical  measurements  of  the  head  should  always  lead  us  to 
entertain  the  suspicion  of  defective  cerebration. 

Abnormal  smallness  of  any  part  of  the  skull  permits  the  conclusion 
that  the  part  of  the  brain  in  its  neighborhood  is  imperfectly  developed. 

Excessive  development  of  the  head  has  a  double  signification.     It  is 


'ii1i1i1i1i1i1i1.1i1iUif  y.r.r.T.r.T.T.r^T.Y.f) 


Fig.  278.— Benedikt's  Fig.  279.— Author's  calipers, 

calipers. 

always  pathological,  but  may  mean  abnormality  of  brain,  or  successful 
compensation.  Wormian  bones  are  also  doubly  significant.  They 
either  represent  a  pathological  process  or  a  successful  eflTort  of  nature 
in  repair. 

Hemiplegia  spastica  infantilis,  epilepsy,  and  intellectual  or  ethic 
weakness  often  exhibit  unilateral  aplasia  of  the  skull. 

The  skull  is  representative  of  the  brain  only  during  the  years  of  its 
development,  and  it  must  be  remembered  that  psychopathic  deteriora- 
tion often  has  its  inception  subsequent  to  the  completion  of  the  process, 
when  no  impression  can  be  made  upon  its  bony  walls. 

I  have  prepared  a  table  of  the  measurements  recommended,  showing 
the  averages  in  adults,  male  and  female,  together  with  the  physiological 
variation,  excesses  above  or  below  which  are  significant  of  morbidity. 
It  is  based  upon  the  examination  of  some  hundreds  of  skulls  and 
heads,  and  upon  statistics  given  by  various  authorities  who  have  made 
especial  study  of  this  department  of  anthropometry.  Hence  it  may 
be  depended  upon  as  a  fair  estimate  of  the  dimensions  of  the  head  in 
most  of  the  Caucasian  races.     The  table  is  as  follows : 
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Table  op  Cbaniometbical  Mbasubementb. 


1.  Circanifareiicef 


%  Volame, 


X  Hfi9(Miceipital  arc, 


4.  Noeubrogmatic  lifCi 


Tk  Br^matolumMoid  are, 

0.  BlDnuncQlar  arc, 

7.  AnteiopcMilerior  diu  meter, 

8L  Qrcak'al.  truDsrcTBe  diameter 


9^  Length-l breadth  index,    ,   , 


10*  Bmaurkulai-  didiiiffterf  ,   , 


IL  Aurii^iilobrepcitiQtit'nidii,    . 


12.  Fwlttl  leiiKtJi,  .,,.,. 


13.  Emplrii^nl  grcfltcitt  height* 


AVKftJlfiK  (M 

Ap(tlt  m 


I 

52 


1600 

12.5 

12,5 

32 


17,7 


14,0 


62.2 


12.4 


iti.:t7 


vxii 


50 


i:ioo 
31 

13 


ii.i 


31 
17.3 

14 


83.S 


11.0 


12.a 


U 


4S.5-57.4 


1201-1751 


Koaghlj  approximated^  ibtt 
'^nme  la  to  the  dreom- 
ference  A0 1350  cc,  iatci 
50  cni^ 


26-38 


I0.fl-I4.& 
9.1-14,4 
2*1,4-35 
16.5-10 


ia-16.5 


70.1-97 


lO.fr'ia.S 


10,5-14.4 


11.5-15 


RWAVKBk 


Id  5Kure,  ^to  T. 


Ntoft. 


ptoA, 


Ntw  O. 


The  formulj^for  the  length- 
breadth  index  m  i 

Length :  Breadth  n  100 :  f . 

Au  indeat  below  78  is  doli* 
clMK-ephalie  j  78  to  80, 
niePCM^phalic  ;  above  80, 
brac:hjt*<'phaHc 


The  height 
BX  of  tho 
triangle  £, 
£,K  formed 
£hy  the  auri* 
culobregina- 
tic  radii  and  the  binaori- 
cuhir  diameter,  averages 
11.17  with  a  vafiation 
from  10  to  12.65, 

From  root  of  noie»  N,  to 
Uiwpftt  ijart  of  chin, 

riie  pmpirical  ptMite«t 
height,  B^  fl,  in  obtained 
} >y  m ei\m  ri ng  the  tides  of 

the  triangle  M^ftj  T. 


These  nieasurenientH  are  those  of  the  a<hilt  human  skull.  As  the  hair  and  scalp 
superadd  alK)ut  3  em.,  about  6  jHTeent.  Hliould  bo  deducted  in  the  head  measurements 
Nos.  1,  3,  and  6  to  obtain  tho«c  of  the  skull.  In  taking  the  diameters  Nos.  7  and  8, 
deduct  1  cm.  (the  scalp  averaging  5  nun.  in  thickness),  and  from  the  sliorter  radii,  snch 
as  Nos.  10  and  11,  subtract  but  7  mm. 


Facial  Asymmetry. — Inequality  of  the  two  Hides  of  the  face — 
when  congenital  and  not  due  to  some  such  disease  as  hemiatrophy — is 
to  be  l<M)ked  upon  as  a  stigma  of  d(»gc»nenition.  In  the  same  category 
may  be  groujKMl  various  irreguhirities,  and  suc^h  conditions  as  excessive 
prognathism  or  retrognathism.     Great  prominence  or  unequal  promi- 
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nence  of  the  malar  honos  is  to  bo  observed,  aiid  also  asyiiniietry  of  the 
orbits  (Fi^.  280). 

Deformities  of  the  Palate. — In  oonneotion  with  the  soft  palate, 
bifurcation  of  tlio  uvula  may  be  mentit^niJ.  As  rejLjards  the  hard 
palate^  I  liave  dwelt  upon  its  tiefoniiitics  at  some  lengtli  in  aii  article  in 
the  "International  Drutal  Journal  "  (Deeember,  1895),  and  the  facts 
therf'  brought  forward  may  be  reeaprtnlated  as  follows  : 

Wliik*  the  palate  oei-upies  liut  a  small  plaee  iu  thi^  fj^reat  categor}^  of 
hereditary  ??tigmata  of  all  kinds,  it  is  one  of  tlie  anatomical  groyp^  and 
this  group  is  for  many  reasons  tlie  one  ot*  greatest  imjHJrtance*     In  this 


Fig,  ISCL—Maleeiuleptic,  agetl  forty  jcArs,  with  giiLbrouji  facu  aDd  chiLi  uiid  facial  ajjyQiaietry. 


group,  too,  it  *x*eiipie«  a  distinetiv^e  place  as  beting  among  the  most 
striking,  frequent,  ami  f^ignilieant  of  the  anomalies, 

Tiie  arch  nf  tlu'  hard  palate  jireseitts  etjusidrralile  variation  within 
strictly  ntuiual  anatomical  limits.  A  liirge,  wide,  JiKHh-nitcly  Idgh 
vault  is  what  may  be  called  a  nc»rmal  sUuidard.  It  means  the  highest 
evolution,  judging  from  the  fact  tliat  the  mnuth-eavity  increases  in 
capacity  as  we  ascend  the  vertcl>mte  stories.  I>e\'iations  from  that 
standanl  art*  not  at  all  infrequent,  and  yet  sU(4j  d(  viatiotis  may  be  nor- 
mal. Thus,  the  palati'  may  be  \mv  and  broad,  or  it  may  he  high  and 
narrow  ;  it  may  \*v  short  or  long  iu  its  antcniiKJSterior  diameter  ;  it 
may  be  ridgcxl  nnduly  along  the  |Kdatine  sntnres,  or  it  may  present 
marke<l  rugosities  on  its  surfiu-e,  es|K'i'ially  in  the  anterior  region  ;  yet 
thcije  variations  are  normal.     Probably  we  may  kx)k  upon  these  peco- 
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liarities  as  a  species  of  c()nii)ciisatory  development.  Just  as  in  a  study 
of  heads  we  find  some  very  long  and  low,  and  others  short  and  round 
and  high,  and  recognize  the  fact  that  the  shortness  in  one  dimension  is 
compensated  for  by  a  corresponding  increase  in  another,  so  we  may 
regard  variation  in  palatine  diameters. 

The  pathologie^il  palate  has  not  been  studied  as  much  as  it  deserves 
to  be.  Save  occasional  and  casual  rt^ferences  to  the  "  Gothic  "  palate 
in  literature,  and  one  or  two  {xipers  upon  the  "  tonis  palatinus,"  very 
little  hits  be(m  written  upon  the  subject.  In  my  pai)er,  previously  referred 
to,  I  have  attempted  to  chissify  such  pathological  palates  as  could  be  justly 
lookwl  uiK>n  as  indicative  of  degenenicy.  The  wonl  Gothic  having  been 
so  long  in  use,  and  the  hanl  palate  being  much  like  an  arch  or  roof,^  I 
have  followed  architectural  nomenclature  in  the  clarification  offered. 

Pathological  Patjites  : 

1.  Palate  with  Gothic  arch  (Fiar.  281). 

2.  Palate  with  horseshoe  arch  (Fig.  282). 

3.  The  dome-shajMid  palate  (Fig.  283). 

4.  The  flat-roofed  palate  (Fig.  284). 

5.  The  hip-roofed  palate  (Fig.  285). 

f).  The  asymmetrical  palatti  (Fig.  286). 
7.  The  torus  palatinus  (Fig.  287). 

The  seven  varieties  named  are  to  be  looked  upon  as  types  merely. 
Each  tyj)e  will  be  found  to  present  variations  and  combinations  with 
other  forms.  Thus,  the  Gothic  arch  may  have  a  low  or  high  pitch  and 
be  short  or  long.  The  horseshoe  arch  (a  familiar  one  in  Moorish  archi- 
tecture) is  always  easily  distinguished,  but,  owing  to  its  conformation, 
a  c^ist  ciui  not  well  be  taken  of  it  to  show  it  in  a  jwrfect  outline.  The 
donKvshaped  jKilate  may  be  high  or  low,  may  l)e  combined  with  asym- 
metry or  torus.  The  presence  of  a  torus  in  the  Gothic  variety  is  apt  to 
destroy  the  purely  Grothic  form,  and  may  cause  it  to  resemble  the  flat- 
roofed  palate.  Under  the  heading  of  flat-roofe<l  palate  I  should  include 
all  such  palates  as  are  nearly  horizontal  in  outline,  as  well  as  those  with 
inclined-roof  sides  but  flattened  gable.  In  the  hip-roofed  palate  we 
have  the  sloping  sides  as  usual,  but  also  a  marked  pitch  of  the  palate 
roof  in  fnmt  and  behind  ;  occasionally  one  may  meet  with  a  palate  of 
this  kind  with  so  remarkable  a  pitch  from  before  Imckward  that  it  is 
almost  like  a  Gothic  roof  turned  about  so  that  the  gable  runs  trans- 
versely. 

Asymtnetry  in  the  jMilate  is  commonly  obser\'ed  in  many  of  tlie 
previously  described  forms,  but  ocxutsionally  is  the  only  noteworthy 
peculiarity.  It  is  usual  to  find  asymmetry  of  the  face  and  skull  in 
cases  with  an  asymmetrical  palate.  The  tonis  palatinus  (I^atin  torusj 
swelling)  was  first  mentioned  by  Chassaignac  as  a  mediopalatine  exos- 
tosis. It  is  a  projecting  ridge  or  swelling  along  the  palatine  suture, 
sometimes  in  its  whole  length,  sometimes  in  only  a  portion  of  its  course. 
It  is  always  congenital.     It  varies  considerably  in  its  shape  and  size,  so 

1  ti  There  is  some  confusion  in  literature  of  the  roof  of  the  month,  or  hard  pAlate, 
referred  to  in  this  paper,  with  the  dental  arch,  which  is  quite  another  thing." 
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that  as  many  as  fivt^  or  six  ditlereiit  sp«*cnes  of  ioni^  are  recir^niztHl.  It 
may  be  wed^f-j^liiiprd,  iiarrnw,  l^ruad,  very  primnneiit,  yr  irrt^^iilur.  I 
have  said  uudiiug  ubout  clett-palute,  fur  1  um  not  sjure  that  it  may  be 


Fig,  .^1,— Pabte  ^  JLh  Gothk-  arch. 


Fig.  'iSL!.— rotate  with  horsesboe  Jireli, 


classed  amon^  tho  welUmarkpd  stit^ata  of  dejijenenition.  I  have 
found  lint  two  or  i\\vvv  eleft-palate?^  anion^  the  4oO  idiots  and  hnbeeil«»s 
on  RandalPs  Island,  wljilc  a  number  of  easej^  of  this  kind  with  which  I 
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Bcientific  to  adjudge  an  individual  a  degenerate.  Oceasiomillv,  perhaps, 
a  case  presents  itself  where  this  aiiutunueal  stf|^nia  al<nie  would  suffice 
to  insure  a  diaguoi^is  of  this  nature;  but  usuidly  otluT  stigmata  eoexist^ 
such  as  cranial  anomalies,  deformities  of  the  ear,  and   the  like.     The 


Fig,  2?k\— Tb«  liJp-r<M^.fi*<l  pftlate. 


Fig*  'ift6  — The  anymmetricfll  palate. 


frequency  of  the  pathological  palate  among  marked  degenerates,  such  as 
the  insane,  idi(»ts,  and  ^pili*ptics,  }»ms  litvu  tr?stifi<Hl  t<»  hy  many  investi- 
gators. Thus,  Taihot  report*^!  4o  ]>er  eeut,  «»f  ahnnnnal  |ialate,H  in 
1605  inmates  in  institutions  tor  the  feehle*mindf+l.  Irelaud  makes 
it  nearer  50  per  cent.     ChnroUj  a  hiter  writcT  tlian  these,  found  abnor- 
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tnni  [KiliiU'rt  in  li>  per  tnnii.  of  appaiviitly  iinniuil  prsoni*,  in  82  per 
cvnt.  rtf  itiiots  mill  fiM^hlr-jiiiiidtil,  in  7<i  [kt  ("init.  tif  r|iilr[ifiL"s^  in  H(t  per 
c't'iit.  of  ease^  of  iii^iiiiity  hi  ^eiR'rnl,  in  70  jwr  cc^nt.  nt'  tlic  liy^^tc^riciil 
iii.suite,  and  in  iio  per  cent,  of  eaj^8  of  gi'neral  paraly.^ifi.  Xarke  ban 
stnditHl  particularly  tlio  tonis  ]>alatiinis  iti  144f^  imliviilrjals,  iionnal  anil 
p.svi'UH[Killiir  ;  Ik'  fotniil  it  |>rrsrnt  in  2o.t*  per  cent.  i>f  p^^yclaipathic 
women  (iHsm»(%  rpilrptir,  idiut,  anil  criminal),  *V2JJ  per  ct^nt.  «»f  4']nlc|>- 
tic  women,  *i4,4  per  cent,  of  eriiuiual  women,  22.7  per  cent,  of  nurmal 
women.  The  iM^rcentagiUrt  were  smaller  in  men  tiinn  in  women.  A 
narrow  torus  is  more  comnmn  tlian  n  hnunl  imt\ 

Stieda  exumintnl  loO(*  >kul[s  tor  tlu*  toru>i  from  :ui  anthn>jKjlo^iciil 
point  *»f  view.  The  sknlls  were  *jf  Prnssimis,  Armenians^  Afrif*ans, 
Frencluxien,  l{nsi*ians,  and  Asiatics.  He  tleeidcd  that  it  lias  ni>  anthl*o- 
po logical  ijignitieance  ;  ^i\e^  no  racial  distinction.      While  the  torus   is 


Fljj*  287.— T«ru»  [^ulaiiii^u  (broad,  wiik^  toruB)« 


undoubtedly  of  value  an  an  indcvx  of  de^cnenition,  |nirtienlarly  where  it 
is  well  marked,  it  [a-t»l>at)ly  has  less  inifvortanee  in  this  rcsjjcct  than 
some  of  the  other  t*orms  t*f  [>ntholoj^ieal  judtite. 

Dental  AQOmalies. — Amunij  anomalies  M'  the  teeth  are  macm- 
dojitisaij  mii'rodontistn,  projcetint;;  trclh,  hjidly  placed  ar  misplaeefl 
teeth,  double  row  of  teeth,  i>r  ti-eth  which  are  ntriat^il  tran^jversely  «fr 
l(»n|^itudiually.  Caries  of  the  teeth  and  Hntehinsnn*s  Icetli  are  due  to 
nejijlcct  or  disejtse.  The  hitter,  however,  may  id'ten  Ik-  considered  a8  a 
stigma  of  def^cnenition.  Then  then-  is  a  retanlntion  id*  the  first  and 
sec'cmd  tk'ntition, 

AEomalies  of  the  Tongue  and  Lips.^ — A  very  larjtre  tongue 
(macroglossns)  in  not  iidTc(|ncntly  i)l)stTvcd  amung  the  lowesst  clashes  of 
degenerates,  as  in  idiocy.  Sometimes  there  is  microglossns,  asymmetry 
of  the  tw^o  halves,  or  lotidity  of  the  |M)int-  Harelip  is  somewhat  more 
common   than   eleft-jmlatCj  but,  like  the  latter,  its  exact  standing  an  u 
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degenerative  stigma  is  not  fully  determined.  Undue  swelling  or 
puffiness  of  the  lips  is  noteworthy. 

Anomalies  of  the  Nose. — Marked  deviation  of  the  nose  to  one 
side  or  the  other  should  be  noted.  Taken  alone  it  may  possess  little 
significance,  but  in  conjunction  with  other  stigmata  it  is  of  value.  The 
nose  may  be  absent,  or  present  defect  of  osseous  development  (imsua 
aduncus)  or  atresia  of  the  nasal  fossse. 

Anomalies  of  the  Eye. — The  pathological  conditions  of  the  eye 
have  been  placed  in  two  groups  in  the  foregoing  classification,  since  some 
are  anatomicjil  and  some  physiological.  To  enumerate  them  altogether, 
they  are  as  follows  : 

Anatomical.  Pih^siological. 

Flecks  on  the  iris.  Blindness. 

Strabismus.  Myopia. 

Chromatic  asymmetry  of  the  iris."  Hypermetropia. 

Narrow  palpebral  fissores.  Astigmatism. 

Albinism.  Daltonism. 

Congenital  cataracts.  Hemeralopia. 

Pi^entary  retinitis.  .  Concentric  limitation  of  the  visual  field. 

Microphthalmos.  Nystagmus. 

Muscular  insufficiency. 

It  is  tnie  that  any  one  or  two  or  more  of  these  conditions  present  do 
not  certainly  indicate  degeneracy,  but  they  are  significant  in  connection 
with  other  abnormal  states,  and  all  of  them  are  more  frequently 
observed  in  degenerate  individuals,  especially  the  lower  orders,  than  in 
normal  persons.  In  idiots,  convergent  strabismus,  due  to  defect  of 
refraction  and  in  conjunction  with  hypermetropia,  is  very  common. 
Muscular  insufficiency  and  nystagmus  (lateral  or  rotatory)  are  also  often 
met  with  in  this  class  of  cases.  In  paralytic  and  other  idiots  and  imbe- 
ciles homonymous  hemianopsia  is  sometimes  met  with. 

Anomalies  of  the  Ear. — Deformities  of  the  ear  have  been  de- 
servedly well  studied,  for  as  stigmata  of  degeneration  they  take  high 
rank,  like  anomalies  of  the  hard  palate,  in  the  anatomical  group. 
Morel,  Stahl,  Wildermuth,  Binder,  and,  more  recently,  Schwalbe,  have 
given  us  especially  good  studies  of  these  conditions.  From  their 
writings  and  my  own  studies,  the  following  classification  (following 
Binder)  into  twenty-two  varieties  may  be  made : 

I.  Abnormally  implanted  ears ;  they  project  too  far  or  lie  too 
closely,  are  placed  too  high  or  too  low,  too  far  forward  or  too  far 
backward  on  the  head. 

II.  Excessively  large  ears :  (1)  absolutely  too  large ;  (2)  rela- 
tively too  large  in  small  or  microcephalic  individuals. 

III.  Ears  which  are  too  small. 

IV.  Too  marked  conchoidal  shape  of  the  ear.  The  details  of  the 
ear  (anthelix  and  crura,  etc.)  are  but  slightly  markeil,  while  the  helix 
outlines  the  ear  like  the  rim  of  a  funnel. 

V.  Ears  which  have  a  general  ugly  shape.  The  breadth  of  the 
upper  part  may  exceed  that  of  the  lower,  and  vice  versft ;  excessive 
length  ;  ears  without  lobules  ;  unusually  short  ears. 
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VI.     Ear  not  uniform  in  width ;  usually  a  long  ear  with  one 
or  more  constrictions  in  its  breadth. 

VII.  The  Ulainville  ear ;  asymmetry  of  various  kinds  of  the 
two  ears.  In  most  cases  the  asymmetry  is  due  to  an  anomaly  of  the 
left  ear. 


Foma  ovalia 

Foesa  cynibn 

FoHHa  concha 
IncUura  intertraglca 


FoMa  acaphoidea 


Fig.  288.— Normal  ear. 


VIII.  The  ear  without  lobule  ;  there  are  usually  other  deformities 
of  this  ear  besides  the  absence  of  lobule,  sueli  as  too  large  a  concha, 
prominence  of  the  anthelix,  oU\ 

IX.     The  ear  with  adlierent  lobule ;  the  lobule  is  enlarged,  ad- 
herent, and  inclines  downwanl  toward  the  clieek. 


Fig.  289,— Blainville  oar :  also  exceroivc  length 

of  t'ar>. 


Fig.  29<i.— Morel  ears. 


X.     The  Stall]  ear,  No.  1,1     A  series  of  anomalies  of  the  helix. 
The  helix  is  broad,  like   a  bund,  and   coalesces  witli   the   cartilages 


^  See  **  Zeitsehrift  fllr  Psych.,''  vol.  xvi. 
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of  the  fTuni  fiirrutiu  The  fos^a  ovali^  aii<l  fossa  scaphoidea  are 
scarcely  to  lie  &ceii.  The  lt>\ver  hali'of  tlie  helix  is  obliteratiML  There 
are  ixxiairiioimlly  slight  variatiun.s  from  this  type. 

XI,  The  Darwin  ear  ;  helix  iiiterrupte<l  w  here  its  trau.^versse 
portion  pUii^ses  intti  the  deseeiKliutr*  ain!  at  tliis  ]Hmn  is  a  jTrojeetioD  of 
the  rim  ah^ve  and  ^nitwurd,  like  the  pjintecl  ear  nf  lower  jmiinals, 

XI L  The  Wilder  moth  ear.^  Tiie  anthelix  pmjeets  so  far  as 
to  form  tlte  most  prominent  part  of  the  an  dele. 

XIII.  Tile  ear  without  anthelix  or  enim  fnrc^ta, 

XIV.  The  Stahl  ear,  No.  !2.  Miiltiplieation  of  the  dr vidians  of 
the  crura  furcata,  so  that  there  are  three  in-teatl  t»f  two  ei'ura. 

XV.  WildernnithVs  Aztec  ear.  Ijolmlc  wanting  ;  the  whole 
ear  seems  pushed  tVjrward  and  tlow^nwanl  ;  the  cms  snperiiis  of  the 
anthehx  eoulesees  with  the  helix,  wliile  its  cru8  antering  is  scarcely 
perceptihle. 

XVI.  The  Stahl  ear,  No.  3.  <  >nly  the  erns  anterins  of  the  eruni 
fiircata  is  prej?ent,  while  the  anriele  seems  divided  into  two  halves  by  a 
ridge  fmm  the  rintitnitrns. 

XV XL     Tiie  ear  with  double  helix. 


Fig.  29!._StahJe«r.K0,  L 


Fig.  V*92.— Darwin  eu. 


XVIII.     The  ear  w  ith  tmi  lar^^e  or  too  small  a  t*oneha» 

XIX.  Tlie  ear  with  continuous  fossa  sea|ihoideii.  The  fossa 
I  down  into  tlie  hilje. 
XX.  The  Morel  ear.  A  form  marked  by  abnormal  develop- 
ment of  tlie  helix,  anthelix,  ioi^sn  s<^aphoidea,  and  crara  furcata,  so  that 
the  iolds  of  the  ear  seem  oijl iterated,  and  the  ear  is  smooth,  lar^^er  than 
n.snal,  often  prominent,  and  with  thin  ed^e, 

XXI.  Ear?^  misshatx^ii  l»y  ahm>nn:d  rartilatr^'  development. 
Here  beh^nir  »dl  irre^idar  eartihi;^hioiis  t^rnwths  and  thiekenin^s  except 
those  can  set!  by  hematoma  of  the  ear. 

XXII,  Varifius  peculiarities,  ditrienlt  to  elassiiy,  are  inelndcd 
here,  such  as  abnormalities  of  the  semilnnar  ineisnre  of  the  trains  and  of 
the  meatus,  eolobcima  of  the  lobule,  hairiness  of  the  different  parts  of 
the  auricle,  accessory  ears,  elefts,  ete, 

» **  Wart.  Corresp.-Blatt/'  1886,  No.  40- 
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The  most  important  malformations  of  tlie  oar — those  that  may  be 
regarded  as  belonging  to  the  stigmata  of  degeneration,  and  those,  too, 
which  are  striking  and  plain  to  the  eye — are  to  be  summarized  aa 
follows : 

The  deep  position  of  tlie  eras  antcrins. 

Marked  prominence  of  t)ic  autheliz. 

Kzce88ive  broadening  of  the  ear. 

Stunted  development  of  or  absence  of  the  helix. 

Trifurcation  of  the  anthcliz. 

Widening  of  the  fosHa  scaidioidea. 

Absence  of  the  eras  superius. 

Complete  absence  of  lobule. 

Asymmetry  of  the  two  ears. 

Excessive  enlargement  or  diminution  of  the  concha. 

Excessive  conchoidal  stracture  of  the  ear. 

Reference  is  (wwtsionally  made  in  literature  to  the  Cagot  ear.  The 
Cagot  is  a  spetues  of  cretin  in  the  French  and  Spanish  Pyrenees,  in 
which  one  of  the  chief  physical  deformities  is  absence*  of  the  lobule  of 
the  ear. 

Binder  states  that  the  adherent  lobule  exists  in  almost  one-thinl  of 
normal  jwrsons,  and  in  the  photographs  of  several  hundred  distinguished 
]>ersons  15  per  cent,  had  abnormal   lobules.     At  the  same  time  more 


FIk.  293.— Excessive  length  of  earn;  facial  anjminetrf. 


than  twice  as  many  adherent  lobules  are  found  in  degenerates  as  in 
normal  individuals. 

Now,  with  regard  to  statistics  of  malformwl  ears  in  degenerate  in- 
dividuals, Wildermuth  noted  this  condition  in  41  per  cent,  of  142  idiots. 
Binder  found  ()4  i)er  cent,  of  degenerate*  ears  in  1)04  insane  persons. 
It  is  to  be  reniark(Hl,  however,  that  BindcT  was  more  can^ful  in  his  ex- 
aminations, and  by  long  ])ractice  had  accpiinnl  more  exi^rt  knowledge 
than  Wildennuth.  Friinkel  observwl  degenerate  ears  in  29  eases  out 
of  ;V2  with  cranium  progjuneuni. 

Knecht  found  20  per  cent,  of  degenerate  ears  among  1274  criminals, 
27  per  cent,  among  48  epilei)tics,  and  32  |>er  cent,  among  84  insane. 
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Binder  iiotod  degenerate  eiirs  in  3->  persotis  outside  of  iiistitittitms, 
siip|K)seil  to  be  nortiial  iinliviiluuls.  Inijiiinng  rlusrly  iuto  thi'ir  his* 
torips,  he  di^covenxl  tliat  7  of  them  l»ad  insuiir  |nirents»  brethren »  or 
children  J  in  19  there  were  deeided  [)syeliie  abnonuuHtie^,  and   only  7 


iki*  helix;  no  snt- 
-  i^e  of  I'uiisa  cfm> 


uDd  (UnturUonof  liviix,  &iilh«JiJt,iiuliiJ*aguji,  mad 
Jubule. 


Fiff.  296  — THpltcattofi  of  crura  furcata;  taat- 
formed  helU  im4  autitrmgiu ;  abttttui  lobule. 


Fig;  297,— Fb- 1.1-  Ut  Darwin 

I  u  berc Jc  ;  >  1. 1  g li  t  j t  s  i,  ( i »  rag iijj. 


Fig.  298. — No  mi,*  wiperiiw ; 
no  aDlhvIiic ;  ^TiinU  foeisa  c^m- 
diic ;  feir  details  of  ear. 


Fl)f,  299.  — No  Inbulot  no 
f*«sn  conrhii' ;  hIiuHow  fo«$<ii 
sr^phoiclPA ;  fuHifin  of  bvli:!, 
utithelix,  and  ziutil  rugua  ;  a  type 
of  Slab]  enr,  No,  3. 


Fig,  :t(iO.— Prrjmiiietit  aiiib«> 
lis;  muliU'velorM"!  hrtix;  alt- 
soiice  of  lubflle;  tUTulitiilLon  of 
lh<?  coticba;  WUdcnnuth  ear, 
•No.  1. 


were  np|mrently  normal  per?y>ns.  As  reij:?inls  liprodity^  it  is  veiy  com- 
mon tnr  rluldren  to  inlKTit  i-ars  with  tiie  i«biitie;il  rhanieteristies  of 
those  i^f  one  or  the  other  parent,  but,  on  the  other  hand,  it  is  not  uncora- 
nion  t«>r  tlie  ear^  of  the  eluhlren  to  be  quite  difterent, 
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Anomalies  of  the  Limbs. — Paralysis,  atrophy,  retarded  growth^ 
club-foot,  and  athetosis  are  conditions  due  to  disease  of  the  brain,  and 
are  observed  in  many  cases  of  paralytic  idiocy.  These  arc  not  proi)erIy 
stigmata  of  degeneration,  although  they  may  be  such  under  some  cir- 
cumstances, as,  for  instance,  when  club-foot  or  club-hand  has  a  terato- 
logical  origin.  On  the  other  hand,  there  are  anomalies  having  a 
hereditary  character,  which  are  essentially  degenerative  indices.  Among 
these  may  be  mentioned  congenital  luxations,  supernumerary  fingers  or 
toes  (Polydactyly),  fusion  of  fingers  or  toe8(syndactylyor  aschistodactyly), 
excessive  length  of  the  arms  as  compared  with  the  rest  of  the  l)ody  and 
the  lower  limbs,  missing  fingers  or  toes  (ectrodactyly),  missing  limb 
(ectromelus),  fusion  of  tlie  extremities  (symelus  or  symmelus),  or  ab- 
sence of  parts  of  limbs  so  that  they 
are  excessively  short  (phocomelus). 
There  may  also  be  anomalous  brevity 
of  some  digits  as  compared  with  the 
relative  proi)ortions  of  normal  digits. 
Excessive  volume  of  limbs  (megal- 
omelus)  or  digits  (m(^lo<hictyly)  or 
excessive  gnicility  of  limbs  (oligo- 
melus)  or  of  digits  (oligodactyly)  also 
deserve  mention. 

Anomalies  of  the  Body  in 
General. — I^ocal  malformations  are 
natunilly  of  more  importance  than 
genend  anomalies  of  the  whole  form, 
but  it  is  nwessary  to  study  the  rt»la- 
tive  projH)rtions  of  the  entire  figure 
from  an  anthr<)|K)metrieid  |M)int  of 
view,  and  to  compare  the  nv^ults  with 
normal  standards.  Excessive  dim- 
inutiveness  of  figure,  as  well  as  ex- 
c(»ssive  or  giant  growth,  are  indications 
of  degcMicracy.  So,  t(K>,  are  infantile 
(Jiarac-teristies  in  an  adult,  feminine 
peculiarities  in  males,  and  masculine 
tniits  in  femal<»s.  In  this  regjird,  ()bservati()iis  of  the  relative  ])ro- 
portions  of  the  shoulders  and  pelvis  an*  particularly  useful.  The 
occult  form  of  spina  bifida  with  local  hypertrichosis  is  met  with. 
Deviation  of  the  vertebral  colnin!i  among  neuropaths  is  mentioned  by 
Fere.  They  may  be  lordos(»s,  s(M)lioses,  or  kyphoses  in  various  degrees. 
The  c(K!cyx  may  ])resent  ])(»culiarities,  such  Jis  sinuilation  of  a  tail. 
Thonicic  asymmetry  or  other  d(»formity  is  obs(Tved  at  times.  Absence 
of  pect4)ral  musclc»s,  or  of  musciles  in  various  ])arts  of  the  body,  has 
significance.  Hernia?  are  evidence*  sometimes  of  arrest  of  develojmient 
of  some  j)art  of  the  abdominal  wall.  Excessive  development  of  mam- 
mary glands  in  males,  or  tlieir  absence*  or  hmIu plication  (polymastia)  in 
eith(T  sex,  constitutes  an  (»vidence  of  degen(*nicy. 

Anomalies  of  the  Genital  Organs. — Among  the  genital  anomalies 


FIjf.  :wi.--Phocom«*luii  right  arm  In  «?pl- 
leptic  Kirl;  right  hiiiiK'riiM  several  inches 
shorter  than  loft ;  arms  othcrwisii  i)tirfe<;t. 
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ill  males  are  ervptorchisnuis ;  iinilatoral  or  bilatei-al  niicrorchidia ; 
Bpurious  hermuphn>diti-sm  ;  insufficient  develapmeut  of  the  entire  genital 
apparatus  ;  liy]H>spadias  ;  epis]iadia.s  ;  defect,  tor^iioo,  or  great  vokiine  of 
the  pre[)Uce  ;  median  tisj^nre  of  tlie  scrotum  ;  iuiperfomte  meatus. 

In  females  tiie  laliiamay  l)e  abiio rurally  large,  simulating  a  scrotum  ; 
sometimes  very  small.  The  clilnrig  may  be  exceetlnigly  large.  The 
labia  minora  may  be  hypertroplned.  Sometimes  there  are  intermediate 
folds  between  tlie  labia  minora  and  labia  majom.  Tlie  labia  mi  nam 
may  be  [jigmenttxi,  i>artienlarly  in  liruncts  and  when  they  are  hyper- 
trophic. There  may  be  im|MM'forate  x'ld^a,  or  atresia  of  the  vagina,  or 
double  vagina  ;  uterus  iiicornis  is  sometimes  met  with. 

Anomalies  of  the  gen itf>-uri nary  apjmiiitns  should  always  l>e  souglit 
for,  for,  tliough  most  frequent  amtmg  ithots^  imbeciles,  epileptics,  and 
the  like,  they  are  l>y  no  means  rare  in  cither  classes  of  degenenitcs  and 
iu  degenerate  taiuilies.  In  males,  defect  of  the  testicles  often  coincides 
with  general  excess  of  growth  in 
the  wlrtile  biKly  or  in  the  hnver 
exti^emitics,  sueli  as  is  often  pro- 
dueal  by  castration  in  man  and 
lower  aniujals» 

AnomaEes  of  the  Skin, — 
Anmng  the  anomalies  of  ihe  skin 
are  to  be  nientitjued  adipose 
thickeuing  ;  ]>olysareia  ;  i>reeo- 
ciotis  and  often  abnormal  devel- 
opment of  the  hairy  system  ;  hair 
along  the  spinal  crJtmui ;  nuli- 
mcntaiy  tail  ;  prenuittirc  gmy^ 
ness ;  a  glaljrous  chin  in  grown 
men  ;  jwrsistent  lannginous  char- 
acter of  the  hair  ;  exeessive  growth 
of  hair  oil  the  chin  and  lavast  in 
women  ;  complete  or  partial  dis- 

colomtion  of  the  hair  (albinism,  vitiligo)  ;  local  or  general  hypeilri- 
chosi^  ;  partial  or  ciim]>lete  absence  or  fetal  state  of  the  nails  ;  nii»lanisni 
of  the  skin  ;  pigmentary  or  vascular  nevi  ;  molluseum  ;  ichthyosis  ; 
vitiligo  :  allvinism  ;  pigmented  spots. 

Anomalies  of  Motor  Fuoction. — Delay  in  acquiring  a  knnwleilge 
of  the  proper  use  of  nmseles  for  wnlkiug,  eating,  and  the  like  may 
often  be  regjinlcd  as  an  index  of  dcgeucniey.  AVhere  c ml i nary  etio- 
logical factors  may  Ire  exeludHl,  tremors,  tic>,  epih'}>sy,  imd  nystagmus 
may  have  a  similar  value.  Kven  when  not  avngenital,  they  often  indi- 
cate hereditary  instability  of  the  nervrrns  system. 

Anomalies  of  Sensory  Ftinctioil. — The  numerous  anomalies  of 
function  in  eftnuectit>n  with  the  4'ye  have  already  liecn  meutitmed. 
Congenital  deafness  lins  ;ilso  its  signilicimee.  So,  too,  have  hereditary 
forms  of  migraine  and  neunilgia.  CcrtMin  defects  «jr  excesses  in  general 
cutaneous  sensibility  have  \yeen  noted  as  frequent  among  degenerates. 
Thus    several    excellent   writers   on    this   subject    have   state^l    that   a 
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general  anesthesia  is  not  uncommon,  especially  among  lower  clasfleB 
of  degenerates.     In  some  instances  there  is  hyiwresthesia. 

Anomalies  of  Speech. — It  may  be  questionable  as  to  how  far 
stammering  and  stuttering  are  to  l)c  looked  ujwn  as  functional  degen- 
erative stigmata,  but  tliey  are  certainly  found  more  often  in  children 
with  a  neuropathic  inheritance  than  in  children  with  goml  heredity. 
Delay  in  tlie  ac([uisition  of  language  and  complete  or  partial  defect  of 
speech  have  more  significance. 

Anomalies  of  Genito-urinary  Function. — S(»xual  irritability, 
imjK)t(Micc,  sterility,  and  urinary  incontinence  must  l)e  considered  as 
indices  of  neuropathic  dis})osition.  Retardation  of  puberty  in  both 
sexes,  but  esjiecially  in  the  male  sex,  is  a  noteworthy  indication. 

Anomalies  of  Instinct  or  Appetite. — Tt  has  l>een  pointed  out 
that,  among  all  degenemtes,  there  is  a  taste  or  appetite  for  certain  foods 
or  drugs  which  t(»nds  to  favor  their  dissolution  (alcohol,  morphin, 
cocain,  and  the  like).  In  many  cases  of  inebriety  the  uncontrollable 
appetite  is  to  b<^  looktKl  upon  as  a  functional  stigma  of  neuropathic 
inheritance.  Gluttony,  merycisin,  and  the  like  are  usually  similar  indi- 
cations. 

Miscellaneous. — A  diminished  resistance  against  external  influ- 
ences (such  as  stniins  of  various  kind)  and  diseases  is  signifiamt. 
Great  j)r(^cocity  of  intellectual  developiiu»nt  and  of  certain  aptitudes, 
and  morbid  emotional  conditions,  are  among  suspicious  indications  of  a 
neun)|)athic  basis. 

The  psychic  stigmata  of  degenenicy  need  only  the  foregoing  enu- 
meration. 


PHYSICAL  AND  MENTAL  STRAIN. 

At  the  beginning  of  this  chapter  I  spoke  of  the  etiology  of  insanity 
as  being  des(»ril)able  in  two  tcTins,  liertHlity  and  stmin — heredity,  which 
renders  th(^  nervous  organization  unstable,  the  strain,  which  causes  the 
unstable  nervous  centers  to  collapse.  Doubtless  there  are  limits  of  en- 
dunuice  in  any  organization,  no  matter  how  strongly  balanced,  if  the 
stmin  be  great  c^nough,  but  tho  instances  of  iasanity  developing  in  indi- 
viduals with  pro|M»rly  balanecHl  and  adjusted  ner\'ous  organizations  are 
nire  indexed.  The  stmin  which  breaks  the  unstable  nervous  system  is 
physical  or  moral,  often  both.  What  orgsuiism  could  withstand  the 
assjuilts  n])on  its  integrity  of  all  three  of  these  fa(^tors — heredity, 
physi(nd  ill-health,  and  cankering  care?  It  is  difficult  to  estimate 
accumtely  the  projMirtion  of  one  cause  as  com|)ared  with  another,  since 
usually  stjvend  are  asscxMated  in  the  same  case  ;  but  I  believe  that 
stiitistics  will  sup|K)rt  me  in  the  statement  that  the  physical  causes  (in 
which  I  include  alcohol,  lM)dily  dis<»as(s  and  disonlers,  accident  and  in- 
jury, old  ag(»,  the  j)uerp(Tal  state,  the  menopause,  and  the  like)  surpass 
the  moral  clauses  (grief,  dom(»stic  tremble,  business  worrj',  overwork, 
religious  excitement,  love  affairs,  fright,  iktvous  shm^k,  etc.)  as  factors 
in  insanity  by  about  two  to  one — that  is,  twice  as  many  are  made  in- 
sane by  physic4il  strain  as  by  mental  strain.     It  now  behooves  us  to 
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examine  these  divers  stresses,  and  to  show  how  some  of  them  give  a 
special  color  or  character  to  the  psychosis  developed.  It  is  best  to  pre- 
sent them  somewhat  in  the  order  of  their  frequency,  under  two  or  three 
categories,  the  most  common  and  most  im]K>rtant  first,  the  rarest  last. 
The  physical,  physiological,  and  moral  causes,  then,  will  be  considered  in 
the  following  order : 

Physical  : 

1.  Toxic  (autotoxins,  alcohol,  narcotics,  metallic  poisons,  etc,), 

2.  Bodily  diseases  and  disorders  (syphilis,  acute  and  chronic  diseases  of 

the  nervous  system). 

3.  Trauma  to  the  head. 

4.  Nervous  ezhaustioD. 

Physiological: 

1.  Puberty. 

2.  Puerperal  state. 

3.  Menopause. 

4.  Senility. 

Moral: 

1.  Emotional  strain. 

2.  Imitation. 

Toxic  Influences. — It  is  not  surprising  that  deleterious  agents  in 
the  blood,  whicli  bathes  every  cell  and  fiber  of  the  nervous  system, 
carrying  thither  the  necessary  nutritional  elements  and  removing 
thence  the  waste  products,  should  readily  overstimulate,  retard, 
pervert,  or  destroy  its  high  functions.  Some  of  these  agents  (like 
alcohol)  also  affect  the  nutrition  of  the  central  nervous  system,  by  in- 
ducing disease  of  the  arteries  and  of  the  stomach,  liver,  and  kidneys. 
Some  of  the  poisons  cause  insanity  by  long-continued  chronic  action 
upon  the  nervous  system,  and  others  by  acute  intoxication. 

Auto-intoxication. — Accumulation  of  deleterious  agents  in  the 
blood  in  such  quantity  as  to  affect  the  nervous  system — e.  g.,  carbonic 
acid  and  the  poison  of  diabetes  and  of  uremia — has  been  long  known  to 
medical  science ;  but  the  more  mysterious  poisons  produced  by  disease 
in  various  parts  of  the  body,  by  fermenting  or  putrefying  substances  in 
the  alimentary  tract,  and  by  some  of  the  acute  infectious  fevers,  have 
only  of  late  taken  an  important  place  in  the  etiology  of  the  psychoses. 
We  do  not  yet  know  how  frequently  auto-intoxication  from  absorption 
of  intestinal  poisons  determines  insanity,  but  the  facts  thus  far  collected 
point  to  the  origin  of  a  considerable  number  of  cases  from  this  cause. 
These  cases  are  usually  of  depressed  type,  but  sometimes  maniacal. 

Alcohol. — ^While  the  position  of  autotoxemia  as  a  factor  in  etiology 
is  not  yet  determined,  we  may  say  of  alcohol  that  it  stands  foremost 
(after  heredity)  as  a  single,  independent  cause  (eighteen  to  twenty  per 
cent,  in  males).  Acute  alcoholism  rarely  induces  a  psychosis.  Alcoholic 
insanity  commonly  develops  from  chronic  alcoholism,  from  the  excessive 
use  of  the  poison  for  a  long  period  of  time.  It  is  three  or  four  times 
as  frequent  as  a  factor  in  the  insanity  of  males  as  of  females.  Usually 
it  is  not  difficult  to  discover  the  cause  of  an  alcoholic  insanity, 
but^  should  alcoholic  abuse  be  denied,  an  investigation  of  the  oondi- 
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tion  of  the  viscera  will  often  throw  light  upon  the  subject  (cirrhosis 
of  the  liver,  fatty  heart,  chronic  gastric  catarrh  with  heavily  furred 
tongue,  chronic  nephritis,  and  arteriosclerosis).  CorrolK)rative  evidence 
will  generally  lx>  afforded,  too,  by  affections  of  the  nervous  system 
(alcoholic  j)olyneuritis ;  alcoholic  epilepsy ;  muscular  paresis  here  and 
there  in  the  hands,  face,  or  tongue ;  fibrillar)^  tremor  of  the  face  and 
tongu(^,  fine  or  coarse  tremor  of  the  fingers  and  hands ;  paresthesias, 
hy]KTesthesias,  neunilgias ;  muscae  volitantes,  tinnitus  aurium,  ambly- 
opia, and  visual  hallucinations,  sometimes  pupillary  paralysis.) 

Tlic  alcoholic  psychoses  may  be  classified  as  follows: 
Patliological  drunkenness. 
Delirium  tremens. 
Acute  hallucinosis. 

Korsakoff's  psychosis  (or  polyneuritic  psychosis). 
Chronic  alcoholism. 
Alcoholic  paranoia. 

Pathological  drunkenness  differs  from  ordinary  drunkenness  by  the 
manifestation  of  sudden  strong  anxious  affects  with  blind  motor  explo- 
sions, or  of  melancholia  symptoms,  or  of  mania-like  attacks.  The  dura- 
tion is  short,  followed  usually  by  deep  sleep  and  anmesia.  Pathological 
drunkenness  is  the  tyixj  found  among  disequilibrates  of  all  kinds,  and 
among  feeble-minded,  epileptics,  hysterics,  neurasthenics  and  the  like, 
who  are  generally  intolerant  of  alcohol.  The  diagnosis  may  1x5  aided  by 
finding  pupillary  paralysis  and  by  experimental  detennination  of  alcohol- 
intolerance. 

Delirium  tremcfis  is  an  acute  psychosis  in  chronic  alcoholism, 
lasting  an  average  of  four  days,  with  10  to  lo  |x»r  cent,  of  mortality,  char- 
axjterized  by  complete  sleeplessness,  wide-sprejul  general  tremor,  disorient- 
ation as  to  time  and  place,  zooscopic  hallucinations,  and  sometimes  epi- 
leptiform attat^ks. 

Ande  alcofiolic  hillucitiosis  is  a  psychosis  husting  a  few  days  or 
weeks,  chara(;terize:l  l)y  crowding  hallucinations  of  hearing  and  paranoid 
idcjis  (delusions  of  reference,  jwrsecution,  and  jealousy),  but  without 
<Usorientation. 

Kormkoff's  psifchosis  is  a  syndrome  in  which  arc  found  multiple 
neuritis,  defect  of  recent  memories  (disonler  of  retention),  retroactive 
amnesia,  and  confabuhition. 

Chronic  alcoliolism  |)resents  defects  of  intelligence  and  of  old  and 
reccMit  memory,  together  with  moral  deterioration,  complete  lack  of  in- 
sight, and  ()(!cjisi()nal  epileptiform  attacks. 

Alcoholic  jHtrnnoia  is  ()l)served  in  some  cjLses  of  chronic  alcoholism. 
Paranoid  ideas  are  develo|xxl,  and  are  more  less  systematized.  The 
most  connnon  (lehisicm  is  that  of  jealousy  or  infidelity;  the  delusions  of 
poisoning  are  also  connnon. 

Morphin.  — Morphin  is,  among  the  alkaloids,  the  most  frequent 
cause  of  in.sanity.  It  is  h  sad  connnentary  on  the  heedlessness  of  some 
medical  men,  but  the*  family  physician  is  responsible  in  almost  every 
ca.se  of  development  of  the  morphin  hal)it  and  its  far-reaching  conse- 
quences. It  should  l)e  looked  upon  as  a  sin  to  give  a  dose  of  morphin 
for  insomnia  or  for  any  pain  (such  as  neuralgia,  dysmenorrhea,  rheuma- 
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tis^m)  which  is  other  than  extremely  severe  and  tratisieiU,  Tire  earliest 
8Viupt(Hii  of  iiiorpiiinism  U  a  ^t^nenil  seosation  of  disqiiiit,  iiianifesttHl 
bv  innilu^reiii'c  of  th*iUtjlit^  diffi*uilty  of  rnnrentriitinn  of  thr  mind, 
markeil  motor  restlej^snei^^i,  and  iosrmniia.  Tlic  dose  is  gnidnally  in- 
cnuiscd,  and  may  reach  a  maxiinuin  of  livt*  or  nn>re  t»:nim^. 

Tlje  cliief  physical  disorders  induecHl  hy  hini;-er»n tinned  use  of 
morphin  or  opinni  are  as  follows  : 

L   Anorexia  and  cHuistipation  (later,  diarrhea  often)* 

2.  Caehectic  anemia, 

3.  Canliae  weakness  and  intermittence,  and  bradycardia. 

4.  Muscular  weakness  with  tremor. 

5.  Jliosis  in  the  early  stages,  mydriasis  later,  with  slnggish  re- 
action of  the  pupils. 

6.  Imjjotene^}.     Amenorrhea  in  women. 
7*  The  ktKH^^jerks  are  ofVn  absent. 

8.  Diminished  sensibility  to  touch  and  pain,  and  concentric  limi- 
tation of  the  visual  fields, 

9    Heatlaclies  and  loi^lize<l  sho(>ting  pains,  neuralgias,  and  pares- 
thesias. 

10.  Sensation  of  feeling  cold. 

The  psv(4iie  syniptonis  may  be  summarised  briefly,  thus  : 
1.  Simple  elementary  illusions  and  hallnei nations,  niuscie  volitantes, 
tinnitus  anrium. 

2.  Tj4Jss  of  will  and  esthetic  sense,  irritability  ;  moral  i>er version,  as 
in  ak'oliolic  iisyehie  ilegenemtiini,  bnt  with  little  failure  of  nieniory, 

3.  Diminished  attention,  iiieoherenee  of  itieas,  and  easily  fatigued 
intellectual  powers. 

A  well-ilcvelopwl  psyefiosis  is  usually  the  resnlt  of  abstinence  from 
morphin,  and  not  of  the  elironic  misuse  of  it.  It  varies  in  degree  up 
to  a  type  ap))roacluiig  acute  mania. 

Cocain.— Of  recent  years  there  have  been  numerous  instiin(*es  of 
ccxiain  insanity,  and  they  are  doubtless  growing  more  frequent.  Wliile 
with  niorj>hin  it  is  the  abstinence  that  is  pnme  to  induce  a  psy<'hosis, 
with  ciK*ain,  on  the  contrary,  it  is  t!ie  prolonged  use  of  the  dm;::  that 
develnps  the  insanity j  wliile  alistinencc  gives  rise  t<t  few  noti'W(»rthy 
synijitotns.  The  misuse  of  eoeain  leads  to  the  evolution  of  an  acute 
ha  1 1  \  u  ■  i  n  atory  \m  ra  u  oia . 

Hashish  (Cannabis  Tndica). — We  never  see  insanity  from  this 
cause  iu  America,  Init  in  Egv[»t  and  Iiulia  it  is  extremely  eonuuon.  In 
visits  jmid  by  the  writer  to  the  Cairo  Insane  Asylum  in  tlie  winter  of 
1801-M*2,  he  observed  <j4  cases  of  the  24S  patients  in  the  institution 
in  which  the  insanity  was  due  to  the  inlialation  of  hasliish  by  smoking. 
The  symptoms  prodn(*(Hl  are  indigestion,  diarrhea,  increasecl  :ip|M'tite, 
dilatatiiin  of  thv  j>*ij*ils,  <iriM>piug  eyelidsH,  anemia,  general  deliitity,  and 
delirium.  Tlu^  earlit^st  nu*ntal  sy nipt^im  is  marked  and  increasing 
timidity,  simietimes  amounting  to  Jotie  tin  tJottfr^  or  an  agora{*liol>ia. 

Atropin  ;  Hyoscyamin  ;  HyoBcin.— These  istmicri**  alkaloitls  have 
mueh  the  same  ]*hy^iologieal  t^Heets  (mydriasis,  paralysis  of  aee^<tnun(>- 
datiou,  ihyncss  of  t lie  throat,  depressed  hearths  action,  dread inl  illusions 
and  hallucinations,  etc.),  but  instancesi  are  not  common  of  their  giving 
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rise  to  psychoses.  However,  it  is  probable  that  the  employment  of  one 
of  those  as  a  secret  cure  for  drunkenness  has  bt»en  the  cause  of  serious 
insanity  in  a  tH)nsi(leral)le  number  of  casc»s  tliat  have  found  their  way 
from  sanatoriums  to  asylums.^ 

Metallic  Poisons. — I^ead  and  mercury  at  timt»s  induce  insanity,  the 
fornuT  nuich  more  friKjuontly  than  the  latttT.  The  intoxication  is 
chronics  but  the  psychosis  developiHl  may  be  either  acute  or  chronic. 
Both  of  these  poisons  pnMluee  similar  psychic  symptoms,  such  as  ver- 
tigo, sl(H»plessness,  rudimentary  or  marked  hallucinations,  c<mfusion  and 
incoherence,  anxious  depression,  ami  often  |M»rstMHitory  delusions.  In 
severe  (^jises  then*  is  dementia.  In  lead  eas(»s  there  are  usually  to  be 
ol>s(Tve<l  th(»  concomitant  physical  symptoms,  such  as  anemia,  colic, 
blue  line  on  the  j^ums,  tremor,  arthnd^ia,  palsies,  and  convulsions.  In 
nuinuny  cases  we  note  stouuititis,  treuior,  and  psistn)-int(»stinal  catarrh. 
Hysteric^al  sym|)t<)ms  are  not  infrt»quently  sujKiradded  upon  the  lead 
and  m(T(Hiry  [jsychoses. 

Various  Poisons. — There  are  many  other  jioisons  which,  in  nire 
instiine(»s,  pr(Klu(»e  insanity.  Amon^  these  may  1h^  mentione<l  coal-gas, 
carbonic  oxid,  stranumium,  henbane,  hemhu'lv,  bisulphid  of  carbon, 
etc.  The  writer  deserilwd  some  years  ago  three  eases  of  bisulphid  of 
airbon  insanity  whi(4i  ran  their  course  under  the  tyjH*  of  acute  mania 
going  on  to  recovcTv,  studied  by  him  at  the  Hudson  River  State 
Hospital  for  the  Insane.-  All  three  were  workers  in  a  rubber 
factory. 

Bodily  Diseases  and  Disorders. — Syphilis. — Syphilis  is  one  of 
th(»  most  important  of  the  physical  causes  of  insanity.  It  acta  up<m 
the  brain  indirectly  through  widc^-spread,  s(^v(T(»  disturbance  of  general 
nutrition  and  througii  arteriosclen)sis,  and  <lirectly  by  the  prcKluction 
of  diifusc^  ('iiang(»s  in  the*  tissues  of  the  centnd  nervous  system,  or  of 
circumscribed  mening(»al  deiM)sits  or  intraceivbral  gummata.  The  degen- 
eration of  cells  and  Wb(»rs,  the  gliosis  and  the  arterios(rleiX)sis,  are  jx)ssibly 
due  to  toxins  ('reatcnl  by  sjXKMfic  micro-organisms,  and  not  to  the  <lin»ct 
influence  of  the  germs  tliemselv(»s,  which  may  explain  why  syphilitic 
psychoses  are  ordinarily  late  manifestations  of  syphilis.  General 
pandysis  and  cerebral  syphilis  are  the  cJiief  |)has<\s  in  which  the  j>sy- 
chosis  is  presentcnl.  It  is  often  difficult  to  obtain  a  history  of  syphilis 
in  a  patient,  so  that  th(?  statistics  as  to  the  frecjuency  of  syphilis  as  a 
cause  of  genenil  paresis,  for  instaiK^cs  art*  gen(»ndly  faulty.  Where  the 
history  is  uncertain,  a  C4ireful  examination  may  indicate  the  existence 
of  sypiiilis  (hercMlitary  sypiiilis  in  the  ciiildren,  leuk<Hlerma,  cic4itrict»8, 
swelling  of  the  lymph-glands,  jHTiosteal  de[M)sits  and  tophi,  ])erfonition 
of  the  palate,  nasid  symptoms,  (?tc.). 

IlenMlitary  syphilis  plays  a  i)art  in  the  etiology  of  the  psychos(»s  of 
early  life, — f<»r  example,  imbeiMlity  and  idi(K\y, — tiiough  probably  not 
so  great  a  |Kirt  as  is  frtMjuently  ass(Tt(»d,  for,  in  a  considerable  expc»rienoe 
with  such  conditiims  at  the  Randall's  Island  Asylum  for  Idiots,  I  have 
seen  Init  little  lienHlitary  syphilis. 

*  Dr.  r>.  I).  Kvuiis,  SuiHTinti'iMlfiit  of  tlie  MorriH  IMniiiH  Asyhim,  N.  J.,  ha8  col- 
IwUmI  u  minilH.*r  of  siurli  wisks. 

^  "BoHton  Mwl.  ami  Surg.  Jour.,"  CK^t.,  lHJ)t>. 
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Acute  Infectious  Diseases. — Typhoid  fever,  malaria,  pneumonia, 
influenza,  and  acute  articular  rheumatism  head  tlie  list  of  acute  fevers 
which  sometimes  superinduce  insanity.  Disturbances  of  nutrition, 
high  fever,  and  toxic  changes  in  the  blood  are  responsible  for  the 
symptoms  developtKl.  Perhaps  the  toxin-producing  bacteria  are  the 
chief  agents,  acting  by  direct  influence  upon  the  cortical  cells  and  fibers. 
If  this  be  true,  these  cases  were  better  classed  under  the  head  of  Toxic 
Influences.  At  the  height  of  a  fever  we  have  a  febrile  delirium,  char- 
acterized by  hallucinatory  incoherence  ;  but,  later  on,  when  the  fever  has 
diminished  and  the  organism  is  weakened  by  disease,  such  manifestation 
is  termed  "  inanition  delirium."  From  either  the  febrile  or  inanition 
delirium  a  psychosis  may  develop,  usually  assuming  the  type  of  a  hallu- 
cinatory }>aranoia  with  self-depreciatory  or  })ersecutorv  delusions,  in 
some  cases  with  a  tendency  to  agitation,  in  others  with  inclination  to  a 
stuporous  condition.  Mania  and  melancholia  are  rare,  stupidity  with  a 
proclivity  to  terminal  dementia  more  common.  Malarial  psychoses 
sometimes  exhibit  a  certain  jieriodicity  corresponding  to  the  intermittent 
nature  of  the  cause.  Heredity,  alcoholic  degeneration,  etc.,  also  play 
a  considerable  part  in  the  etiology  of  this  form  of  toxic  mental  disorder. 

Tuberculosis. — The  disturbances  of  nutrition  in  tuberculosis,  as 
well  as  the  mental  depression  sometimes  associated  with  the  disease, 
occasionally  lead  to  the  development,  out  of  an  exhaustion  or  inanition 
delirium,  of  a  true  psychosis — a  melancholia  or  a  hallucinatory  excite- 
ment. It  may  be  said,  however,  that  the  relation  of  tuberculosis  to 
insanity  is  much  more  frequently  that  of  sequel  than  of  prodrome,  for 
many  cases  of  melancholia  and  stuporous  forms  of  insanity  die  of  this 
disease  owing  to  shallow  respiratory  functions  and  insufficient  nutrition. 

Carcinoma. — The  progressive  cachexia  induced  by  malignant  dis- 
ease, as  well  as  the  direct  effects  of  cerebral  metastases,  sometimes  lead 
to  psychopathic  conditions  resembling  those  of  tuberculosis. 

Heart  Disease  and  Atheromatous  Arteries. — Cardiac  disease  is 
frequently  found  among  the  insane,  but  its  precise  relation  to  the 
psychoses  is  obscure.  Doubtless,  in  so  far  as  it  disturbs  the  circulation 
and  interieres  with  cerebral  nutrition,  it  predisposes  to  mental  instability. 
On  the  other  liand,  disease  of  the  arteries  (senile,  nephritic,  syphilitic, 
alcoholic,  cachectic),  is  a  much  more  effective  disturber  of  nutrition, 
and  at  the  same  time  gives  rise  to  serious  focal  lesions,  such  as  miliary 
aneurysms,  thrombosis,  and  hemorrhage,  which  may  be  etiologically 
associated  with  various  psychopathies. 

Nephritis. — The  nephritic  psychoses  assume  usually  the  type  of  a 
hallucinatory  paranoia,  and  therein  resemble  other  toxic  insanities.  It 
is  probable  that  toxic  changes  in  the  blood  are  here  of  more  imj>ortance 
than  the  changes  in  the  vascular  walls,  though  these,  too,  have  their 
significance. 

Gastro-intestincd  Disorders. — These  sometimes  induce  hypochon- 
driacal melancholia,  and  predispose  to  psychoses  of  various  kinds  by 
disturbing  nutrition  ;  but  their  frequent  relation  to  insanity  is  generally 
a  consequence  rather  than  a  cause. 

Diseases  of  the  Q^nital  Orgrans. — ^There  are  serious  disorders  of 
the  female  genital  organs  which  occasionally  play  a  r6le  in  the  causa- 
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tion  of  insanity,  but  their  importance  as  factors  has  been  grossly 
exagp^cmtcnl,  and  much  harm  and  little  good  have  followed  o|)erative 
interfertMicc  for  the  rt»licf  of  the  insanity.  Probably  the  cessation  of 
nuMistruation  (usual  in  acute  insanities)  has  l)CH»n  misinterpreted  as 
significant  of  genital  disi»ase,  and  thus  given  rise  to  a  grave  error. 

I  would  not  1h»  understood  as  decrying  openitive  or  other  treatment 
altogether,  if  such  l>e  indicate<l ;  but  let  no  one  be  deceived  into  expect- 
ing benefit  from  the  pnK'cdures,  except  in  rare  instances. 

Having  briefly  examincHl  most  of  the  gt»neral  physical  disorders 
which  ar(5  concerned  in  the  causation  of  insanity,  we  will  now  turn  our 
attention  to  certain  functional  diseases  of  the  nervous  system  which,  by 
reason  of  their  localization  in  the  cerebnd  cortex,  are  prone  to  assume 
a  ver}'  important  jmrt  in  psychopathology.  These  are  epilepsy,  hysteria, 
and  chorea. 

Epilepsy. — Epilepsy  is  almost  as  common  a  disease  as  insanity 
itself.  Asylum  ])hysicians,  whose  experience  with  epilepsy  is  limited  to 
cases  associated  with  mental  disorder,  tend  to  overestimate  the  frequency 
of  insanity  among  epileptics.  Thus,  it  is  often  stated  by  them  that  psychic 
degeneration  is  manifested  in  sixty  to  eighty  jkt  cent,  of  all  epileptics. 
But  the  fact  is  that  probably  not  more  than  ten  to  fifteen  per  cent  of 
epileptics  develop  insanity ;  at  the  siune  time  the  pro|)ortion  is  so  large 
as  to  show  a  close  relation  between  this  functional  cortical  malady  and 
mental  disonlers.  When  progressive  epileptic  degeneration  occurs,  it 
manifests  itself  by  the  following  symptoms : 

1 .  Slowness  of  ideation  and  articulation. 

2.  Abnormal  irritability  of  temper. 
.*^.   Hyj)ocliondria«il  depressi(m. 

4.  Paranoid  outbreaks  of  various  kinds. 

5.  Dementia. 

Hysteria. — Hysteria  is  also  a  functional  neurosis  of  the  cortex, 
often  closely  associated  with  divers  psyc^hoses.  There  is  a  s|)ecie8  of 
hysterical  psychic  dc^generation,  and  the  n<Mirosis  frequently  gives  a 
spjcial  color  to  different  forms  of  insanity.  The  symptoms  noted 
(aside  from  the  |)eculiar  sensory  and  motor  manifestations  familiar  to  us 
in  simple  hysteria)  on  the  mental  side  are  as  follows : 

1.  Lack  of  logic4il  coherence  and  se(pien(H;  of  thought,  but  with 
perfcH't  intelligence.  Defe<»ts  of  m(»mor}',  with  rudimentary  persecutory 
and  en)tic  d(»lusions,  are  encountiTcHl  frcKjuently. 

2.  Kxtreme  uncontrolled  and  morbidly  changeable  emotions.  Pro- 
found egotism. 

3.  Fre(]uent  illusions  ;  occasional  hallucinations. 

4.  Conduct  and  speech  are  bas(Kl  upon  (Miiotional  impulsiveness,  un- 
controllenl  by  ethicjd  considerations  of  any  kind. 

Orgranio  Nervous  Disseises. — The  psychic  disorders  induced  by 
orgjinic  processt^  in  th(»  brain,  such  as  mcMiingitis,  tumor,  softening, 
hemorrliage,  and  the  like,  are  characterizcMl  citlier  by  symptoms  of  re- 
tardation of  functions  or  by  symptoms  of  irritation,  and  are  due  either 
to  pressure  or  to  the  indirect  influ(»nce  of  the  lesi(m  uj^n  the  circula- 
tion or  nerve-centers  and  tracts.  Kmotional  irritability,  hallucinations 
of  the  various  senses,  defects  of  iutellig(Mice  reaching  to  imbecility  or 
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idiocy,  stuporous  conditions— these  are  conimoii  oicntal  niiuiifestations 
of  siicli  jinM/t's^es.  Sinre  single  Im^alizinl  li'sitnis  iiiv  ajit  to  |*nKluce  slitjlit 
mental  ehan^es,  any  iniirkixl  iutolkrtuul  deleet  or  niiiltiforni  |>sycliie 
syin}>tonis  may  be  Ifioktnl  upon  as  ?*iigjLrestive  of  wide-^ipivad,  perhaps 
miihiple,  lesions,  sueh  as  miiltipk*  seh^msis,  mnhiple  tumurs,  syphilis, 
ete.  Sf>metiiiies  true  insiioities  develop  in  thvriv  eas^'s^  paitieularly 
when  there  is  heivtlitary  instability  of  nervous  or^innization. 

Trauma  to  the  Head. — \  blow  njKm  the  head  is  «^ne  of  the  ruost 
direct  of  stn\sses  to  wliieli  the  Itrain  win  lje  snhjeettKl.  It  is  not  so 
niueli  the  Im^al  etfiH't  of  the  iujnry  (whieli,  iudeiHl,  wuuUl  not  pres<M\t 
psyeliie  syrnptr^ns  dit1t'rin*j^  niat*'nally  frotn  those  of  any  other  lo<*al 
legion  of  the  brain  sueh  as  have  just  been  eonsidered),  bnt  the  genenil 
etieet  i>f  a  eonnnotio  eeivbri  tliat  \v^  are  ealleil  njion  to  eonsider.  The 
syndrome  of  nu^ntal  disordet^^  induced  by  sueh  ranse  has  lieen  well 
t4*rmed  by  the  (xermans  *'  t'ouimotiou  insanity.''  Thr  etlect  of  a  violent 
bliiw,  jar,  or  jolt  to  the  head  nnist  have  some  influenre  njHm  the  mole- 
cules of  the  brain  as  well  as  ujwn  the  eneepliahju  a.s  a  mass,  must  dis- 
plaee  and  disarmuffc  delicate  mieroseopie  strueHires,  suc^li  as  the  cells 
and,  fibers.  If  tht*  l»low  be  insutticient  to  prmlnee  enniplcte  loss  of  con- 
sciousness, there  will  be  a  dazed,  hewihlered  rondition,  and  the  patient 
will  struggle  or  grope  about  hi  a  eunfused  wu}'.  There  may  be  a  loss 
of  memory,  more  or  less  extensive,  as  a  result  Naturally,  the  newest 
or^anizatitms  of  tissues,  being  the  most  fragile,  will  he  the  most  easily 
disarrangtH]  ;  hence,  with  amnesic  ih^fects,  it  will  be  the  most  recent 
aetpiisitious,  or  such  as  <'luster  al>out  the  time  of  the  injury,  w^hich  will 
sutier  most.  The  jiatieut  will  experience  strange  sens;itions  in  his 
head.  The  head  may  feel  as  if  it  were  going  around.  Objects  seem 
to  move,  Tlieiv  is  a  ftn^iug  of  l»eing  intoxicattnl  or  id*  dizziness,  A 
general  hy]»eiT"sthesia  and  liyju^ralgr  sia  art^  nt>t  nneounuon,  while  a 
hypalgesia  is  (H^i^sionally  oliserveil.  Among  psychic  symptoms  hallu- 
einatiiins  and  jjiunful  etiects  are  pnmiincul,  g<'nerally  i>f  a  tcrriiyiug 
nature.  AsscKnations  may  1h?  so  intcrfi^ri^Hl  with  as  to  imhicc  diffirnlt 
itlcation,  mental  ci:m fusion,  and  a  gcnnirjc  ]vriinary  incoherence.  The 
motor  expressions  are  ot'ten  charactoristi<%  ^insisting  of  catatonic  eon- 
ditious,  impulsive  acts  of  vit»lence,  aiul  aindess  wandering  about.  In 
some  eases  no  particular  results  of  thr  trauma  are  uottHl  until  the  lapse 
of  a  few  hours  or  days,  when  snddcidy  the  tnnuuatic  psychosis  de- 
velops. After  the  [isyehosis  luis  run  an  acute  course,  a  eonditicm  of 
chronic  insiniity  or  tif  a  secondary  dementia  may  follow.  Such  a 
sect>ndar\'  dementia  may  simulate  very  closely  gcnend  iKii'esis,  ptirticn- 
larly  if  it  be  prngressive.  It  can  not  l>e  said  that  there  are  any  well- 
ant  bent  i<^it<Hl  eases  of  tnie  general  paralysis  depcnihnt  ufit^n  trauma- 
tism. 

There  are  not  infrequently  iustam'cs  of  the  <*rcatiou,  by  trauma  to 
the  head  which  has  induetnl  no  direct  evil  t*<uisc<piences,  of  an  unstable 
nervous  system,  t»f  a  prcdisjwjsition  upon  wliie!i  other  etiological  factors 
may  o|»emtc  later  iu  life. 

Insolation  probably  acts  ujxni  the  brain  in  a  luauner  similar  to  trau- 
matism. 

Nervous  Exhaustion, — Stresses  of  various  kinds,  mental  or  pliys- 
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ical,  especially  in  conjunction  with  the  impairment  of  the  nutrition  of 
tlie  cinitnil  n(»rvous  system,  indnc^c  an  exliaustion  upon  the  basis  of 
whi(4i  a  |)sych()sis  may  develop.  The  nuuital  strain  nuiy  l)e  from  over- 
work, overstudy,  insomnia,  and  the  like ;  the  [)hysieal  from  masturlxi- 
tion,  sexual  excess,  hanlships.  The  mitritivc*  impainnent  is  the  result 
of  some  l)l(MKl-ehanp»  or  deficiency,  such  as  ct>nstitutional  anemia^  a 
cach(»cti(^  states  etc.  Tlie  physical  sym|)t()ms  of  su<'h  exhaustion  are : 
slowing  of  the  thought  proc(»ssc»s,  difficulty  of  recollection,  want  of 
ability  to  <H)n(»entnite  the  attention,  rapid  fatigue  on  mental  exertion, 
emotional  irritability  with  an  undertone  of  deprt^ssion,  leading  often  to 
fully  developed  insiuiities,  which  are  designated  as  asthenic  psychoses. 
The  connnon  featun^s  of  sucJi  |)sychoses  ar<»  retardation  and  incoherence 
of  the  nu»ntal  |)r<H!esses,  manifest<Kl  ev(»n  in  th(»  <juality  of  the  halluci- 
nations and  delusions.  But  almost  any  form  of  insanity  may  be  evolved 
from  this  asthenic  stat<»  of  the  nervous  system,  such  as  mania,  neuras- 
thenia, stu|>or()Us  states,  and  various  tyjws  of  paranoia. 

As  Zieiien  points  out,  it  is  also  inten^sting  to  observe  how  any  ex- 
hausting psychosis  may  in  it,s(^lf  induce  this  asth(»nic  condition  with  the 
charact(»ristic  f(nitures  of  an  asthenic  psychosis,  jus  a  result  of  whicl\  we 
have  a  se(;ondary  ty[K^  of  mental  disorder  dcveloiHjd  ufwn  the  basis  of 
tlie  original  insiuiity. 

Physiological  Factors. — Puberty,  the  puer|)enil  stiite,  the  climac- 
terics and  senility  are  indirect  stniins  to  which  the  organism  is  subji»ct, 
by  reason  of  the  more  or  less  profound  physiological  c(mnnoti<ms  they 
arouse  in  tlu^  nervous  systems-commotions  which  may  well  disturb  the 
normal  adjustment  and  e(|uiiK)ise  of  the  tiiousjuuls  of  delicate*  prinrsses 
going  on  in  i\w  brain,  and  tiius  enormously  incsrcitse  its  vulnerability  to 
the  dircKjt  fac^tors  which  beget  insanity. 

The  (Mirve  of  psychic  morbi<lity  rt^Uihes  its  highest  points,  corns 
sjionding  to  maximal  aggregations  of  etiological  factx)rs  in  lK)th  sexes,  at 
puberty,  middle  age,  [)U(»rperal  p(»ri(Mls,  the  climacteric,  and  scMiility. 

Puberty. — Froui  tlie  thirteenth  to  tlie  twentieth  year  then^  are  re- 
markable (Jiang<»s,  physitMil  an<l  mental,  in  the  growing  individual. 
Th(\s(»  an*  more  not<» worthy  in  the  femah'  than  in  the  nuile  sex,  for  the 
timii  is  shorter  for  the  change  from  girlluMHl  to  wouuuiIkkkI  than  from 
boyhood  to  manh<MMl.  The  evolution  of  the  sexual  chamcters  and  the 
development  of  the  |)owers  of  reprcMluction  induce  a  strt»am  of  innu- 
mcral)l(»  new  stimuli  from  the  genital  organs  to  the  bmin,  accom])anied 
by  wholly  new  orgjinic  sensations,  new  associations,  and  new  and  j>ower- 
ful  emotions.  The  (^volution  is  nipid,  and,  as  is  th(»  C4we  with  all  rapid 
developmcuit,  more  or  less  unstable. 

The  boy  grows  fast  in  IxmIv,  takes  (ui  tiu*  as|MK^t  of  manhood,  with 
a  stronger  an<l  more  rugged  fnune,  a  changing  voices  a  budding  beard. 
His  mind  is  tilled  with  new  sensations,  emotional,  siMiti mental,  amatory, 
and  with  (^hanging,  fantastic,  illusory  dreams  and  imaginings.  Even  in 
the  normal  youth  this  nasc^ent  state,  this  struggle  of  the  emotions, 
thiMights,  instincts,  impulses  tor  new  ass<KMations  and  new  combinations, 
may  be  gn»atly  aggnivate<l  in  many  cases  by  masturbation,  in  others  by 
nutritive  <lisonlers.     If  this   be  so  with   the  normal  individual,  how 
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much  greater  must  be  the  stress  of  puberty  to  the  individual  with  a 
constitution  vitiated  by  hereditary  taint ! 

The  girl  leaps  more  quickly  into  her  place  in  life.  The  physical 
changes  are  more  rapid  in  her,  and  at  tlie  same  time  more  varied  and 
noteworthy.  It  is  a  time  of  tumultuous  activity  of  mind  and  body  in 
an  organism  which  has  not  the  numerous  outlets  for  surplus  energy 
possessinl  by  the  other  sex. 

The  psychoses  of  puberty  are  various  in  their  expression.  They 
may  manifest  themselves  as  a  mania,  a  melancholia,  a  paranoia,  or  as  an 
insanity  with  jieculiar  color,  to  which  the  name  hebephrenic  modification 
has  been  given  ;  so  that  we  speak  of  a  hebephrenic  mania,  a  hebephrenic 
melancholia,  etc. 

By  the  designation  hebephrenic  is  understood  the  following  syn- 
drome :  Extraordinarily  rapid  and  paradoxical  changes  (depressed  ideas 
in  the  midst  of  boisterous  gaiety,  jocularity  in  the  deepest  depression), 
with  paradoxical  facial  expression  and  paramimia ;  exalted  motor 
activity  (laughing,  dancing,  grimacing,  exhorting  after  the  manner  of 
an  orator,  otlen  with  incomprehensible  words  and  sentences) ;  conduct 
and  action  without  apparent  object,  but  often  with  the  semblance  of 
desiring  to  attract  attention. 

Puerperal  State. — Pregnancy,  parturition,  and  lactation  diminish 
the  vitality  of  woman,  debilitate  and  weaken  her  entire  organism, 
induce  a  species  of  physiological  commotion  in  her  nervous  system,  and, 
in  short,  bring  to  bear  a  strain  upon  her  which  is,  even  under  normal 
conditions,  attended  by  emotional  irritability,  depression,  morbid  yearn- 
ings, etc.  It  is  not  strange,  therefore,  that  the  puerperal  period  in 
women  with  unstable  nervous  systems  should  oft^n  be  an  exciting  factor 
in  the  development  of  psychoses  of  various  kinds.  In  about  ten  per 
cent,  of  insane  women  the  insanity  has  its  origin  at  the  epoch  of  repro- 
duction. The  majority  of  these  cases  are  parturitional  (seven  and  a 
half  per  cent.),  while  about  a  fourth  are  lactational  and  a  tentli  preg- 
nancy cases.  It  is  perhaps  true  that  there  are  many  cases  of  partu- 
ritional psychoses  in  which  the  insanity  is  not  so  much  due  to  the  stress 
of  labor  as  to  possible  auto-intoxications  from  poisonous  substances 
absorbed  during  the  catabolic  changes  incident  to  subinvolution  of  the 
enlarged  uterus.  As  important  factors,  too,  we  must  include  loss  of 
blood,  parametritis,  sepsis,  mastitis,  etc. 

There  are  divers  forms  of  insanity  consequent  to  the  puerperal  state, 
such  as  acute  hallucinatory  paranoia,  melancholia,  stuporous  insanity, 
mania,  and  neurasthenic  insanity. 

Menopause. — The  climacteric,  between  the  ages  of  forty  and  fifty, 
is  another  epoch  of  change  in  woman,  a  period  of  involution  in  its  way 
analogous  to  the  evolution  at  the  age  of  puberty.  There  is  a  physio- 
logical commotion  in  the  nervous  system  at  the  time  of  the  cessation 
of  ovulation  and  menstruation,  a  disequilibration  associated,  even  in 
normal  individuals,  with  numerous  neurotic  manifestations,  and,  in  such 
as  have  unstable  organizations,  attended  with  })eril  to  the  mental  in- 
tegrity. Melancholia,  simple  and  hallucinatory  paranoia  of  chronic 
character,  and  circular  insanity  are  the  forms  of  psychosis  incident  to 
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the  menopause.    AlK)ut  four  per  cent,  of  the  cases  of  insanity  in  women 
are  due  to  the  eliuiaetorie. 

Senility. — ^The  invohition  of  all  the  tissues  of  the  body  characteristic 
of  es|)ccially  the  scventli  decad  of  life  forms  also  a  frequent  basis  for 
insanity  which  depends,  in  the  main,  upon  the  loss  of  functional  activity 
in  the  cerebral  cortex.  Such  loss  is  notable  even  in  normal  individuals. 
The  latc^st  acMjuisitions  of  the  mind  are  the  least  stable ;  hence  the  con- 
spicuous loss  of  memorj'  for  events  of  recent  occurrence  and  the  ten- 
dency to  live  ill  the  past  The  sco|>e  of  int(Tests,  sympathies,  and  ideas 
narrows  itself  down  to  the  individual's  imnKnliate  physical  comfort  and 
needs.  While  the  physiolojijical  involution  of  senility  belongs  to  the 
seventh  decjid,  in  many  instances  it  l)egins  long  lx»fore  this,  owing  to 
genend  debility,  endarteritis,  etc.  Marked  chang(»s  in  the  brain  of 
such  nature  must,  therefore,  often  8U])erin<luce  veritable  psychoses  in 
individuals  predis|)osed  to  mental  disorder  by  heredity  or  by  antecedent 
physical  or  psychic  stresses. 

Senile  insanities  manifest  themselves  in  many  forms, — melancholia, 
mania,  incoherent  pamnoia,  hallucinatory  paranoia,  dementia, — but,  of 
course*,  nKHlifitHl  from  the  common  types  by  the  weakening  of  the  cor- 
tical functicms  previously  described.  Vertiginous  seizun^s,  slight  pare- 
ses,  dreadful  hallucinations,  and  primary  anxious  conditions  are  oflen 
observed  in  all  of  these  forms. 

The  hallucinations  apjx^ar  in  senile  forms  in  psychoses  which  ordi- 
narily run  their  course  without  them,  and  the  anxious  states  in  onlinarily 
non-affective  insanities. 

Moral  Causes. — About  twenty-four  per  cent,  of  all  cases  of  insanity 
are  ascribe<l  io  moral  i^iuses,  among  which  arc*  (biassed  domestic  troubles, 
grief  over  death  of  friends,  business  worries,  anger,  religious  excitement, 
love  affairs,  fright,  and  nervous  shock.  The  i)ereentage  is  greater  in 
women  than  in  men.  It  is  doubtful  if  any  emotion  alone  can  overcome 
the  stiibility  of  the  normal  iktvous  system  ;  hence  it  is  in  the  fragile, 
nervous  constitutions  of  individuals  tainted  by  heredity  that  extreme 
emoticms  are  wont  to  exert  their  malign  influence. 

The  uncertain  e(|uilil)rium  of  the  highest  nerve-centers  in  these  cases 
is  all  too  readily  overcome  by  the  tumultuous  wave  of  an  intense 
emotional  impression.  Possibly,  the  results  dep(*nd  ujion  disturbance 
of  the  vascular  innervation.  Onlinarily,  the  greater  and  more  sudden 
the  emotion,  the  great<'r  the  liability  of  the  bmlly  poised  brain  to  suc- 
cumb ;  but,  lik(»  the  drops  that  wear  away  tlie  stone,  an  emotion  of  less 
intensity  n)ay,  by  long  continuance,  pnKluce  eiiually  disastrous  conse- 
quences. Some  acutt^  psychoses  may  be  suddenly  developed  by  fright, 
or  a  transitory  emotional  insjinity  for  a  few  hours  or  for  a  few  days  in 
duration.  Among  the  symptoms  are  mutism,  or  incoherence,  confusion, 
isolatcil  hallucinations,  ilelusions,  witli  impulses  to  violence  and  aimless 
wandering,  followed  later  by  complete,  or  nearly  complete,  amnesia. 

The  more  slowly  working  affects,  like  sorrow  and  worry,  often  aid  in 
the  evolution  of  melancholia,  paralytic  dementia,  or  acute  or  chronic 
pamnoia. 

Imitation. — The  so-called  psychic  infwtion  never  influences  normal 
individuals  who  are  brought  into  contact  with  the  insane.     Physicians, 
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attendants,  and  others  who  Imve  to  do  with  the  insane  are  never 
afft'ctod,  except  wlien  innrliid  lien'dity  and  men t id  iind  plivsii^al  nver- 
work  etHnhine  to  prepare  the  stiil  lor  the  devolojniirnt  of  a  p^iytliusis. 
The  writer  reodls  hut  one  int*taiiee  of  an  attendiint  beintr  ni^'ntally 
unbalaneetl  dnrin^^  her  ??erviee.  She  was  nenrotie  by  eonstitutinn  nm\ 
cut  lier  thmat  a  i'^w  days  atlter  tine  of  lier  ])atir  nts  ha<I  committed  sui- 
cide in  the  same  manner.  But  there  :ire  not  iniVeqnetit  instances  of 
comnmnieated  insanity  among  njemhers  ot*a  family. 

The  sinndtaneous  development  of  insanity  in  two  or  more  peri*ons 
associati'd  to«rether,  or  the  imposition  nf  dehisions  gradually  arising  in 
the  mind  of  one  upon  the  inipre^ssionaljje  intellect  of  a  second^  third,  or 
of  many  persons,  has  been  tleseribHl  nntler  the  names  Folk  a  Dnii\  Folie 
ShmtltmuT,  RrHprocni  Imanitt/,  Folh  Impmet\  ete.  There  are  sevend 
factors  which  govern  the  evolution  of  such  insanities.  In  lx>th  forms  a 
degenerative  soil  i.s  usuidly  requircil  for  the  projuT  germination  and 
growth  of  morbid  ideas.  In  the  si nmlta neons  variety  there  must  be,  in 
addititai  to  preilis}Hisition,  that  siniilarity  uf  iuteUcctual  substrata  which 
we  Hud  partieuhn^y  in  persons  who  are  hlotKi-relations  or  who  are  inti- 
mately joined  together  by  mutud  like  and  dislike  ;  lience  it  is  that 
brothers  or  sisters  most  frequently  manifest  simnltaiK'ous  insimity. 
Take  two  liealthy  children  of  one  family  and  hring  them  np  far  apiirt, 
yet  there  will  lie  iumnnerable  jihysieal  it^semblatiees  lietween  tliem,  and 
many  pLrnliaritics  in  their  character  and  conduct  Avhieh  pmve  them  to 
be  eousangnineous ;  if  a  heriHlitary  instahility  of  nerve-cells  had  been 
implautcd  in  tl^em,  there  wouhl  be  a  tcn<huey  to  a  similar  iVirm  of  dis- 
solntion,  even  if  they  remained  a[>art.  How  nmch  greater  would  \\\m 
be  in  two  jiersons  so  intimately  assoi'iatefl  as  sisters,  for  instance.  In 
children  the  study  of  imconscious  imitation  is  one  of  gn^at  interest. 
Who  has  not  observed  tfie  identity  nf  intonation  of  phrases,  of  gesture, 
of  langhter,  of  many  far  lid  expressions,  of  eertain  haluts,  in  rhihlren 
either  related  or  brought  up  together?  Sueh  unconscious  indtation,  as 
is  well  known,  tnay  lead  in  children  to  t lie  contraction  of  certain  nervous 
and  even  mental  diseasi:s.  The  contagious  ipudity  of  emotions  is  well 
established.  \\\  ex}>losion  of  laugliter  will  csdl  u]i  smiles  on  even 
melancholy  faces  in  a  crowd.  A  ]>nt!ieti<'  ^vi*\^e  on  a  stagt*  will  bring 
tears  and  ilcpress  the  oral  angles  in  a  large  audience.  The  nuconseious 
imitation  ofgt^stures,  sueh  as  bowing,  often  seen  in  adnltsS,  is  in  a  ndlder 
degree  such  mimicry  of  motion  as  is  ol>serve<l  in  daucinir  mania. 

Another  cleuirnt  in  the  impo.-^iiiou  of  insanity  by  one  upon  another 
is  the  quality  «»f  tlie  morbid  mind-jiroduct.  If  a  itelnsiou,  it  nnist  have 
an  air  of  ]>rohal>ility  to  the  person  receiving  it,  and  nmst  be  gradually 
deve]o|X'd  and  im|M>sed.  It  is  lieeanse  susjncion  is  inherent  in  the 
nature  of  most  pcrsims,  because  suspicion  can  wear  hi  nureh  prolialiility 
of  truth,  that  persecutor)^  delusions  are  by  far  the  most  frc<|ucntly 
adopted  l)y  others,  Crcflulitv  is  an  inqiortant  factor  in  the  imposition 
of  insmie  dehisions  n|wn  others.  It  was  the  reaily  credulity  of  lai'ge 
miinbers  of  persons,  especially  as  regards  religions  sulijects,  that  in 
the  past  IhI  hundreds  ol'  thousands  of  {»eople  to  adopt  with  faitli  the 
delusions  of  jmranoiacs  like  dolm  of  Ijcydcn,  Jolui  Thorn  of  Oanterbur>% 
Joan   of  Are,  Ui(4ianl    Brothers,  Joanna   Southcott,  John   Brrm'nj  and 
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niuny  others,  and  actually  to  sacrifice  tlieir  lives  upon  the  altar  of  their 
beliefs.  Though  these  dehisions  emanate  fn)m  an  insane  person,  their 
ae(H?i)tiuice  by  otliers  does  not,  of  course,  necessin'ily  imply  insanity  in 
the  latter,  for  d(»lusions  of  this  character  have  their  support  in  the 
sujierstitions  of  many  and  in  ijijnorancc  (concerning  supernatural  matters. 
A  persecutory^  delusion  mijijht  be  imposed  by  an  insane  |wrson  upon  an 
intimate  associate,  and  yet  the  latter  need  not,  of  ncwssity,  be  insane  ; 
but  when  the  exposed  individual  adopts  the  delusions,  repdates  his 
conduct  ujK)n  them,  allows  th(»m  to  iM^come  rooted  in  his  mind,  even 
begins  to  share  the  hallucinations  of  his  friend,  there  is,  of  course,  actual 
abcrnition  of  mind  present.  Several  c{is<»s  of  folie  d  deux  have  come 
under  my  observation.  One  case  was  that  of  two  sisters,  aged  about 
fifty  to  fifty-five,  Irish,  washerwomen,  who,  living  alone  in  a  tumble- 
down shanty,  were  often  torment^nl  by  boys  throwing  stones  at  the 
house  at  night,  and  otherwise  teasing  them.  They  finally  developed 
persecutory  delusions  with  hallucinations,  and  lK)th  were  very  much 
alike.  They  bewnne  so  violent  in  their  demonstrations  that  ere  long 
both  were  taken  to  the  asylum,  where  1  took  charge  of  them.  They 
were  sc])anited,  th(»  result  being  tliat  one  lM»came  rapidly  demented  and 
the  other  b(?c4ime  a  (piiet  worker,  with  fixed  |)ersecutory  ideas  and 
auditory  hallucinations. 

Another  pair  of  sisters,  colored,  between  forty  and  fifty  years  of 
ag(*,  were  similarly  aff'ected.  For  ten  years  one  sister  had  been  a  para- 
noiac, with  delusions  of  jHjrsecution  by  means  of  electricity,  wliicli 
was  at  all  times,  night  and  day,  hurk^  thn)ugh  her  body  by  a  vast 
organization  of  ccmspirators.  She  had  hallucinations  of  hearing.  The 
sisters  had  not  livinl  tog(?ther  until  within  six  months  of  my  seeding  them, 
the  sane  sister  having  nxiently  become  a  widow.  The  sane  sister  grad- 
ually adopted  the  delusions  of  the  insane  one,  and  probably  the  hallu- 
cinations. She  believed  Ikt  sist<T  to  Ix^  i)ersccutal  by  an  organized  band 
of  (HMispirators  with  (?l(»ctrical  ap])lian(H's. 

A  thinl  case  was  that  of  a  husband  and  wife,  who  both  became 
typical  cases  of  melancholia,  with,  of  couive,  similar  delusions,  one 
shortly  after  th(»  other.  Su(*h  a  cttse  as  this  might  be  called  a  ooinci- 
(l(Mice,  and  not  an  imjx)s<Hl  insanity.  Probably  grief  over  the  insanity 
of  the  husband  was  one  factor  in  dev(»loi)ing  that  of  the  wife,  but 
unconscious  emotional  imitation  between  two  persons  unitinl  by  s{)eeial 
bonds  of  sympathy  was  undoubtedly  another  element. 

A  fourth  example  I  dctaih'd  fully  some*  yeai^s  ago  in  the  "Alienist 
and  Neurologist''  (**  i^iranoia  in  Two  Sisters,''  January,  1890)  : 

C.  K.  and  11.  K.  were  resjKMjtively  thirty-six  and  forty-two  years  of 
age,  teachers  of  music  an<l  singew  by  (M'cnpation,  of  (rerman  |)arentagey 
and  had  both  Ixhmi  insane  for  some  ten  years.  Their  mother  was  a  case 
of  paranoia,  with  fixed  delusions  of  an  exalted  religious  nature.  She 
believed  herself  to  be  the  mother  of  (iod.  She  was  never  in  an 
asylum,  but  lived  at  home  until  her  death.  While  insane  she  gave 
birth  to  the  younger  of  the  two  sisters,  V,  K. 

One  of  thcMU  wrote  for  mo.  an  autobiographical  sketch,  and  the  other 
some  twenty-five  letters,  upon  which  the  following  facts  in  their  identi- 
cal cliniad  historv  are  bascnl : 
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The  instigators  of  the  conspiracy  against  them  are  chiefly  their 
uncle,  hn)thor-in-law,  and  sister-in-law,  and  a  brotlier  has  also  l>een 
inveigled  into  it.  By  them  are  employed  numerous  detectives,  expert 
chemists,  and  handicraftsmen,  and,  as  they  have  privately  hinted  to  me, 
also  many  lawyers.  Oixjnings  are  made  in  their  rooms  in  spite  of  all 
they  can  do  for  the  insufflation  of  noxious  gases,  smoke,  camphorous, 
chloral,  and  chlomform  vapors  ;  and  by  some  unseen  agency  substances 
are  thrown  at  them  which  produce  painful  cutaneous  eruptions.  Their 
food  and  water  and  heating  apparatus  are  tampered  with  for  the  intro- 
duction of  poisons  or  to  produce  serious  illness.  They  hear  the 
mechanics  at  work  upon  the  floors,  walls,  ceilings,  and  the  voices  of  the 
detectives  (hallucinations  of  hearing).  Their  food  has  a  peculiar  taste 
(hallucinations  of  taste).  Most  prominent  of  all  are  the  singular 
odors  of  the  room,  of  fruit  and  flowers  sent  them,  of  tlie  water  (hallu- 
cinations of  smell).  Sometimes  they  are  black  in  the  morning  when 
they  look  in  the  mirror  (illusion  of  sight).  They  are  subject  to  remark- 
able, generally  painful,  sensations  in  their  bodies  (hallucinations  and 
illusions  of  cutaneous  sensibility). 

They  hint  of  imaginary  property  in  Germany,  out  of  which  they 
are  being  defrauded  by  relatives.  For  ten  or  twelve  years  they  have 
been  driven  from  one  place  to  another  in  Brooklyn  and  New  York  by 
their  pursuers.  As  yet  they  have  sought  only  escai)e  and  protection 
from  persecution  ;  they  have  very  rarely  manifested  anger  by  pounding 
the  floor  when  hearing  the  mechanics  at  work  or  by  complaint  to  the 
landladies,  and  liave  not  been  brought  to  bay  to  a  condition  in  which 
they  might  turn  ufwn  the  actual  instigators  of  the  conspiracy  and  do 
them  bodily  harm.  They  have  been  on  the  point  of  a  visit  to  police 
head(£uarters  to  make  declaration  against  their  enemies. 

From  what  I  can  learn  of  their  history  in  youth  the  two  girls 
differeil  from  otliers  of  their  age  in  a  slight  degree,  some  trifling  eccen- 
tricities and  some  overweening  self-consciousness  constituting  tliis 
difference.  They  have  always  been  closely  united — living  together, 
sleeping  together,  having  the  same  affinities,  talents,  pleasures,  and  pur- 
suits. The  development  of  suspicions  and  delusions  of  })ersecution  had 
been  so  gradual  that  it  <Ud  not  become  evident  to  others  that  they  were 
actually  insane  until  a  comparatively  recent  period.  AVhen  I  first  saw 
them  in  my  office,  they  came  heavily  veiled,  and,  ujx)n  removing  their 
veils,  their  faces  were  patched  all  over  with  small  square  pieces  of 
clotli,  covering  sores.  These  were  only  an  ordinary  acne,  made  much 
worse  by  picking,  by  wearing  wet  cloths  on  their  face^s  all  night  for  the 
pur|K)se  of  ])reventing  poisonous  vaiK>rs  from  entering  their  lungs,  and 
by  the  removal  of  the  strongly  adhering  pieces  of  linen  from  the  bleed- 
ing surfaces.  They  healed  up  raj)idly  when  I  had  prevailed  upon  them 
to  make  use  of  ung.  zinei  ox.  freely.  The  face  of  the  younger  is  par- 
ticularly characteristic  of  a  degenerate  type,  one  of  its  features  being  a 
disagreeable  prognathism. 

Some  of  the  skull  diameters  were  pathological  in  character.  One 
of  the  sisters  died  in  convulsions  from  unknown  cjiuse,  which  the  other 
sister  still  attributes  to  poison.  The  living  sister  still  moves  about  from 
47 
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one  part  of  the  city  to  another,  cherishing  the  paranoiac  delusions,  but 
supporting  herself  in  part  by  teaching  music. 


CHAPTER  III. 
GENERAL  SYMPTOMATOLOGY  OF  INSANITY* 

EvKRY  psychic  i)henonienon  is  accompanied  by  a  material  process 
in  the  cortex  of  the  brain.  There  is  no  insiuiity  without  disease  of  the 
cortex.  The  material  disorder  of  the  cortex  is  diffiise  and  partly 
orgiuiie,  but  mostly  functional  in  character.  We  tenn  it  functional,  for 
thus  far  our  pathoiogico-anatomiail  and  (clinical  studies  have  failed  to 
reveal  any  definite  material  basis  for  the  majority  of  psychoses. 

Th(»  progr(»ss  made  of  late  years  in  tlie  study  of  physiological  i>sy- 
choh)gy  hiis  illumiuat<Hl  many  obscure  features  of  morbid  psychology, 
and  has  |)ut  us  in  a  iK)siti()n  to  better  examine  and  classify  the  symp- 
toms of  insiuiity. 

There  are  material  jmn^esses  in  the  central  nervous  system  unaccom- 
panied by  any  parallel  psychic  jmKH'ss.  The  reflexes  and  automatic 
acts  are  examples.  In  these  phenomena  we  observe  a  stimulus,  a  sen- 
sation, a  movemc^nt.  Movement  jmralleled  by  a  i)sychic  ])roc*ess  Ikj- 
comes  action.  We  sometimes  sjK'ak  of  conscious  voluntiiry  action. 
Action  differs  from  simple  movement  in  being  a(;c<mi]mnie<l  by  intercur- 
rent imag(\s — memory-j)ictur(»s  of  form<»r  stiuudi.  A  |K»riphend  stimulus 
ex(iit4»s  a  (cortical  center,  and  is  not  e^irriinl  at  oium»  to  the  motor  rt»gi(m, 
but  tnivels  first  by  association  fibers  to  the  ar(»a  in  which  are  stored  up 
residua  of  former  similar  stimulations,  and  later  to  the  motor  region. 
Th(\se  residua  of  m(»mory-pictures  or  idwis  may  be  com[)lex,  constitute 
a  s(Ties,  have  many  associations,  and  hence  we  designate  them  as  an 
id(»a-association.  Action,  then^fore,  <'ousists  of  the  series :  stimulus, 
seusjition,  idea-association,  movement.  The;  various  ideas  thus  excited 
tend  to  diffcTeut  motor  expressions,  so  that  tin?  resulting  movement  or 
ac^tion  will  deiKMid  directly  uiM)n  the  strength  of  ideas.  The  stronger 
ou(»s  eoiKjuer.  Zi(»hen,  whose  <?lear  explication  of  the  mental  ])robleras 
of  |)sy(!hiatry  the  writer  closely  follows,^  has  well  described  id(»a-asso- 
ciation  jts  the  play  or  battle  of  motives.  He  gives  the  following  exam- 
j)le  of  the  physie^d  and  psychic;  ju'oeesses  just  described  : 

I  se(i  a  rose  in  a  strange  gjirden  (stimulus  and  sensation).  A  long 
series  of  id(»as  is  arousinl  by  tlu^  stimulus  and  the  visual  sensaticm  of 
the  flower  (idea-association).  For  instance*,  the  memory  of  the  n>se's 
fragrance*  comes  to  mind,  then  I  think  how  well  it  would  look  in  my 
roou),  that  it  is  tin*  pn)perty  of  another,  that  plu(»king  it  would  l)e 
punishable,  and  so  on.  ()nly  aft(T  the  whole  serie^s  of  presentations  has 
passed  b(»fori»  the  min<l  does  a<'tion  follow,  and  whether  I  pluck  the 
flower  or  go  my  way  without  it  will  depend  ujMm  the  strength  and 
intensity  of  the  con(jU(Ting  idea. 

Every  psycJiic  pnKH'ss  must  Ix?  regjirded  upon  the  basis  of  such  a 

»  **Prtychiatrie,"  Th.  Ziehen,  BerHn,  1894. 
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scheme,  and  as  accompanied  by  its  material  parallel  (progress  from  the 
sensory  cells  to  the  idea-cells,  and  from  these  to  motor-cells  by  means 
of  association-fibers). 

Sometimes  the  idea  of  movement  (memories  of  former  sensations  of 
movement)  comes  before  the  movement  in  the  series  just  described,  but 
generally  the  movement  is  perceived  after  it  has  taken  place  by  means 
of  the  sensation  of  the  movement. 

There  are  reiilly  but  two  psychological  elements — viz.,  sensation  and 
idea.  The  only  process  connected  with  these  elements  is  the  idea- 
association.  Their  product  is  action.  The  so-called  mental  powers  of 
old-time  psychology  do  not  exist.  The  assumption  of  a  si)ecial  power 
of  will  dominating  the  idea-association  and  voluntarily  determining  this 
or  that  movement  is  particularly  superfluoiLs  and  misleading.  The 
assumption  of  a  s}>ecial  power  of  apperception  which  turns  its  "  atten- 
tion ''  voluntarily  upon  this  or  that  idea  or  sensation  to  determine  the 
course  of  the  idea-association  is  equally  superfluous. 

The  ]>r(»seiitati()iis  or  ideas  rather  follow  one  another  according  to  laws 
without  intervention  of  any  especial  voluntary  power  of  the  mind,  and 
the  final  movement  or  action  is  the  necessary  result  of  association  of 
these  ]>resentations  or  ideas.  Finally,  there  exists  no  particular  faculty 
of  feeling,  for  exact  investigation  demonstrates  that  our  feelings  of 
what  is  agreeable  and  what  is  distasteful,  of  pleasure  and  pain,  appear 
never  in  an  isolates!  state,  but  always  combined  with  sensation  and  idea 
as  attributes  or  properties.^ 

Following  Ziehen  in  these  particulars,  we  shall  study  pathological 
psychological  processes  on  the  basis  of  the  scheme  just  described,  and 
in  each  case  investigate,  first,  disorders  of  sensation  ;  then,  disorders  of 
the  memory-pictures,  presentations,  or  ideas ;  then,  again,  disturbances 
of  the  idea-association  ;  and,  finally,  the  influence  of  these  disturbances 
upon  the  actions  or  conduct  of  the  patient. 


DISORDERS  OF  SENSATION. 

Sensation  is  the  first  element  in  the  psychic  process.  It  is  deter- 
mined by  some  external  stimulus  affecting  any  sensory  nerve.  Every 
sensation  has  four  important  attributes — viz.,  qualityy  intensity,  tone  (the 
accompanying  feeling  of  pleasure  or  pain),  and  space-projection.  We 
are  not  especially  concerned  with  the  last  in  morbid  psychology. 

Qualitative  Disorders  of  Sensation. — ^The  two  important  classes 
of  qualitative  disorders  of  sensation  are  hcdlucinations  (in  which  we  have 
sensation  without  external  stimulus)  and  illusions  (in  which  we  have  the 
external  stimulus,  but  a  transformed  or  perverted  sensation).  An  ex- 
ternal stimulus  to  a  peripheral  nerve  is  carried  to  the  cortex,  where  it 
acts  as  a  secondary  stimulus  in  exciting  sensation. 

Hallucinations. — A  hallucination  is  a  sensory  impression  without 
external  stimulus.     It  is  often  also  defined  as  a  perception  without  an 

*  "  Leitfaden  der  physiologischen  Psychologie, "  von  Th.  Ziehen,  Jena,  1893. 
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object.  The  patient  hears  voices  where  all  is  silent^  sees  forms  and 
figures  in  empty  sjwce. 

Hallucinations  of  sight  are  very  common,  and  var}'  from  tlie  simplest 
s[)arks,  light«t,  shimmers,  flames,  s{K>t8,  thn^uls,  clouds,  and  shadows  to 
the  most  coinpli(^ated  groups  of  (K^rsons  and  landsca{)e8  with  })erfect 
details.  Sometimes  they  are  colorless,  like  silhouettes  ;  sometimes  radi- 
ant and  fantastic  with  color.  S<mietimes  they  are  flat,  like  pictures; 
sometimes  plasti(\  Onlinarily,  the  forms  aiul  objects  observed  are  of 
natural  size,  l)ut  oc<5isionally  they  are  gigantic  or  diminutive.  They 
may  appear  close  at  hand  or  far  away.  They  may  be  quiet  or  full  of 
movement,  like  the  zooswpic  hallucinations  of  alcoholism,  llarely, 
real  objects  are  doubled  or  multiplied  (hallucinatory  diplopia  and  poly- 
opia). Real  objects  are  sometimes  cx)ncealed  by  the  liallueinations, 
sometimes  merely  diaphanously  v(4led.  Hallucinations  may  fill  tlie 
whole  field  of  vision  or  a]>pear  in  homonymous  half-fields,  as  in  the 
hemiopic  hallucinations  described  by  the  writer  in  cases  of  insanity  and 
of  homonymous  hemianopsia. 

Halhu^i nations  of  hearing  are  also  extn^nu^ly  fn^juent,  and  vary 
from  simple  sounds,  tinnitus  aurium,  rushing,  nKiring,  whisjicring, 
tinkling,  to  coniplic4ited  music  and  woixls  aixl  sentenc^es.  These  last 
may  be  in  natural  tone  or  deejv-voiced,  wiiis|H»n»d  or  h)U<l ;  may  Ik?  the 
voic^e  of  one  or  many  persons  ;  may  be  pronounctnl  in  various  languages ; 
may  be  singU»  words  or  long  oraticms ;  may  seem  near  at  hand  or  far 
removed  ;  and  may  be  heanl  in  one  ear,  though  usually  in  both.  Not 
infnujuently  the  voicti  seems  to  the  jnitient  so  near  that  it  ap{>ears  to  be 
in  his  liead  or  iMnly. 

Halhicinations  of  commim  cutiineous  sensibility  may  a|)|H»jir  any- 
svhen*  in  the  skin  or  in  mucous  membranes  in  the  form  of  elec'trio 
shocks,  pricking,  tingling,  blows,  caress(»s,  s(»nsations  of  hesit  or  cold, 
indignities  to  the  sexual  organs  (feeling  of  cohabitation),  etc. 

Ilalluc^inations  of  sm(»ll  are  very  common.  Tiie  patients  perceive 
odors  of  cliloroform,  sulphur,  noxious  g:ises,  smoke,  tilth,  or,  on  the 
other  hand,  the  smell  of  i>erfumes  and  flowers. 

iralluciinations  of  taste  are  so  generally  coml)ined  with  those  of 
smell,  because  of  the  close  physiological  relation  of  the  two  senses,  that 
true  hallucinations  of  the  primary  elements  of  taste  (salt,  sweet,  bitter, 
and  sour)  are  un(H>mmonly  rare.  A  hallucination  of  a  bitter  taste  is 
th(»  most  fre(juent.  On  the  other  hand,  the  (»ombined  hallucination  of 
taste  and  smell  (as  of  l)loo(l,  tilth,  etc.)  is  rather  common. 

Hallucinations  of  orgjuiic  sensation  ar<»  not  nire.  The  patients  com- 
plain of  |M'(Miliar  or  extraordinary  feelings  in  various  organs,  such  as 
malposition,  gnawing,  cutting,  pain,  etc. 

Hallucinations  of  active  or  |>assive  moveni(»nt  of  the  boily  or  its 
])arts  deiH'ud  probably  (chiefly  u|>on  disorders  of  joint  sensibility.  The 
|>ati(;nts  feel  themselves  lift(Kl  in  the  air,  floating,  the  limbs  moved 
actively,  the  hejid  turned  to  one  side  ;  or,  the  sensation  of  movement  of 
the  muscles  recpiired  for  s|H?ech  may  giv(»  rise  to  the  hallucination  of 
having  s|>oken  a  word  or  sentence. 
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Various  hallucinations  are  often  associated  in  such  a  manner  as  to 
render  the  hallucinated  objects  still  more  natural  and  deceptive,  though 
more  frequently  they  are  not  thus  commingled.  Thus,  visionary 
figures  may  speak  or  be  dumb,  and  the  fancied  voices  may  come  from 
visually  projected  or  from  unseen  persons.  Sometimes  vision,  hearing, 
and  cutaneous  sensation  may  be  combine<l  to  give  reality  to  the  object. 
Combinations  of  others  are  also  met  with,  and,  indeed,  these  mixed 
hallucinations  are  common  and  multiform. 

As  regaixls  the  development  of  hallucinations,  some  are  doubtless 
peripheral,  but  the  majority  are  central  in  their  origin.  Disorders  of 
the  eye,  oar,  nasal  cavity,  mouth,  mucous  membranes,  skin,  and  viscera 
may  give  rise  to  hallucinations,  though  they  are  more  commonly  the 
cause  of  illusions.  Hallucinations  arc  never  new  creations,  but  are  made 
up  of  memory-pictures  stored  up  in  the  cortex  ;  these  may,  however, 
make  their  appearance  in  new  combinations.  The  congenitally  blind 
never  have  visual  hallucinations ;  the  congenitally  deaf  never  auditory 
hallucinations,  though  they  are  noted  in  acquired  blindness  and  deaf- 
ness. 

Hallucinations  arc  usually  of  two  kinds — those  which  have  to  do 
with  the  ideas  presented  in  the  mind  at  the  time  of  their  manifestations, 
and  those  which  are  concerned  with  latent  memorj'-pictures.  The 
former  are  more  common,  but  both  may  be  observed  in  the  same 
patient.  The  first  kind  are  those  which  the  patient  describes  as 
visions  which  picture  his  very  ideas,  and  voices  which  read  off  his 
thoughts  as  fast  as  they  can  come  into  his  mind — indeed,  often  appar- 
ently before  he  thinks  them.  The  second  class  of  hallucinations  often 
astounds  the  patient  by  association  with  things  long  past  and  quite 
forgotten. 

We  are  taught  by  physiological  psychology  that  a  stimulus  to  the 
eye  arouses  a  sensation  in  the  occipital  lobe,  to  the  ear  a  sensation  in  the 
temporal  lobe,  and  so  on,  the  sensation  further  exciting  an  image  which 
remains  as  a  memorj'-impression.  All  normal  sensations,  then,  depend 
upon  the  series  stimulus,  sensation,  memory-picture,  or  idea.  .Now, 
hallucinations  are  always  cortical,  as  regards  localization,  and  depend 
upon  a  reversal  of  the  normal  course  just  described,  and  without  the 
stimulus.  The  memorj^-image  is  excited  and  then  excites  the  sensation. 
A  certain  irritability  of  these  centers  will  be  induced,  undoubtedly, 
by  morbid  processes  in  the  peripheral  nerves  or  their  terminations, 
such  as  entoptic  or  entotic  processes,  which  will  render  them  all  the 
more  excitable,  since  external  stimulus  is  not  then  altogether  wanting. 
Finding  such, — and  we  should  alw^ays  investigate  carefully  for  a  periph- 
eral physical  basis, — the  dividing-line  between  hallucinations  and  illu- 
sions becomes  less  distinct.  Naturally,  the  normal  mind  recognizes  the 
real  nature  of  muscjB  volitantes,  tinnitus  aurium,  neuralgic  pains,  etc., 
and  it  is  only  the  abnormal  mind  which  employs  them  as  material  for 
illusions  and  hallucinations. 

In  the  examination  of  a  patient  we  must  determine  the  presen.ce  of 
hallucinations  and  the  effect  of  their  presence  on  idea-association.     One 
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must  not  mistake  actual  occurrences  (lescril)ed  by  the  patient,  nor  the 
events  of  dreams  confused  by  him  with  events  of  waking,  nor  ordinary 
ilhisions  for  halhicinations.  There  is  danger,  too,  of  overlooking  their 
presence.  Patients  conceal  thorn,  conscious  that  the  hallucinations  arc 
morbid,  or  knowing  that  they  will  be  l(K>keil  Ujjon  as  such,  but  will 
often  write  al)out  them  or  tell  of  them  to  other  jnitients  if  opportunity 
l>e  given.  Very  often  tlie  physician  is  enabled  to  recognize  their  exist- 
ence from  th(»  expression  and  cx>iiduct  of  the  patient. 

As  regards  the  influence  of  hallucinations  u|Mm  the  course  of  idea- 
association,  the  most  im|H)rtunt  (piestion  is  whether  they  are  regarded 
by  the  patient  as  real  sensations  or  not.  He  treats  them  as  actual 
phenomena,  iis  if  they  were  nornuil  sensations,  or  he  distinguishes  them 
fn)m  his  ordinary  sensjitions  as  peculiar,  novel,  and  ]M)ssibly  inspired  by 
su{)ernatuml  agencies ;  or  he  is  really  conscious  of  their  morbidity,  but 
may  believe  them  to  be  induccnl  by  enemies  by  nutans  of  iK)ison.  If  the 
halhunnations  are  faint  and  transitory,  the  imtient  may  not  l)e  much  in- 
fluenced by  them  ;  if  they  are  marked  and  persistent  for  a  long  period, 
he  ultimately  los(\s  his  critical  faculty  and  comes  to  believe  in  their 
reality.  Such  being  the  (»ase,  his  thought  and  (H)nduct  are  bound  to  be 
iufluenccnl  by  them,  and  more*  |>owerfully  influenwHl  than  by  normal 
sensjitions,  or  by  any  reasonable  consiileration  or  argument.  Hallucina- 
tions eithcT  inhibit  (hallucinatory  stui)or)  or  retjird  (hallucinatory  con- 
fusion) the  idea-Jissoeiation  ;  or  they  indu(»e  direct  intrinsic  dehisions  (as 
when  a  voice  cries  "  Thou  art  (t(hI,''  and  the  patient  imnuHliately  be- 
lieves himself  to  be  (t(k1).  The  actions  and  conduct  of  a  |)iitient  are 
very  much  influ<»nced,  and  in  multiform  ways,  by  hallucinaticms.  He 
has  the  expression  of  listening,  or  stjires  aj>parently  at  nothing.  He 
closes  his  ears,  (M)vers  his  ey(*s  or  head,  clos(»s  up  cracks  and  o{Mming8, 
or  listens  at  th(»  window  or  keyholes.  He  n^fuses  or  spits  out  his  food. 
H(»  holds  his  nose,  or  suddenly  closes  the  window  to  ])revent  the  entrance 
of  noxious  gases.  He  turns  his  head,  runs,  shouts,  lifts  his  arm  quickly, 
or  t{ik(»s  petniliar  attitudes,  acting  u|M)n  a  hallucination  of  muscular 
sense  (imperative  movements,  impcTative  spe(»(^h,  impenitive  attitudes). 
The  iiniH^nitive  attitudes  may  be  very  ]H»rsistent  and  long-continued,  and 
are  then  calhul  (^atat(mi('.  Hallucinations  often  lead  to  impenitive  acts 
which  may  ho  of  a  violcMit  nature.  If  hallucinations  are  innumerable, 
very  chang(»able,  and  intense,  the  pati(^nt  is  aflected  by  so-calk»d  hallu- 
cinatory agitation. 

Hallucinations  are  so  extremely  rare  under  normal  conditions  that 
th<y  are  to  be  (considered  as  almost  always  pathologi(»al.  Illusions  are 
rather  common  in  the  normal  mind.  True  hallucinations  nmy  occur  in 
apparently  normal  individuals,  but  examination  will  show  that  such 
pers<ms  are  neurotica  i)y  heredity,  and  that  some  stress  of  mind  or  body 
has  indu(H'd  this  psychopathic  phenomenon.  This  is  particularly  true 
in  childhood. 

Outside  of  the  psychoses,  halhu^inations  are  met  with  in  toxic  states, 
fevei*s,  cachectic  conditions,  sun-stroke,  and  some  of  the  neuroses  (epi- 
lepsy, chorea,  hysteria).  A  hallucination  of  any  sense  nuiy  l>e  the  aura 
of  an  epileptic  attack  ;  sometimes,  when  visual,  it  may  be  hemiopic. 
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Hallucinations  arc  the  chiff  symptom  of  one  form  of  jKiranoia. 
OtliLT  [vsvchoses,  such  as  imuiia  and  melancholia^  manifest  them  only 
exceptionally  ;  vvlule  still  others,  hke  senih*  an<l  paretic  dementia,  jire- 
.srnt  liallurinatioiLSj  it  is  triiCj  bnt  not  in  such  prominence  as  to  make 
them  a  chanieteristic  symptom.  Visual  hallneinations  are  mon*  com- 
mon in  acuti^  than  in  chronic  psychoses,  and  they  are  seldom  indepen- 
dent of  hallucinations  of  feeling  and  hciiring.  Auditor}*  lianucinations, 
on  the  other  han*!,  are  more  elinractcristic  of  chronic  tyjies  of  mental 
disonlcr,  and  arc  often  ohserved  aloin'. 

The  close  iiniiin  of  the  auditory  center  with  the  motor  speech  center 
gives  a  peculiar  interest  to  halhicinations  id*  henring.  From  inthncy 
man  is  tniined  to  think  to  a  irrt^at  extent  in  word-images  or  s]ie<H'h- 
ima^'s,  antl  ihiukin;^  is,  therefore,  neiu'ly  always  as^ociatiHl  witli  some 
stimulation  of  the  speerli-niusele  centers  in  lite  Imun.  Tiiereft>re,  hal- 
lucinatory irritation  in  the  auditory  area  of  the  hrain  causes  synchronous 
irradiation  to  the  motor  s[>ewh  center^  and  wortls  and  sentences  are 
heard  \\y  x\\v  hsdhieinant  as  if  projeeted  int<»  the  external  world,  '*r  into 
s(tme  jKirt  (d'  tlie  patient's  hotly  (hrad,  throut,  ehest,  st*tm:H'h,  or  even 
extremities).  The  stinndati*)u  of  tlic  spvch  muscles,  however  feeble, 
may  be  sufficiently  stning  to  induce  recurrent  s<.'nsiili<jns  n\^  movement 
in  them,  w^liich  leatls  the  patient  to  imatrine  that  his  thoughts  wyv  being 
read  otf  iutermilly  l>y  the  voice,  mul  sometimes  repeatHl  apparently 
betln'e  the  tlioiiglit  has  fully  developt^l  in  his  In^iin. 

Illusions. — An  illunion  is  a  false  jiercepti^^n.  Thf/re  is  a  stimulus 
but  a  perverted  srnsntiou,  a  witnig  int4'r)U'etatiotL  The  st^nsation 
eon'es|)onds  only  iu  ]v:ui  t<j  the  stimulus.  A  jiatieut  henrs  the  rain 
falling,  luit  jxTccives  it  ns  music;  he  sees  tlie  l>ed|Hi>t,  Ijut  imagines  it 
a  ghost. 

Visual  illusions  exhibit  a  transiorniation  of  form,  or  e*)lor,  or  lx*th. 
This  is  of\en  favoretl  by  indistim/tuess  of  outlinCj  as  when  it  is  half  dark 
or  there  is  a  shimnK'ring,  tlic*keriug  liglit.  But  of>eu  (*lcar  outlines  are 
trausfijruicd.  The  patient  may  see  thi'  fiuniliar  t:uHs  about  him  rhangcfl 
into  those  of  strangers,  tniusliu'med  by  grimaces,  or  deathly  pale.  A 
sharp  distinction  lx'tw(x»n  illusory  transformation  and  a<*tual  hallucina- 
timi  is  oftrn  dilheidt  to  draw.  It  is  peculiar  to  illusions  that  they  not 
infrei|Urutly  present  objects  as  distorted  ami  diminislied  or  inereased  in 
size.  This  is  es]>eeialiy  true  among  C[>ilepties.  When  this  is  noted 
with  all  objects,  it  often  depends  upon  entojitie  disonlers.  Thus,  meta- 
mor|ihoi>sia  may  arise  from  astigmatism  and  n^tinal  dis<^ase,  miciH»psia 
fi*om  paresis  of  aeeommmlatron,  and  ma<'i*opsia  from  spasm  of  atTwimio- 
dation.  Wlu  n  this  is  not  the  cause,  pervi'rtt^il  association  of  the  sensa- 
ticvn,  with  di sonic  red  muscular  sense,  may  play  a  r6le.  Sijmctimes, 
tliougii  rarely,  the  illusion  may  consist  of  a  perv«'i*sion  of  (Nilor  aTiah>g4nis, 
for  instance,  to  the  yellow  apfMvinmee  of  oltjects  in  santornn-|wiison[ng 
(due  to  vioh't  blindness  indueed  by  tlic  }Hiisou)  or  to  red  virion  (eiy- 
thr(»psia  indu*'ed  by  fatigue  of  the  retina  for  tlie  sliort-wavcHl  rays  of  the 
violet  side  of  the  spectnmi). 

Illusii>n>  of  hearing  consist  mosfcly  of  the  construction  of  wortls  out 
of  inarticulate  sounds,  or  of  the    misinterpretation    of  the   wonls  oi 
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sentences  spoken  in  the  jwtient's  hearing.  He  may  transform  them  into 
mocking,  indecent,  derogatory,  or  flatt(Ting  words. 

lUusions  of  common  sensibility  are,  perhaps,  more  imiK>rtant  in 
insanity  than  halincinations  of  this  sense.  But  they  are  difficult  to 
study  and  estiihlish.  It  is  probable  tliat  tlu*  sandy,  earthy  taste  of  food 
often  complainiHl  of  by  patients  is  more  an  illusion  of  touch  than  of  taste. 

Illusions  of  smell  and  taste  are,  in  the  main,  unpleasant  in  clmracter 
and  are  mon^  comnion  than  hallucinations  of  thes(»  senses. 

Illusions  of  organic  sensation  are  frecpiently  not(»d,  and  consist  of  such 
sensory  metamorphoses,  for  instan(;e,  as  the  mistaking  of  intestinal 
motions  for  pregnancy,  and  the  feeling  of  diminution  or  increase  in  size 
of  various  orgiuis  (particularly  noticwible  in  epil(»psy  and  paresis). 

Illusions  of  muscular  sens(?  or  of  movement  are  rare. 

lUasions,  like  hallucinations,  may  form  their  material  from  the 
conccipts  at  the  moment  in  consciousness,  or  from  latent  memorj' -pictures. 

The  theory  of  the  (;ause  of  illusions  is  analogous  to  that  of  hallucina- 
tions. Tliey  aris(»  fn)in  a  pathological  nMiurrent  influence  of  the  excit<»d 
memory-piciture  cells  up<m  the  sensory  cells.  The  difference  lies  in  the 
assoi^iation,  also,  of  an  actual  external  stimulus  which  undergoes  trans- 
formation. 

Illusions  are  much  more  common  than  hallucinations,  and  are  not 
seldom  met  with  in  normal  |K'rsons.  Often  they  are  difficult  to  dis- 
tinguish fn)m  (hh;  another.  Sometimes  it  is  im{)ossible  to  differentiate 
true  illusions  from  so-called  illusionary  judgments,  in  which  we  an^ 
concerned  not  so  much  with  a  transformation  of  sensation,  as  with  an 
erroneous  judgment  of  the  character  of  a  normal  sensation. 

Illasions  an?  noted  in  all  forms  of  psyc^hoses,  esi)ecially  in  acute 
forms.  They  are  particularly  noteworthy  in  the  hallucinatory  form  of 
{Niranoia. 

Disorders  of  Intensity  of  Sensation.— These  consist  of  hypesthe- 
sias,  anesthesias,  and  hyjK'restlK\sias.  Ilypesthesijis  and  anesthesias  are 
observed  in  various  psychos(»fl  whi<;h  arc*  (»omplic5ited  by  such  disorders 
as  hysteria,  chon»a,  multiple  neuritis,  tiibes,  f*ocal  ccR'bral  lesions,  etc. 
Hyperesthesia  is  also  en(»ountered  in  (U)mplicating  disorders,  such  as  hys- 
teria, tub(»rcular  meningitis,  neurasthenia ;  but  is  also  often  noted  in  the 
pmdromal  stages  of  many  mnite  psy(»hoses.  It  is  (»s|K»cially  rc»markable 
in  the  insanities  of  childhcMKl.  A  valuable  obj(»ctive  sign  of  hyper- 
esth(»sia  is  exaggeration  of  the  superficial  refl(»xes. 

Disorders  of  Sensory  Tone. — Agreeable  or  disagreeable  feeling, 
ass<)ciat(Hl  with  sensjition,  is  described  as  sensory  tonii.  Sensory  tone  may 
be  pervertiKl  in  insanity  so  that,  for  instance,  fragrance  is  perceived  as 
unpleasant,  dissonances  as  plensjint,  and  vice  versA.  One  notes  such  per- 
versions in  the  slight  psychopathic  conditions  of  j)regnancy  in  the  form 
of  (uipricMous  tastes  and  appetites.  FIomos(»xual  |H»rversion  is  a  form  of 
this  disonler  manif(ist(»d  in  th(»  domain  of  sexual  sensation.  Pathologi- 
cal disorders  of  the  intensity  of  s<»nsory  tone  consist  of  hypalgesia  and 
analgcsiii,  hyperalgesia,  hyphedonia,  and  hy|M»rhedonia. 

The  hypalgesijis  arcs  noted  in  hysteria,  tabes,  congenital  and  acquired 
mental  d(.^fi<Men(y,  and  in  severe  hallucinatory  confusion. 
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Hyperalgesia  is  observed  under  the  same  circumstances  as  hyper- 
esthesia. It  is  most  often  seen  in  hysterical  and  neurasthenic  insanities^ 
and  almost  exceptionally  at  certain  points  (such  as  the  supraorbital, 
infraorbital,  mental,  Valleix,  iliac,  intercostal,  mammary,  vertebral,  and 
cranial  suture  ix)ints)  pressure  elicits  pain.  The  pain  of  hunger,  which 
leads  in  many  psychoses  to  pathological  hunger  (bulimia)  belongs  in 
this  category. 

Hyphedonia  is  a  morbid  diminution  of  the  feeling  of  pleasure  in  any 
sensory  perception.  It  is  more  important  in  the  domain  of  sexual  sen- 
sations than  in  others,  where  it  may  reach  the  degree  of  anhedonia. 
Sexual  anhedonia  is  not  uncommonly  developed  (m  the  basis  of  a  seri- 
ous hereditary  degeneracy,  and  is  frequent,  too,  in  organic  disease  of 
the  central  nervous  system  (tabes  and  paresis),  as  well  as  in  toxic  con- 
ditions (alcohol,  cocain,  morphin).  Hyphedonia,  in  connection  with 
hunger  sensations,  may  reach  the  .state  of  complete  psychic  anorexia  in 
some  insanities. 

Hy|3erhed(mia  is  a  morbid  increase  of  positive  sensorj'  tone  (agree- 
ability  of  sensation),  and  is  noted  most  ofi^n  in  relation  to  sexual 
sensations. 

Disorders  of  Memory-pictures  or  Ideas. — Every  stimulus  in 
arousing  a  sensation  in  the  cerebral  cortex  leaves  some  material  vestige 
or  impression,  which  remains  as  a  latent  memory-image  or  picture, 
latent  presentation,  or  idea.  Countless  numbers  of  memory-pictures  left 
by  innumerable  sensations  of  all  kinds  are  stored  away  as  a  material 
deposit  in  the  brain-cortex.  These  are  rearoused  either  by  the  same  or 
a  similar  stimulus,  or  excited  through  the  stimulus  of  some  idea- 
association.  Only  a  few  of  the  millions  of  memorj'-pictures  are 
awakened  to  life  at  any  one  moment ;  all  of  the*  others  remain  latent. 
The  general  concept  of  any  particular  object  is  made  up  of  the  associa- 
tion of  many  centers  in  the  brain,  some  of  which  are  far  apart,  such  as 
the  smell,  feel,  taste,  color,  sound,  and  name  of  the  object.  The  rela- 
tion of  this  object  to  others  of  its  kind  is  present  in  other  associations, 
and  these  again  in  others,  so  that  the  material  basis  of  an  idea  must  be 
a  perfect  network  of  association  fibers ;  and  all  of  this  labyrinth  is  cx)n- 
nected  with  the  complex  series  of  language-centers,  but  particularly 
with  the  motor  and  auditory  speech-centers,  which  are  trained  up  from 
earliest  infancy  to  associate  the  spoken  word  with  the  concrete  concep- 
tion. A  word,  therefore,  expresses,  like  an  algebraic  x,  y,  or  z,  some 
very  intricate  and  complicated  formula.  Take  words  like  "home," 
"  right,"  "  wrong,"  and  so  on,  and  think  wliat  a  countless  number  of 
associated  memory-pictures  each  one  must  represent !  Words  are 
simply  convenient  abbreviations  which  render  more  easy  the  use  of  con- 
cepts in  idea-associations. 

We  distinguish  in  every  idea  four  cardinal  properties  :  (1)  The  con- 
tents or  meaning ;  (2)  distinctness ;  (3)  associated  affects ;  (4)  energy 
or  intensity. 

The  pathological  disturbances  of  ideas  may  be  studied  under  the 
headings  of  disorders  of  their  evolution,  durability,  concomitant  affects 
and  associations. 
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Defective  Evolution  of  Ideaos. — The  number  of  concepts  stored  up 
in  the  hmin  varies  enormously  under  normal  conditions  with  individuals 
and  moos.  In  morbid  psycholojrj'  we  find  tlie  number  of  ideas  extremely 
small  among  congenital  dofec^tives,  such  as  the  idiot,  the  imbecile,  and 
the  feeble-minded.  The  idiot  may  preserve  nidimentary  memory- 
pictures  of  the  simplest  things,  such  as  f<KMl  and  eating,  light,  dark- 
ness, clothing,  but  without  sjwech  associations ;  he  will  have  none  of 
other  persons  or  other  objects  al)out  him.  In  the  imbecile  the  concepts 
are  mon^  numerous  and  may  be  known  by  name ;  he  recognizes  persons 
and  objects,  distinguishes  simple*  (M>l()rs  witli  difficulty,  may  have 
number  c()ncei)ts  as  high  as  ten ;  he  has  a  fi^w  concrete  ideas,  but,  as  a 
rule,  no  abstract  ideas.  The  feeble-minded  has  a  larger  number  of 
memory-picture^s,  nuiy  have  abstract  ideas,  n^cognizes  the  significance  of 
likeness  and  simihirity,  and  may  use  the  wonls  (icnl,  right,  wrong,  etc., 
but  in  reality  be  unable  to  tell  the  meaning  of  such  complex,  abstract 
com^eptions.  It  is  necessary,  therefore,  to  avoid  concluding  that  the 
idea  is  present  because  the  word  is  s|M)ken  by  such  a  jKitient,  for  it  is 
particularly  chara(^teristic  of  the  cougenitiUly  feeble-mindt»d  to  be  apt 
with  words  while  deficient  in  gnisp  of  their  meaning. 

Disorders  in  Durability  of  Memory-pictures. — The  forgetting  of 
a  mem<)ry-pi(»,ture,  when  the  stimulus  and  scMisatioii  producing  it  arc  not 
reiK»at(Hl,  may  be  (^onsidercnl  to  be  due  to  its  gnidual  erasure  by  the  in- 
fluen(»e  of  the  nutritive  pn)oesses  which  afleet  the  (M)rtie4d  ganglicm-ccUs 
eijually  with  all  th(»  elements  and  tissu(»s  of  the  Ixnly.  This  physio- 
logical destruetion  of  the  memory-j)i(^tur(»  is  always  very  slow,  but  by 
path<)logi(;{d  prcKjesses  may  be  reud(»nMl  (M)(,rmously  rapid.  The  de- 
struetion may  be  diffuse  or  limite<l  to  one  sensory  sphere  (for  example, 
apraxia,  where  the  sensory  ideas  of  obj(»cts  are  lost,  though  the  sensory 
apparatus  may  b(»  intac^t ;  mind-blindness,  wonl-blindness,  mind-<leaf- 
ness,  word-d(»jifness,  etc.).  But  these  limited  def(»cts  of  memory-pictures 
are  due  to  focal  lesions  in  the  brain,  and  do  not  (H)n(^ern  the  alienist  so  much 
as  the  diffuse  destniction  of  ideas,  althougli  it  is  true  tluit  the  latter  may 
sometimes  be  a  sequel  to  a  circumscribed  l<»sion,  and,  on  the  other  hand, 
that  the  diffuse  disorder  may,  as  in  gcMieral  paralysis,  sometimc»s  affect 
one  region  more  than  another.  A  loss  of  eonerete  ideas,  such  as  general 
(M)neepts  of  Relationship,  etc.,  whieh  are  represent(»d  by  a  widtvspread 
association  network  in  the  whole  cortex,  can  only  be  eause<l  by  a  diffuse, 
far-reaching  disturbanee.  We  see  examples  of  such  loss  in  the  accpiired 
dementias  of  paresis,  epilepsy,  and  s<Miility,  dementias  seeondarj'  to 
aeut(*  psyehoscis,  and  dementias  due  to  toxic  agents.  It  is  natural  tliat 
the  lat(»st  memory  acHjuisitions  should  l)e  lost  fii'st,  and  the  older  mem- 
ories successively  later,  in  direct  projK>rtions  to  their  age,  acconling  to 
a  c(»rtain  "  law  of  regression,"  as  Ribot  terms  it.  This  is  to  be  ex- 
plaininl  by  the  want  of  p(Tmanen(»e  and  stability  in  the  newest  arrange- 
ment or  cone^itenation  of  protoplasmic*  molecules  and  ganglion-cells. 
The  older  impn^ssions  have  become  mon?  fixcnl  and  durable. 

SiiuT  an  experience  leav(»s  l)ehind  not  alone  a  single  memory-picture, 
but  a  whole  series  arninged  in  chronological  onler,  we  may,  as  in  ara- 
nesijis,  find  pathological  states  in  whi(!li  there  are  losses  of  such  series 
of  ideas  during  a  definite  }x*rio(l  of  time.     The  so-called  subconscious 
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i^r  unconscious  states  are  examples  of  tliis  phenomenon.  Tliev  are 
(ibservetl  in  epile|v<yj  ititoxiriitif»n>,  lryst»/ria»  nurcMlrpsy,  ljy[»notism, 
HiMinanibuIisni,  injuries  to  ttie  lieati,  and  in  trausitmy  insanity. 

Affective  Disorders. — Plea.su ral>le  or  dii^agreeable  feelings  aceoni- 
])any  itlriis,  jnst  as  lliey  do  oonuuun  sensations  ;  s<i  tliat  there  is  an  intel* 
leetnal  atfiM^-tive  tc»ne  analog*rus  in  sonsorv  tnne.  If  two  ideas  be  pro- 
senti'd  siitHiltaueously,  and  if  i>ne  uf  then'  have  a  stnuiger  enK»tioiKil 
i|uulily  than  tht'  iitlu-r,  the  tone  of  this  will  bo  irradiated  to  the  olher. 
Ziehen jn  dei^eril>ing  irnidiation, gives  the  following  example:  **If  I  have 
met  with  an  arei(hnt  in  any  place,  afterwanl  nntonly  is  the  nirmory  of 
the  injury  aeooiujianiiHl  by  au  nnple!J>^ant  feeling,  but  t!ie  memory  ttf 
the  place  is  likewise  mingled  with  a  disigreealjlc  atlW-t.  Fnilbermore, 
wlien  I  again  see  the  spot  where  tlir  acciilent  oeeurrctl,  I  may  feel  agsiin 
the  sensation  of  the  injury,  aceompaniid  by  its  nnpleasant  sensory  tone." 
Her**  tlie  UH'mory-picture  arouses  the  sensory  tt»ue  of  the  sensation  ex- 
jK^riencetL  This  is  tenne<l  r(rt<'eted  tone.  Tlie  most  im[)in1aut  eonse- 
ipience  of  the  laws  of  emotional  irradiatitMi  ami  retleetion  is  that  if  in  a 
certain  jK-riml  of  time  one  or  sevrnd  s*.*nsations  and  ideas  Imve  a  strong 
and  similar  emotional  tone,  all  other  sensations  and  ideas  |*ri'seut«xl  to 
the  mind  dtning  tli*'  sanu*  pcriotl  of  time  will  be  eolorctl  by  th(*  tone  of 
the  former.  Such  irradiation  creates  rmr  naH»ds,  which  are  henee  the 
abstract  or  sunnnary  of  the  similar  etnotional  tcmes  of  the  ideas  and 
sensiuifins  cxp(*rieunNl  within  any  definite  (lerioil  of  time. 

M<mk1s  and  emotions  iniluenee  strongly  the  flow  of  our  ideas,  and,  as 
a  eonse<jnenee,  our  aeti<^ns.  Depressed  mot  ids  or  affects  inhibit,  wliile 
exaltiMl  atfeets  increase*  tlie  tlow  of  ideas,  and  likewise  the  resultant 
actions.  Depresstnl  atlfTts  are  more  dunible  and  persistent  than  exaltetl 
affects.  The  latter  subside  rapidly.  Tlie  more  eompli</ated  ideas,  su<*h 
as  justice,  honor,  law,  family,  patriotism,  etc.,  are  ac^-omjiiuued  by  a 
specifie  atfect  or  tone  which  we  designate  as  ethi(*id  feeling.  Ethical 
feeling  is  the  I'^'sult  of  numerous  irradiations,  which  the  single  idea 
aequires  from  all  i>f  the  ideas  associated  with  it  ;  and  the  sum  of  the 
ethicid  foldings  of  an  individual  gives  him  his  eharactt^r  (Ziehen). 

In  morbid  psychology  we  classify  ehanges  in  tlie  allei-ts  as  patho- 
logical depression,  exaltation,  irrital>ility,  aiwithy,  aiul  mutability. 

Jkprfiotion, — Depression  is  observed  in  many  forms  <jf  insanity, 
particularly  as  a  prodrome,  but  is  ebarncteristic  of  the  nielaneholy  types. 
It  is  a  wry  n>mmon  |iriMlronieof  aeute  mania,  ami  a  long  perieKl  of 
morbid  depression  is  fnnjiiently  noted  as  an  ant<*eedent  in  geneml 
paresis.  It  is  oliserved  in  neiirastlienia,  in  hyp(H:hondriasis,  and  not 
sehltnn  as  an  interbah^  in  any  psychosis.  It  is  the  eanlinal  symptom 
of  melancholia.  Depression  is  a  normal  conseqnen(*e  or  aeeompjmiment 
of  stjrrowful  or  dreadful  h:\lbicinations  and  ideas,  and  is,  under  such 
conditions,  termed  seeondary.  It  is  primary  dcpressiim  with  whi(*h  we 
are  more  concerned  in  insjinity — a  depressiirn  not  at  all  or  but  slightly 
motived  by  such  hallucinations  ami  itleas  as  we  have  just  descrilieil, 
but  a  mocRl  which  takers  |vi>ssession  of  the  mind  of  the  patient  and  gives 
its  own  original  e«)lor  to  ever)'  thought  arising  in  his  mind  ami  to  every 
extenia!  object  presented  to  his  consciousness.  Piist.  present,  and 
future  are  alike  under  the  shadow  of  this  mood.     When  mild  in  degree. 
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the  patient  feels  only  an  inexplicable  sadness — a  certain  restlessness  or 
state  of  worry ;  but  when  extreme,  this  general  mood  of  sathicss  be- 
comes a  condition  of  pathological  anxiety — a  mixetl  feeling  of  grief  and 
dread,  often  accomjmnied  by  a  feeling  of  suftbcation  or  pain  about  the 
heiirt,  and,  therefore,  frequently  designated  as  "  precordial  anxiety  "  or 
**  preconlial  fright."  When  i)rimary  depression  is  present,  the  patient 
feels  the  change  in  his  mentiil  condition,  observes  that  he  no  longer  is 
dickered  by  the  usual  pleasant  events  of  his  daily  life,  that  these  rather 
intensify  his  misery.  The  affection  and  sympathy  of  his  friends  and 
family  either  awaken  no  response  in  his  own  breast  when  he  tends  to 
Iwlieve  that  he  has  lost  all  natural  feeling,  or  they  may  awaken  sus- 
picion, dislike,  and  distrust.  The  inhibiti(m  of  the  flow  of  thought 
restricts  his  ideas  to  himself  and  to  the  somber  contents  of  his  mind. 
He  is  not  easily  distnicted  fnnn  such  conti^mplation,  and  answers  ques- 
tions, if  at  all,  very  slowly  and  with  great  difficulty.  Nearly  all  cases 
with  morbid  depression  complain  of  disorders  of  visceral  sensibility, 
from  a  slight  sense  of  (•onstriction  at  the  throat  to  prcKH>rdial  distress, 
from  a  general  feeling  of  illness  and  unejisiness  to  a  feeling  of  extreme 
and  general  nvstlessness.  No  doubt  depression  influences  often  the 
entire  musculature  of  the  bcxly,  so  that  the  patient  wrings  his  hands, 
picks  his  fingers  or  head,  walks  up  and  down,  is  extremely  agitated, 
goes  into  a  condition  of  catalepsy  or  catatonia,  or,  on  the  otlier  hand, 
remains  absolutely  immobile  and  requires  the  service  of  others  for  every 
movement.  The  muscles  of  the  peripheral  arteries  contract  and  in- 
crease the  frecpiency  of  the  heart's  action.  The  constriction  of  the 
throat  is  probably  an  actual  contraction  of  the  esophageal  muscles. 
Precordial  anxiety  is  most  likely  due  to  vasomotor  disturbance  in  the 
vessels  of  the  hcjirt.  The  const i|>iition  so  frecpient  in  depressed  con- 
ditions depends  doubtless  n|)on  retanlation  of  peristalsis.  Thus  we 
observe  in  one  case  motor  inhibition,  in  another  motor  excitement,  and 
in  some  alternations  between  the  two. 

In  seeking  to  explain  the  mocMl  of  sadness  and  uneasiness  which  he 
feels,  the  patient  tends  to  develop  delusions.  He  invokes  the  first  ideas 
which  would  naturally  come  to  him  under  such  circumstances.  He 
seeks  in  his  past  life  for  some  sin,  the  commission  of  which  may  have 
brought  this  punishment.  He  magnifies  some  trivial  ermr  in  his  youth 
into  an  unpardonable  sin.  Or  he  comes  to  think  that  poverty  stares 
him  in  the  face,  or  that  he  can  never  recover  from  an  incurable  illness 
which  has  taken  ])ossession  of  him.  Occasionally,  a  persecutory  delusion 
is  evolved  fmm  a  primary  depression. 

ExaUidion. — Exaltation  is  occasionally  noted  as  an  intercurrent 
symptom  in  any  ])sychosis.  It  sometim(»s  alternates  with  depression, 
forming  a  constiint  cycle,  as  in  circular  insanity,  and  sometimes  it  pre- 
sents itself  during  convalescence  from  melancholia  as  a  reactive  phe- 
nomenon. In  the  majority  of  cases  of  genenil  paresis  a  period  of 
exaltation  develops.  In  maniacal  stat(»s,  liowever,  it  is  observed  as  a 
canlinal  symptom.  As  with  depression,  we  distinguish  a  secondary 
exaltation  consequent  upon  agreeable  hallucinations  and  ideas,  and  a 
primary  or  unmotived  exaltation.  In  exalted  moods  the  somesthetic 
sensations  are  pleasurable  and  give  rise  to  feelings  of  perfect  health, 
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strength,  and  vitality.  The  stream  of  ideas  is  hastened,  and  as  a 
result  the  patient  becomes,  according  to  tlie  degree  of  exaltation,  talka- 
tive and  garrulous,  or  exhibits  a  veritable  logorrhea, — a  constant,  rapid 
flow  of  words, — which  may  often  assume  a  rhyming,  singing,  or  orator- 
iad  character,  with  marked  incoherence.  The  rapid  stream  of  presen- 
tations is  paralleled  in  the  motor  sphere  by  increased  muscular  activity, 
varying  from  busy  occupation  with  nothing  to  gesticulating,  grimacing, 
and  dancing,  and  to  the  wildest  and  most  violent  motor  excitement. 

Primary  exaltation  frequently  gives  rise  to  delusions  of  a  grandiose 
character,  though  these  are  unstable  and  fleeting,  corresponding  to  the 
rapidity  of  change  in  the  contents  of  consciousness.  But  the  feeling 
of  well-being  and  of  egotism  which  makes  up  the  fundamental  mood 
of  the  exalted  patient  leads  him  to  be  extremely  impatient  of  any 
restraint  of  his  activities ;  and,  in  consequence  of  this,  the  reactive  feel- 
ing of  aggressive  anger  and  fuiy  is  easily  aroused,  leading  to  acts  of 
violence  and  destruction. 

IiTitabiUty. — Irritability  is  a  condition  which  has  to  do  chiefly  with 
the  affects  of  anger  and  rage.  While  observed  in  association  with 
exaltation,  as  just  noted,  and  among  the  prodromata  of  various  insani- 
ties, it  is  particularly  characteristic  as  a  primar}'  emotional  state  of 
congenital  and  acquired  mental  weakness,  neurasthenic  insanity,  and  the 
ei)ileptic  psychoses.  In  the  latter  it  not  infrequently  becomes  a  true 
furor  epileptieiis.  Irritability  is  occasionally  noted  in  the  convalescence 
from  acute  insanities,  sometimes  conjoined  with  a  peculiar  tearfulness, 
a  lacrymose  irritability.  While  most  of  the  affects  of  both  depres- 
sion and  exaltation  are  concerned  with  the  ego,  the  affect  of  anger 
differs  markedly  from  these  in  that  it  has  to  do  with  persons  or  objects 
outside  of  one's  self.  At  the  same  time  anger  is  a  depressed  emotion, 
but  with  certain  peculiarities.  In  its  influence  uix)n  the  flow  of  ideas 
and  upon  action  it  first  retards  or  inhibits,  but  finally,  by  an  acciunula- 
tion  of  stimuli,  induces  a  sudden  motor  explosion,  which  may  vary  from 
simple  aggressiveness  to  the  most  uncontrollable  furj-.  Abbreviation 
of  the  usual  play  of  motives  is  characteristic  of  the  motor  explosions 
of  anger  and  fury.  The  sensorj'  stimulus  is  carried  directly  into  the 
motor  areas,  without  the  intervention  of  ideas  or  inhibitions,  which 
accounts  for  the  frequent  occurrence  of  outbreaks  of  violence  and 
destructiveness,  followed  by  complete  or  partial  amnesia  as  to  the  acts 
])erpet  rated. 

Diminution  or  cessation  of  sensory  and  intellectual  emotional  tone 
gives  rise  to  the  condition  known  as  partial  or  general  apathy.  A 
general  apathy  is  frequently  observed  in  neurasthenic  insanity  and  in 
stuporous  states,  but  it  is  more  common  in  certain  cuses  of  melancholia. 
Such  patients  will  complain,  paradoxically  as  it  may  seem,  of  a  painful 
feeling  of  having  lost  all  feeling.  They  say  that  they  feel  no  affection 
for  their  children,  no  hope  of  getting  well,  no  pleasure  in  anything,  no 
grief  at  the  loss  of  friends,  that  tlieir  hearts  are  turned  to  stone. 
Sometimes  ordinary'  sensory  feeling  seems  absent  also,  and  they  say 
they  can  feel  neither  heat  nor  cold,  nor  the  pain  of  a  cut  or  injury. 
One  must  distinguish  between  an  apparent  apathy  and  a  want  of  atten- 
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tion  consequent  uiK)n  self-centering  of  the  thoughts  on  strong  delusions 
and  halhicinatioiis. 

Partial  ajwitliy  or  limited  defects  of  the  emotions,  as  well  as  of 
special  and  onlinary  sensation,  are  frequently  encountered  in  various 
grades  of  congenitiil  idiocy  and  acquired  mental  weakness.  Defects  of 
the  higher  forms  of  intellectual  sensory  tone,  the  ethical  feelings,  which 
we  meet  with  in  some  of  these  cases,  constitute  the  so-called  moral  in- 
sanity. 

In  certain  psychoses  a  general  apathy  may  he  so  great  and  the  hori- 
zon of  intellectual  processes  so  narrowed  that  the  condition  amounts  to 
a  pseudodementia  (Magnan),  though  there  is  truly  no  actual  defect  of 
intelligence,  the  mental  functions  being  merely  temporarily  inhibited  or 
susi)ended. 

A  peculiar  mutability  or  labilUt/  of  affects  is  not  an  infrequent  phe- 
nomenon in  insanity.  Laughing  and  crying  at  the  same  time  is  not  a 
rarity  in  persons  who  are  not  insane,  being  the  rc»sult  of  the  com- 
mingling of  pleasant  and  distressing  ideas  present  at  the  same  moment 
in  consciousness.  The  emotional  i)endulum  swings  (juickly  from  one 
extreme  to  the  other.  Such  disequilibration  is  particularly  character- 
istic of  hysteria,  and  is  notable  in  the  hystxTical  psychoses.  But  irri- 
tability and  rapid  alternation  of  cheerful  and  pathetic  affects  art»  also 
encountenKl  in  the  most  various  psychoses.  The  ehnmic  melancholiac 
with  his  sad  face  and  automatically  rejH^ating  his  set  phrase,  "  I  am 
going  to  be  killed,"  may  laugh  out  suddenly  at  a  funny  incident  and 
immediately  relapses  into  his  liabitual  mental  attitude.  In  the  same 
manner  the  paranoiac  may  forget  momentarily  his  persecutory  delusion. 
In  genenil  paresis  this  swinging  from  one  emotion  to  the  other  in  the 
most  rapid  manner  is  extremely  characteristic.  Mutability  of  affe(»ts  is 
indeed  most  common  in  combination  with  conditions  of  intellectual  de- 
fect or  mental  weakness. 


DISORDERS  OF  THE  mEA-ASSOOATIONS* 

An  idea-association  is  a  psychological  series,  beginning  with  a  stim- 
ulus and  ending  with  a  movement,  betw(»en  which  may  be  one  or  two 
or  more  memory-pictures,  some  coming  into  consciousness,  others  re- 
maining latent,  but  all  associatcnl  by  the  nerve-fibers  running  between 
the  gjinglion-cells  of  the  cortex  in  which  are  dei>osited  the  senson' 
impntssions.  The  selection  and  serial  course  of  ideas  in  the  stream  of 
thought  are  dettirmined  by  fix(Hl  laws.  One  of  these  is  the  law  of  simi- 
larity-association— /.  e,y  a  sensation  induces  an  idea  (seeing  a  flower  gives 
the  idea  of  a  flower)  and  another  latent  iihni  is  an>used  by  this  (a  rose) 
b<»caus(»  the  second  memory-picture  has  marked  similarity  to  the  first 
idea — the  rose  is  remembiTCid  or  nn'ognized.  ?]very  riHH>gnition  contains 
a  judgment,  since  a  new  sensation  is  seen  to  be  like  a  former  sensation. 

Another  law  is  that  of  sinuiltaneity  of  reception — /.  f.,  memory-pic- 
tures are  lussociated  when  their  sensory  stimuli  have  been  received  at  the 
same  time.  For  example,  the  sight  of  a  friend  recalls  the  city,  the 
street,  the  house  where  one  first  saw  him,  and  many  others  in  a  highly 
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complex  series  of  associations.  Not  all  of  these,  however,  will  arise  at 
sight  of  him.  Perhaps  it  may  be  one  or  two,  periiaps  others ;  so  that 
another  factor  arises — viz.,  the  degree  of  associative  relationship.  Still 
another  factor  is  the  feeling  (the  intellectual  sensory  tone,  the  aflfect) 
combined  witli  each  of  the  memory-pictures.  Those  memory-pictures 
will  rise  soonest  into  consciousness  w^iich  are  combined  with  the  live- 
liest emotions,  agreeable  or  disagreeable,  pleasant  or  painful.  Ideas 
with  strong  affects  have  a  greater  chance  in  the  conflict  of  ideas  to  rise 
up  from  tlieir  latency  into  consciousness.  Still  another  feature  of  this 
scheme  is  that  the  latent  ideas  with  their  numerous  associations  influ- 
ence one  another  reciprocally,  some  to  excite  and  some  to  suppress  or 
inhibit.  While  simpler  ideas  are  arranged  in  a  soit  of  serial  association 
one  after  the  other,  on  a  higher  plane  the  successive  memory-pictures 
are  bound  together  into  judgments  and  conclusions.  Ziehen  cites  the 
example  of  the  simple  judgment,  "  The  rose  is  beautiful,"  in  which  we 
have  not  these  ideas  discreetly  ranged  one  after  the  other,  but  the  ideas 
"  rose,"  "  is,"  and  "  beautiful "  stand  in  a  tliorough  relation  to  one 
another.  This  form  of  idea-association  is  designated  as  a  judgment^assp- 
ciation. 

The  normal  stream  of  ideas,  or  idea-association,  has  a  definite  swift- 
ness which  varies  in  different  individuals  and  in  the  same  individual  at 
different  times.  In  psychopathology  we  learn  that  agreeable  or  pleasant 
affects  hasten  and  disagreeable  or  unpleasant  affects  retard  the  flow  of 
thoughts. 

The  jjathological  disorders  of  the  idea-association  are  to  be  classified 
as  follows : 

1.  Disorders  of  memory. 

2.  Disorders  of  attention. 

3.  Accelerated  flow  of  ideas. 

4.  Diminished  flow  of  ideas. 

5.  Disturbance  of  the  connections  between  the  ideas  of  the  idea- 
association  (incoherence). 

6.  Falsification  of  the  judgment-associations  (delusions  and  impera- 
tive ideas). 

7.  Defective  judgment-associations  (weakness  of  judgment). 
Disorders  of  Memory. — Recollection  according  to  the  principle  of 

similarity-association  is  the  calling  up  (by  a  sensation)  of  a  memory- 
picture  of  earlier,  similar,  or  identical  sensations. 

Recollection  is  disordered  or  destroyed  by  loss  of  the  necessary 
memory-pictures,  by  any  general  marked  retardation  of  cortical  associa- 
tions, and  by  dissociation  of  the  idea-association. 

Dissociation  is  equivalent  to  incoherence,  and  when  a  general  inco- 
herence exists,  disorder  of  recollection  is  the  rule.  The  patient  then 
confounds  persons  and  objects,  and  often  loses  the  ideas  of  place  and 
time  (a  condition  for  which  disorientation  is  the  best  name).  The 
peculiar  paramnesia  observed  in  alcoholic  psychoses,  especially  in  the 
delirium  accompanying  alcoholic  neuritis,  is  a  striking  example  of  this 
loss  of  orientation.  The  mistaking  or  confounding  of  persons  and 
things  depends  upon  illusions,  delusions,  incoherence  of  ideas,  lack  of 
distinctness  of  the  requisite  memory-pictures,  or,  finally,  upon  voluntary 
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caprices  of  the  patient.  In  alcoholic  paranoia  and  epileptic  insanities, 
and  sometimes  in  otlier  psychoses,  we  encounter  the  so-called  **  halluci- 
nations of  memory" — a  l)ad  tenu  for  the  phenomenon  experienced  some- 
times by  normal  individuals,  of  having  seen  this  or  that  thing,  or  of 
having  l>een  in  the  same  place  l)efore,  although  in  fact  the  object  and 
place  are  alxsolutely  new. 

From  the  practical  standpoint  it  is  wise  to  investigate  two  conditions 
in  relation  to  memory:  first,  the  memory-store,  made  up  of  all  past  ex- 
ix^ricnce;  and,  secondly,  the  patient's  power  of  adding  new  experiences  to 
this  memory-store  (power  of  retention,  mcrkfdhigkeit) .  Amnesia  is  a 
ilefcct  in  the  memory-store,  often  shari)ly  circumscribed  as  to  time- 
relations  by  some  tfauma,  axtcident,  emotional  shock,  or  fit  (a  classic 
symptom,  for  instance,  in  epilepsy).  Anmesia  may  be  total  or  partial. 
The  so-called  **  summary  remembrance ''  is  a  kind  of  amnesia  in  which 
there  are  defects  here  and  there  in  the  memory-store  clustered  al>out 
some  criti(^al  i)eriod.  some  of  the  experiences  l^eing  intact  and  others 
destroyed.  When  the  amnesia  extends  not  only  over  some  critical  period 
(such  iu5  the  time  of  an  accident,  fit,  trauma,  fright,  etc.),  but  backward  far 
l)ey<)nd  the  pericxl  in  question,  for  days,  months,  or  years,  it  is  called  retro- 
gnule  or  retroactive  anmesia. 

Disorders  of  Attention. — Condillac  stateil  that  if  amid  a  multi- 
tude of  s(Misatioiis  there  is  one  which  predominates  by  its  intensity,  it 
is  thereby  tnuisformed  into  attention.  Ribot  ^  regards  spontaneous 
attention  as  always  caused  by  emotional  states.  The  waiter  believes, 
with  Ziehen,  that  att4>ntion  is  never  voluntiir}%  but  always  siMintaneous ; 
that  it  is  the  awakening  of  one  idea  from  the  impressions  of  the  in- 
numerable sensations  impinging  on  our  sensory  surfaces.  Such  atten- 
tion depends  u])on  several  factors.  Ont;  is  intc^nsity.  Another  is  cor- 
resjK)n<len(^e  of  the  recx'ived  sensation  with  somc^  latent  memory-picture. 
A  thinl  factor  is  the  atfective  (juality  or  sensory  tone  of  the  sensation. 
A  fourth  factor  is  the  combination  of  latent  ideas. 

The  disorders  of  attention  are  morbid  diminution  and  morbid  in- 
crease. Tlui  former  is  extremes  in  idiots,  and  noteworthy  in  {Mitients 
dominated  by  strong  hallucinations  or  over|K)wering  delusions.  By 
pathologiad  increase  of  attention  is  meant  the  crowding  of  numerous 
sensations  and  ideas  into  conseiousnes.s,  such  as  is  obs(»rve<l,  for  instance, 
in  maniaciil  states. 

Accelerated  Flow  of  Ideas. — In  the  higlu^st  degree  of  pathological 
increase  in  the  stream  of  thought  we  observe  not  only  a  rapid  concate- 
nation of  the  associated  ideas,  but  their  swift  transfer  to  the  cortical 
motor  areas,  so  that  gesticulation,  logorrhea,  and  motor  agitation  l)econie 
strikingly  prominent.  It  is  an  ideomotor  (Lxcntement.  It  may  be  so 
severe  as  to  present  a  secondary  incoherence.  In  mcKlerate  degrees  of 
accelenition  the  words  sjM)keii  by  th(»  patient  may,  by  their  sound,  arouse 
associations,  so  that  we  obsiTve  in  i\w  speech  of  the  patient  a  tendency 
to  rhyming  assonances  and  verbigeration.  The  almost  c^mstant  com- 
bination of  augmented  flow  of  thought  with  an  exalted  and  cheerful 
uummI  is  interesting  and,  at  the  sam(»  time,  difficult  to  explain.  Some 
believe  that  the  exaltation  is  due  to  the  i)atient's  feeling  of  great  facility 
^  '^TIm^  Psychology  of  Att^-iitioii." 
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and  fecundity  of  thought.  Others,  again,  consider  the  exaltation  as  the 
primary  phenomenon,  and  that,  as  in  normal  individuals,  the  exal- 
tation induces  the  free  play  of  ideas.  But  it  is  probable  that  the  cheer- 
ful mood  and  accelerated  flight  of  ideas  are  simultaneous  manifestations 
of  the  morbid  process. 

Diminished  Flow  of  Ideas. — ^In  this  symptom  we  have  features 
quite  opposite  to  those  manifested  in  ideomotor  excitement.  In  the 
place  of  increased  we  have  diminished  attention  to  the  sensory  stimulus, 
and  retanled  transfer  of  the  awakened  idea-assoc^iations  to  the  motor 
areas  (motor  inhibition).  In  any  noteworthy  inhibition  of  the  flow  of 
thought  we  observe  also  difficult  and  retarded  recollection  and  more  or 
less  complete  cessation  of  all  voluntary  movement.  Speech  becomes 
slow,  the  patient  seeking  laboriously  for  wonls,  and  these  are  simply 
whispered,  not  spoken  aloud.  In  severe  degrees  only  slight  move- 
ments of  the  lips  are  made,  or  complete  mutism  is  presented.  Some- 
times a  word  or  phrase  will  be  repeated  monotonously  over  and  over ;  a 
single  motion  of  the  arm  or  body  may  be  reiterated  for  hours  (stereotyped 
movements).  The  general  musculature  of  the  body  may  be  completely 
relaxed  and  flaccid  (motor-inhibition  with  resolution)  or  in  a  state  of 
tension  (catatonic  inhibition),  or  in  the  condition  known  as  JiexibilitaH 
oerea.  The  condition  designated  as  stupor  comprises  three  cardinal 
symptoms — viz.,  diminished  attention,  thought-inhibition,  and  motor- 
inliibition.  Stupor  may  be  primary  or  secondar\\  When  secondary,  it 
is  ordinarily  induced  by  hallucinations  of  ecstatic,  dreadful,  or  impera- 
tive nature.  Stupor  from  ecstatic  hallucinations  is  frequent  in  hysteria 
and  epilepsy,  and  from  dreadful  hallucinations  in  melancholia  (catatonic 
syndrome).     Primary  stupor  is  another  name  for  primary  dementia. 

Depression  with  thought-inhibition  is  common,  and  among  the  de- 
pressed affects  associated  with  it  we  obser\'e  most  frequently  anxiety. 
Acc»ording  to  the  motor  symptoms  prominent  in  such  cases,  such  as 
flaccidity  (or  resolution),  catatonic  rigidity,  and  restlessness,  we  dis- 
tinguish three  types — viz.,  melancholia  })assiva,  melancholia  attonita, 
and  melancholia  agitata.  The  usual  motor  inhibition  is  concealed  in 
melancholia  agitata  by  the  expression  movements  of  anguish,  such  as 
wringing  the  hands ;  picking  the  fingers,  face,  or  scalp  ;  restless  moving 
to  and  fro,  antero|x)sterior  or  lateral  oscillations  of  the  body,  and  the 
like. 

In  the  diagnosis  of  tliought-inhibition  wo  must  be  careful  to  distin- 
guish, in  the  first  place,  actual  defects  of  intelligence  or  conditions  of 
dementia.  Then  we  must  distinguish  the  primarj'  form  without  affects 
and  with  affects,  and  the  form  secondary  to  hallucinations  and  delusions. 
Some  of  the  diagnostic  criteria  are  : 

Dementia  and  idiocy  are  stationary'  or  progressive  conditions,  while, 
on  the  other  hand,  in  thought-inhibition  there  are  transitory'  variations — 
intervals  of  diminisheil  inhibition. 

Thought-inhibition  is  almost  always  combined  with  motor-inhibition, 
while  this  latter  symptom  is  not  observed  in  defects  of  intelligence. 

The  judgment-associations  in  defective  intelligence  are  also  defective, 
and  wrong  answers  are  often  given  to  questions.    This  is  not  true  of 
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8taU\s  of  thought-inhibition,  where  correct  answers  are  generally  made, 
if  made  at  all. 

Incoherence. — Incoherence  is  a  dissociation  of  serially  related 
ideas.  Such  dissociation  may  involve  also  the  sensations  which  arouse 
a  seri(»s  of  ideas  and  the  motor  sequen<;e  of  a  series  of  ideas.  In  a 
complete  general  incoherence,  then,  the  patient  recognizes  neither  pc?r- 
8ons  nor  objects,  calls  evenrthing  by  its  wrong  name  (pseudoparaphasia), 
uses  everything  wrongly  (pseudo-apraxia),  answers  questions  with  abso- 
lute irrelevancy,  and  shows  even  inco('>rdination  and  pseudo-ataxia  in 
his  movements.  When  the  incohenuice  is  marked  in  tlie  sensory  percep- 
tions, we  speak  of  lack  of  orientation  ;  it  was  formerly  termed  a  disorder 
of  self-consciousness.  When  the  motor  incoordination  is  extreme,  it 
may  amount  to  veritable  jactitation  and  pseudochorea.  Incoherence  is 
most  remarkable,  however,  in  the  s|)ee(»h,  writing,  and  mimetic  expres- 
sion of  the  patient.  The  gestures  and  facial  movements  have  no  rela- 
tion to  the  contents  of  consciousness  ;  laughter  may  accompany  dreadful 
halhicinations  and  a  tearful  countenance  some  jocose  idea.  As  r^ards 
spoccih,  if  the  incoherence  is  of  mild  degree,  only  the  sentences  are 
misphujed ;  if  of  severe  degree,  the  very  words  in  the  sentence  are 
jumbled  together,  and  we  observe  the  phenomenon  of  verbigeration 
and  the  manufactuni  of  new  words.  The  handwriting  of  the  patient 
may  present  the  same  incoherence  jus  the  speech.  The  term  confusional 
insanity  has  becMi  useil  to  describe  the  form  in  which  the  symptoms  are 
want  of  orientation,  incoherence  of  ideas,  and  motor  incoherence.  In- 
cx>herence  may  be  primary  or  secondary,  generally  the  latter.  As  a 
primary  phenomenon,  it  is  the  canlinal  symptom  of  the  incoherent  form 
of  pamnoia.  Secondary  incoherence  is  due  to  extreme  rapidity  of  the 
stream  of  idcjis,  to  acicumulation  of  rapidly  changing  delusions  and  lial- 
hunnations,  to  strong  depn^ssing  affects,  and  finally  to  actual  defect  of 
intelligence.  It  is  often  difficult  to  distinguish  ])rimary  fmm  secondary 
incoluT(;na»,  and  far  from  easy  U)  differentiate  the  causes  of  the  latter. 

Delusions  and  Imperative  Ideas. — Ideas  are  ass(x;iated  with  judg- 
ments as  to  similarity,  simultiui(»ity,  properties  of  objects,  etc.,  and  such 
judgment  may  be  correct  or  erroneous  in  normal  individuals,  according 
U)  th(»  w(»Jikness  or  strength  of  judgment,  and  aeeonling  to  the  d^ree 
of  correspondence  between  the  sensory  perceptions  and  the  objects  or 
events  of  the  extc»rnal  world.  The  normal  mind,  however,  generally 
correcti^  its  errors  of  judgment  l)y  re|K»at<Hl  exp<»rienee  and  better  edu- 
cation— a  physiological  pmc(»ss.  The  pathological  errors  of  judgment 
are  the  delusions  of  the  insime.  These  delusions  are  usually  judgments 
foun(le<l  upon  in(u)rrect  sensory  impressions,  such  as  illusions  and  hallu- 
cinations. They  are  rarc^ly  corrected  by  ex|)erienee,  as  is  the  case  with 
physiological  error.  But  there  are  many  cases  in  which  a  definite 
boundary-line  e^in  not  be  drawn  lK»tween  the  delusions  of  the  sane  and 
thos(»  of  the  insane,  its,  for  instiince,  in  the  delusions  of  the  superstitious 
and  of  spiritualists. 

The  delusion  is  the  most  frequent  form  of  pathological  error  of 
judgm(Mit,  but  the  imi)erativ(»  id(»a  is  also  a  pathologicid  error  of  judg- 
ment, though  less  commonly  met  with.  D(»lusions  are  w^ldom  influenccKl 
by,  or,  in  fact,  associat<Kl  with,  attempts  at  correction  by  the  judgment; 
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whereas  imperative  ideas  are  usimlly  rc^cotcnizeil  as  inorhi*!  by  the  patient, 
hut  force  them-selves  into  coiLscionj?.ness  tlespite  the  ePforts  of  the  jutii?- 
metit  to  (liskHlge  them. 

A  ddusion  may  arise  in  the  mind  as  a  primary^  idea  without  an 
incorrect  sensory  basis,  in  the  same  way  ai>  an  imperative  idea.  It  may 
l>e  a  lou:ical  deduction  from  other  delusions,  or,  an  alremly  statal,  be  the 
prtxhiot  of  illusKius  or  hulhu-itTutioiis.  It  nuiy  be  tlie  result  of  a  dream 
curried  over  by  weakeni'd  jud^jment  into  the  wakiiii^  life.  It  may 
develop,  as  in  melaneholia  or  mania,  trom  tlie  atttiiijtt.s  of  a  patient  to 
e3fj>laiii  the  origin  of  his  di-pressiou  or  exaltation,  Tims,  the  melan- 
eholiac  btdieves  that  his  sutll'rin^  must  be  due  to  his  liad  eonscience,  to 
some  sin  that  he  has  committed^  to  some  serious  disi^ase  (>f  his  viseera, 
and  the  like.  The  patient  with  exuhalion  of  liis  emotional  life  develops 
expansive  ideas  as  to  his  stren^tli,  l>eauty,  iiiteUeet,  \v*'rdth,  p<isition,  and 
so  on.  The  eharaeter  of  tU*hisions  develoj>ed  in  the  insane  is  as  muUi- 
form  as  are  the  ideas  in  the  mind  id'  man. 

Depressive  delusions  are  abnust  always  connected  with  the  idea  of 
having  eommtttttl  a  sin,  of  liaviug  simie  disease  (hypm'hondriasis),  of 
having  lost  all  jirojKTty,  or  ot'  ]>ersecntion,  Contrasteil  or  antagonistic 
delusions  of  gmuih  nr  are  sometimes  observed  at  the  same  time  in  con- 
iRK'tion  with  depres>ive  (h'lusions.  Thus,  one  patient,  while  wiH^jving  and 
wringing  hi  r  hands,  tohl  me  she  was  the  quct^n  of  tbi^  wm'hb  l>ut  was 
unable  to  do  her  duty  because  she  difl  not  know  all  limgnages,  Zielien 
tells  of  a  patient  who  said,  *'  I  was  the  Holy  (iliost.  Hail  I  nst^d  my 
oinni|ioteTiee,  we  woidd  all  be  happy  now.  But  I  am  eursetl.  I  have 
kilkil  the  Holy  Ghost.  The  whule  world  is  in  misery  and  dread 
througli  me.*'  Hyp(.K'hi»ndriaeal  delusiiins  generally  arise  from  dintrtlers 
of  ei>mmon  or  organic  sensibility^  eenesthetie  sensory  iinpressions, 
though  they  also  develo]i  from  attempts  at  explanation  of  a  ilepresstni 
mood  and  fnim  balbieiuatious.  The  |iatieut  is  certain  he  has  eaneer, 
eoiisumjition,  syphilis,  brain-softeniug  ;  that  he  is  imjiotent ;  that  his 
alimenliirv  eanal  is  elosed  U[» ;  tliat  bis  brain  has  been  reniovtnl ;  that  his 
viscera  and  tissues  have  lKH.m  metamorpliose*!  into  stone,  glass,  wood, 
and  the  like.  A  jx-euliar  form  i>f  hy|>o<djondn:ieal  dehision  is  the  so- 
ctdled  miei-omania  not  infretjuently  observi^l  in  depnssed  pericnls  of 
general  jKire>is,  Patients  with  mierumania  assti't  t!iat  whole  viscera 
have  Inrn  removed  fixjui  their  biKlies,  that  their  bliHHl  is  all  gone,  and 
that  they  have  hc^en  retlueed  in  rize.  Thus,  one  |>atient  tivld  me  she  %vas 
so  small  she  eould  b(*  ])ut  into  a  ]vill-box.  Another  snid  his  intestines 
were  nbsolutoly  closed  up  and  he  should  have  ti>  be  cut  c*[»en  to  have 
the  obstacles  removed.  The  delusion  tjf  pregnancy  arises  from  jjerver- 
sion  of  al)dominal  sensory  impressions. 

The  delusion  of  |X'rseention  ditlers  from  the  otiier  depressive  de- 
lusions in  that  it  has  to  do  with  the  enmity  t^f  other  persons  in  the 
environment,  whereas  these  are  eoneern<  il  id  together  with  the  ego  of  the 
patient,  bis  owrj  c^wiseienee,  his  own  mind,  his  own  IhmIv.  Tlie  delusion 
of  perseention  is  impitrtant  to  the  general  practitioner,  because  it  is  very 
common,  beeanse  it  is  met  with  so  often  outside  of  institutions,  beeause 
it  not  iafriMjuently  leads  to  assaidts  and  nuinler,  and  Ijeeause  its  signifi- 
cance in  pnignosis  varies  with  the  species  of  njental  disorder  in  wbicli  it 
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is  encountered.  It  is  observed,  for  instance,  in  toxic  insanities  which 
are  curable;  in  melancholia,  in  which  cure  is  difficult;  and  in  paranoia, 
which  is  incurable.  The  most  common  origin  of  the  delusion  of  perse- 
cution is  from  hallucinations.  The  patient  hears  mocking  or  threaten- 
ing voices,  he  tastes  poisons  in  his  fcxKl,  he  sees  lowering  looks  and 
menacing  gestures,  he  feels  singular  sensations  in  his  body  which  must 
be  due  to  irritant  (K>isons  thrown  u|K)n  him  or  to  electricity,  or  he  smelb 
noxious  gases.  The  delusion  of  jRTsecution  may  grow  out  of  a  series 
of  hyjxjchondriacal  delusions,  in  the  attempt  of  the  patient  to  explain 
the  origin  of  his  miseries.  It  may  arise  also  from  the  delusion  of 
having  committed  a  sin  or  crime,  the  |>atient  inuigining  that  every  one 
hates  him  and  follows  him  to  punish  him.  Sometimes  these  persecutoiy 
delusions  are  referred  to  the  inHuenoi>  of  unseen  agencies — liypnotism, 
telepathy,  electricity,  magnetism.  Sometimes  they  have  to  do  with  the 
property  or  social  i)osition  of  the  patient ;  he  believes  his  belongings  are 
being  stolen,  or  his  chanw^ter  maligned.  Sometinjes  erotic  idc^as  are 
bound  up  with  |)erstK;ut()ry  idejis ;  a  woman  believes  herself  secretly 
cohabitc^d  with  at  night,  or  even  by  day,  through  occult  means ;  a  man 
thinks  he  is  made  impotent,  tiiat  his  seminal  fluid  is  being  drawn  off. 
Obviously,  these  latter  ideas  often  rest  \\\Mm  perverted  sc»nsory  impres- 
sions reciMvtHl  from  the  sexual  organs.  In  sei»king  to  discover  the 
origin  of  the  persetuition,  the  pati(*nt  often  at  first  settles  u|K>n  some  one 
definit<»  in<lividual,  but  latter,  when  he  finds  the  methcHls  of  i)ersecution 
innunuM'uble  an<l  tliat  his  enemii^s  follow  him  wherever  he  goes,  he  can 
not  believe  tluit  any  one  jK^rson  could  do  so  mueh  ;  he  reaclu^s  the  con- 
clusicm  that  it  must  be  a  wide-spread  e4)nspiRi(»y,  such  Jis  could  be  carried 
out  only  by  some  large  alliliation  of  ])ersoiis,  such  as  societies  of  Free- 
masons, anarchists,  J(\suib<,  lawyc^rs,  and  police.  The  delusion  of  per- 
secution occjisionally  develops  fn)in  a  delusion  of  grandeur;  the  patient 
believes  he  is  |KTseciit(!d  because  of  his  wealth  or  exalted  position. 
More  oflen,  however,  the  contniry  is  the  cjiscj,  the  patient  coming  to 
believe  himsc^lf  some  extraordinary  jK^rsonage  because  of  the  jKTsecu- 
tions  to  which  he  is  subjecte<l. 

Another  interesting  form  of  deprc^ssed  delusion  is  that  of  negation 
((Win'  de  n/ydtion  (/nir.rafisi')^  whi(?h  has  its  origin  usually  from  an  idea 
of  having  sinned.  The  {wtient  thinks  he  must  l)e  the  devil  himself,  his 
sin  is  so  gnnit ;  consecpuMitly  he  (^an  never  die,  he  must  suflRiT  forever ; 
then,  witli  the  growing  idea  of  the  enormity  of  his  sin,  he  comes  to 
belit'Vi^  that  ({(mI  and  mankind  an<l  the  world  exist  no  more. 

I)(ilusions  of  grandeur  vary  from  simple,  expansive  ideas  of  the 
pafu^nt's  inijM)rtan(;e,  pnjrogatives,  and  |M)wers,  to  delusions  of  being 
inv(»ntors,  geniuses,  prophets,  r(»formers,  title<l  and  n)yal  personag(»s,  and 
even  Christ,  (xod,  and  tlie  mother  of  (Jod.  Besides  his  own  ])erson- 
ality,  his  environment  maybe  v(»sted  witli  grandiose  qualities — his  room 
a  jwihu^e,  his  straw  hat  a  (Town,  ])ebl)les  diamonds,  his  ehildn»n  prin- 
cess(»s,  and  so  on.  A  p('(!ulianty  of  the  ideas  of  grandeur  observed  in 
geiKiral  paresis,  whic^h  is  quite  pathognomonic,  is  their  enormity  or, 
ratluT,  monstrosity.  It  is  not  enough  to  be  W(»althy,  but  sextillions  of 
planets  can  not  hold  tlie  gold  and  jew(»ls.  It  is  not  sufficient  to  have  a 
dozen  children,  but  billions  of  children  are  given  birth  to  nightly  by  his 
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innumerable  wives.  He  will  make  a  new  Niagara,  by  bringing  the 
Pacific  Ocean  over  the  Andes.  Should  sexual  ideas  prevail,  he  may 
say  that  his  penis  is  a  mile  long,  and  his  testicles  are  huge  diamonds. 
He  will  move  the  asylum  across  the  United  States  on  a  road  of  solid 
gold.  Such  enormities  betoken  great  weakening  of  the  intellect  and 
judgment. 

Primary  delusions  conduce  more  to  fixity  than  delusions  secondary 
to  lialluci  nations.  The  latter,  depending  as  they  do  upon  the  stability 
or  instability  of  the  morbid  sensory  impressions,  change  with  these. 
When  delusions  become  fixed,  they  tend  to  crystallize  or  become  sys- 
tematized. Systematization  consists  of  combining  with  the  fixed  idea 
complementary'  delusions  in  a  more  or  less  logical  order  or  of  the  fan- 
tastic elaboration  of  the  original  delusion.  The  degree  of  organization 
and  perfection  of  the  delusional  structure  will  depend  upon  fancy, 
logical  faculty,  social  position,  and  education  of  the  patient.  The  most 
common  form  of  systematization  is  in  the  development  of  secondary 
grandiose  ideas  upon  a  persecutory  basis.  But  almost  any  of  the  de- 
pressed and  exalted  delusions  previously  described  may  become  fixed, 
systematized,  and  permanent  through  the  life  of  the  patient. 

Delusions  may  have  a  retroactive  effect  in  awakening  sensory  im- 
pressions, instead  of  being  aroused  by  them — that  is,  may  induce  illu- 
sions and  hallucinations.  For  example,  the  persecuted  patient  perceives 
voices,  odors,  tastes,  pains,  etc.,  often  because  of  his  mind  being  in  a 
state  of  expectant  attention. 

Imperative  ideas  force  themselves  into  consciousness  in  spite  of 
the  efforts  of  the  patient — ^who  recognizes  their  morbid  character — to 
correct  them.  They  are  accompanied,  almost  without  exception,  by  a 
depressive  affect,  a  painful  sensory  tone.  They  are  extremely  common 
in  neurasthenia.  Senseless  phrases  or  doggerel  repeat  themselves  over 
and  over  in  the  patient's  mind.  The  many  varieties  of  phobia  are 
fiimiliar  examples  of  imperative  ideas  in  neurasthenics  (agoraphobia, 
claustrophobia,  mysophobia,  etc.).  Imperative  ideas  are  also  observed 
in  melancholia  and  in  a  form  of  insanity  which  has  been  designated  as 
insanity  from  imperative  ideas.  In  very  rare  instances  they  are  en- 
countereil  in  early  stages  of  general  paresis.  They  always  develop  on 
the  basis  of  a  congenital  or  acquired  neuropathic  or  psychopathic  con- 
stitution, and  are  apt  to  become  obstinate  features  in  the.n^ental  organi- 
zation. Almost  every  imperative  idea  has  its  inception  in  some  sort  of 
sensory  impression,  and  the  idea  may  lead  to  compulsory  actions  on  the 
part  of  the  patient.  But  between  the  imperative  idea  and  the  conse- 
quent action  there  is  generally  a  play  of  judgment,  a  faltering  between 
the  imperative  idea  and  antagonistic  or  inhibiting  concepts.  For 
instance,  the  patient  feels  a  compulsion  to  lock  a  door  which  he  feels 
sure  he  ha^  alr(»ady  hxjked.  After  an  inward  debate  as  to  whether  he 
should  go  back  and  assure  himself  that  it  is  locked,  which  may  last 
many  minutes  or  longer,  he  goes  to  lock  it,  and  on  leaving  the  door 
again  the  im}>erative  idea  arises  that  it  is  not  locked.  The  same  play 
of  antithetic  ideas  may  occur  In  reference  to  anything — the  addressing 
of  a  letter,  the  return  of  a  book  to  a  shelf,  acts  of  dressing  and  un- 
dressing, the  crossing  of  a  street,  etc.     In  some  cases  the  imperative 
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idea  takes  the  form  of  compulsion  to  jump  from  a  height,  to  laugh  in 
unseemly  places;  or  obscene  and  sacrilegious  words,  sentences,  and  fan- 
cies may  thrust  themselves  obstinately  into  the  consciousness.  For 
example,  a  gentleman,  and  a  g(Kxl  Christian,  came  to  me  recently  over- 
whelmed  with  the  sacrilegious  conceptions  which  first  came  to  him  at  a 
church-service  a  week  or  two  before — ideas  of  cohabitation  witli  the 
Virgin  Mary  and  filthy  expressions  in  relation  to  Christ  A  lady  con- 
sultcnl  me  about  a  morbid  fear  that  she  liad  of  canary  birds.  She 
could  not  enter  a  hous^^  or  hotel  in  which  there  was  a  canar}'  bird, 
because  she  was  afraid  that  bird-seed  might  get  about  and  in  some  way 
get  into  her  mouth,  be  swallowed,  and  grow  in  her  stomach.  The  con- 
tents of  these  i migrative  concepts  are  as  varied  as  those  of  dclugionSy 
though  they  are  almost,  without  exception,  trivial  or  unpleasant. 

Folw  da  (loide  is  a  form  of  mental  disorder  in  which  compulsory 
ideas  assert  themselves  in  the  form  of  questions,  religious,  metaphysi- 
cal, or  in  regard  to  the  most  trivial  things  or  events  (Shall  I  do  this  or 
that  ?  Why  is  the  table  round  ?  Why  is  the  chair  by  the  bed?  Why 
are  two  and  two  four?).  One  young  lady  is  so  inca(>able  of  deciding 
any  question  that  comes  up  in  her  mind  that  she  does  not  know 
whether  she  ought  to  dress  or  undress,  go  to  binl,  eat,  sleep,  pray,  or 
consult  a  doctor.  Every  trivial  question  of  the  day  requires  hours 
of  painful  and  agonizing  debate  in  her  mind. 

Im|)erative  ideas  frequently  im]x»l  to  compulsory  speech  and  actions. 
Copn)lalia  is  a  not  uncommon  form  of  impenitive  si>eech  in  which  the 
patient  is  impelleil  to  the  utterance  of  obscene  words.  Quite  analo- 
gously the  patient  may  be  made  to  make  grimaces,  or  may  develop  the 
so-called  malaclk  des  fieH, 

Weakness  of  Judgment. — Innumerable  memory-pictures  and 
ass<>ciate<l  ideas  take  part  in  the  process  of  comparison  and  decision 
which  we  know  as  judgment.  Hence  any  disonler  of  memory  and  of 
its  associations,  such  as  loss,  defwt,  or  ixTversions  (delusions,  hallucina- 
tions, or  illusions),  must  naturally  influence  the  character  of  the  judg- 
ment. One  of  the  common  conditions  which  impairs  judgment  is, 
ther(»fore,  intellectual  defect,  such  as  congenitid  or  acquired  mental 
weakness.  The  criteria  of  idiocy  and  dementia  are  poverty  of  ideas 
and  idcui-assoeiations  and  weakness  of  judgment.  When  delusions  or 
imiK'rative  ideas  exist,  the  errors  of  judgment  are  due  to  the  overriding 
and  (H^lipsing  by  single  ideas  and  idi^a-asscH^ations  of  all  others  which 
would  in  the  normal  mind  give  balance,  c^mtrol,  and  revision  to  the 
judgnuMit.  l)efe(;tive  judgment  varies  in  degree  from  a  slight  loss  of 
the  ('riti(»4il  faculty  to  complete  defici<»nev.  When  the  judgment  is 
markedly  d('f(»ctive,  it  d(»]HMi(ls  ujK)n  actual  organic  changes  in  the 
brain,  su(ih  as  w(^  observe  in  idiiwv,  terminal  dementia,  senile  dementia, 
and  g(»neral  paresis,  and  Ikmicc  as  a  sym])tom  it  is  far  more  ominous 
than  delusions  and  imperative  ideas,  whi(^li  usually  rest  u]X)n  a  func- 
tional pathologic^al  basis.  Its  significance,  then,  demands  a  careful 
differentiation  of  this  symptom  from  others  with  which  it  might  be 
C()nfns(Ml,  such  as  incohereiu^e  and  thought-inhibition.  In  incoherence 
the  threads  of  thought  an^  (Constantly  lost  In  thought-inhibition  there 
are  a  depressive  affect  and   extraordinary  slowness  of  association  with 
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€orrp3ponilinp:ly  tanly  answers,  and,  besides,  there  are  Yiirifitlomf  of  depth 
of  iniiibUioii,  so  that  at  times  coiiiplicated  answers  and  judgnient>?  iire 
readily  given.  In  actual  weaknes,s  of  jntlgment  the  juilgnient.s  rendc^red 
are  false,  ami  the  more  ineorrert,  the  more  compheated  the  questions. 


DISORDERS  OF  ACTIONS. 

Tlie  actions  or  conduct  of  a  patient  ileiieuil  directly  and  iietH^ssitrily 
iijwu  pathohigical  ckiuents  in  some  {xirt  of  tin-  ]»syehologieal  prrjccsses 
— fieusatinn,  memory- pit^tu res,  idea-assneiations,  an*l  their  emotional 
affect**.     They  may  be  classitied,  f* allowing  Ziclien^  air — 

1.  Actitms  induced  hy  svn^try  disorders. 

2.  Actions  hidueed  Uy  di Herders  ot*  memoiy. 

3.  Actions  induced  hy  disoi-dcrs  of  the  emotions. 

4.  Actions  ioductnl  l>y  disorders  of  the  idea-asHwiation. 

Actions  Induced  by  Sensory  Disorders, — I lalhiei nations  and 
ilhisitins  afftni't  the  eondnet  of  a  twilient  often  markedly,  ant!  their  iutlu- 
euiv  is  always  greater  than  that  of  normal  sensations.  Tlair  duniinnnce 
is  the  greater  iu  propution  to  their  nund>er  and  to  the  mpiility  of  their 
aceumuhition,  Hallueinations  gatheretl  slowly  in  the  course  of  weeks 
or  niontlis,  while  tliey  may  not  be  corrected,  are  at  least  subject  to  a 
certain  anmnnt  of  control  by  the  ij)hibition  of  normal  ideas.  In  tiie 
most  chronic  forms  of  lialhieination  tin*  voices,  conunon  sensations,  and 
visions  tend  to  he  ignored  and  to  influence  to  a  ver\^  slight  degree  the 
conduct  of  the  [mtient.  A  very  important  j>ractii'al  feature  in  regani  tti 
lialluci nations  and  their  effects  uih»u  conduct  is  tlieir  uncertainty.  They 
are  never  to  he  recki>ncil  with,  and  one  can  never  know  what  su*lden 
violence  or  destruclivcness  may  result  from  new  liallucinations  rising  in 
the  patient's  hraiu. 

Actions  Induced  by  Defects  of  Memory- — These  are  obser\  ed  in 
eougenital  or  acfjuin^l  weak-mindiMlness,  wIutc  thr  eonduct  is  directly 
onleretl  by  sensory  imju^essions^  without  that  inteiTention  ot'  the  jilay 
of  motives  which  wc  observe  iu  normal  individuals.  They  are  more 
like  the  actions  of  the  lower  animals,  w  hicli  may  be  complete  enough  in 
their  way,  but  are  not  motived  l*y  c*implicattH.I  abstract  conceptions, 
iH'CiUise  tliesc^  arc  wanting. 

Actions  Induced  by  Disorders  of  the  Emotions. — ^As  already 
elsewhere  intimated,  sim|»h^  depressed  emotions  are  accompanied  by  a 
general  motor  inhitntion,  and  simple  exalttxl  enioti*»ns  by  a  general 
motor  agitation.  But  wlien  tlie  depresswl  atl'eet  attains  to  the  degree  of 
anxious  dread,  wc  may  have  a  restli?ssne*ss,  a  desire  tor  flight,  wlueh  in 
itself  amounts  to  a  nmtor  agitation.  This  anxious  state  often  leatls  to 
suicidal  attempt8,  and  even  to  homicidal  assault*,  arson,  and  other  forms 
of  crime  and  violence.  The  whtile  nervous  system  seems  to  be  in  such 
a  state  of  tension  tliat  only  an  explosion  i*an  give  relief. 

In  ajmthetic  eomlitirms  actiun  is  reduced  to  its  mininmm. 

Where  the  higher  affects,  which  are  at  the  basis  of  ethical  concepts, 
are  absent  or  lost,  as  in  congenital  or  acquirecl  states  of  mental  weak- 
ness, crimes  against  persun  and  pn*|K'rty  arc  cfpuunon. 

In  conditions  of*  anger  and  rage  there  is  at  first  a  brief  period  of 
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speechlessness  and  imniohility,  followed  by  an  explosion  of  blind  and 
violent  motor  excitement,  in  wiiich  the  most  dangerous  assaults  may  be 
made. 

In  conditions  of  changeability  or  lability  of  the  emotions,  we  ob- 
serve analogous  motor  statc»s — sudden  changes  from  weeping  and  wailing 
to  lK)isterous  cheerfulness,  and  vice  versA. 

A  study  of  emotional  expression  is  of  particular  diagnostic  value  in 
insanity,  but  the  features  of  such  expression  and  gesticulation  are  so 
well  known  that  they  need  no  detailed  description  here.  Each  mood, 
be  it  simple  depn^sion,  anxious  terror,  excitation,  anger,  apatliy,  or 
emotional  hibility,  has  its  own  familiar  motor  habiliments. 

Actions  Induced  by  Disorders  of  the  Idea-association  or  Stream 
of  Thought. — Under  this  heading  are  gathereil  the  multiform  modes 
of  action  causinl  by  increase  in  the  flow  of  ideas,  n^tanlation  of  the 
stream  of  thought,  incoherence,  delusions,  imj>erative  idea^^,  and  weak- 
ness of  judgment. 

In  increitsed  rapidity  of  the  flow  of  ideas  we  note  motor  agitation 
or  morbid  impulse  to  movement,  varying  from  simple  talkativeness, 
with  active  play  of  expression,  to  loud  garrulity,  grimaces,  gesticula- 
tion, bnsy  walking  about,  running,  dancing,  and,  in  extreme  degrees,  to 
undressing,  destructiveness  of  clothing,  bwlding,  furniture,  and  blind 
thn)wing  about  of  the  bcnly  in  every  coiu^uvable  way.  This  so-called 
primary  motor  agitition  should  be  distinguisluHl  from  the  motor  agita- 
tion which  is  secondary  to  (crowding  hallucinations  (hallucinatory  agita- 
tion) and  to  emotions  like  terror  and  anger  (affinitive  agitation). 

The  behavior  of  the  movements  in  reganl  to  retarded  flow  of  thought 
has  already  been  briefly  alluded  to.  There*  is  a  genenU  motor  inhibition, 
varying  from  simple  slowness  and  difficulty  of  executing  any  movement, 
whether  of  s|>eech  or  other  nmsc».les,  to  a  c^)mplete  cessaticm  of  volun- 
tary movements,  a  stu|K>rous  or  attonitous  (H)ndition,  in  which  the 
nnisdes  may  be  absolutely  at  rest  and  flawid  or,  on  the  other  hand, 
in  a  condition  of  catat(mic  tt^nsion.  In  tnie  eatjitonic  tension  every 
att(»mpt  at  ]>assive  movement  is  n^sistcnl,  but  in  another  form  of  this 
then*  is  a  waxy  flexibility  of  the  muscrles,  so  that  the  limbs  yield  readily 
to  any  pjissivti  motion,  remaining  in  whatever  iH)sition  the  physician 
desires  to  place  them.  Ow^asionally  one  (»ncounters  in  cases  of  retarded 
idea-asso(^iations,  as  an  expn^ssion  of  motor  inhibition,  a  tendency  to  the 
repetition  of  some  restrict^nl  voluntary  movenu^nt  in  a  rhythmical, 
stereotype<l  way  for  days,  W(M»ks,  months  at  a  time.  Such  stereotyped 
motions  may  b(»  simple  antero|)osterior  oscillations,  latend  oscillations, 
whirling,  walking  to  and  fro  or  in  a  circh»,  waving  the  hands  rhythmi- 
cally— forms  of  tics  exceedingly  common  in  idiocy  and  imbecility, 
but  common  enough  in  mehiiu^holias  and  terminal  dementias.  The 
repc^tition  of  st(»r(»otyp(Ml  or  automatic  phrases  is  analogous  in  char.icter 
to  such  morbid  movements.  Motor  inhibition  is  ])rimarv  or  secondary. 
The  primary  form  is  generally  a  simple  n^solution  or  fla(?cidity,  occa- 
sionally a  slight  (»atatoni(»  tcMision  or  flexihiliUiH  orrea.  S(»condary  motor 
inliibiticm  is  due  to  hallucinations,  delusions,  and  states  of  mental  weak- 
ness. 
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Incoherence  of  ideas  leads  to  a  dissociation  also  in  the  motor  ex- 
pressions of  ideas,  parapraxia,  paramimia,  incoordination,  pseudo-ataxia, 
incoherent  agitation,  chorea  magna,  and  jactitation.  Such  motor  agita- 
tion may  be  primary  or  may  be  the  secondary  result  of  innumerable 
clashing  hallucinations  and  delusions,  rapidity  of  the  flight  of  ideas  or 
of  intellectual  defects. 

Grandiose  delusions  exert  their  own  peculiar  influence  on  the 
demeanor  and  speech  of  the  patient,  according  to  the  contents  of  the 
exalted  ideas.  We  observe  the  proud  bearing ;  the  self-sufficient^ 
haughty,  or  secret  smile  ;  the  withdrawing  from  others  ;  the  tendency  to 
decoration  of  the  person ;  the  attempts  to  act  the  parts  of  the  personage 
he  imagines  himself  to  be ;  the  striking  peculiarities  of  handwriting. 
In  some  instances  delusions  of  grandeur  lead  to  homicidal,  rarely 
suicidal,  attempts  (self-crucifixion  vnth  the  delusion  of  being  Christ). 
Grandiose  erotic  ideas  sometimes  occasion  masturbation.  Coprophagy 
and  other  filthy  habits  may  depend  upon  grandiose  delusions  as  to 
extraordinary  virtues  of  the  patient's  excretions. 

In  depressed  delusions,  particularly  as  regards  ideas  of  sin  and 
poverty,  we  observe  the  characteristic  melancholy  facial  expression 
and  attitudes.  Attempts  at  suicide  are  frequent,  and  sometimes 
self-mutilation.  Abstention  from  food  is  especially  common  with 
the  delusion  of  poverty,  the  patient  feeling  that  he  can  not  pay  for 
anything. 

Hypochondriacal  ideas  influence  markedly  the  patient's  actions  and 
conduct.  The  hypochondriac  may  neglect  every  duty  in  the  constant 
contemplation  of  his  symptoms.  He  reads  medical  books,  goes  from 
one  physician  to  another,  takes  to  his  bed  perhaps  permanently,  and  so 
on.  The  efiects  of  hypochondriasis  on  motor  functions  are  frequently 
remarkable,  leading  sometimes  to  astasia  or  abasia,  or  both ;  to  hypo- 
chondriacal ataxia,  tremor,  or  convulsive  movements  of  the  extremities. 
These  hypochondriacal  motor  conditions  are  always  the  result  of  a  series 
of  morbid  judgments  on  a  hypochondriacal  basis,  and  are  to  be  distin- 
guished from  similar  hysterical  states  which  have  an  autochthonous  origin 
without  any  antecedent  conscious  reasoning  process. 

The  persecutory  delusions  lead  to  systems  of  self-protection  of  the 
most  varied  kind.  Barricades,  stopping  up  of  cracks  and  keyholes, 
the  wearing  of  peculiar  clothing  (silk,  pa}x?r,  etc.,  for  instance,  as  a 
guard  against  electrical  shocks),  avoiding  of  food  and  drink  which  are 
suspected  of  containing  poison,  arming  with  weapons,  frequent  change 
of  servants  or  residence,  and  complaints  to  the  police  or  judicial 
authorities.     Homicide  is  common  in  these  cases. 

Imperative  ideas  lead  to  imperative  movements  and  actions,  and 
generally  in  spite  of  the  well-preser\'ed  consciousness  and  judgment  of 
the  patient.  Such  imperative  actions  are  as  various  in  character  as  the 
imperative  ideas  to  which  they  correspond.^ 

Accompanying  Physical  Disorders  in  Insanity. — Among  the 

^  The  foregoing  account  of  the  psychopathology  of  insanity  is  largely  a  presenta- 
tion of  the  views  of  Ziehen,  to  whose  excellent  work  the  author  mnst  refer  readers  for 
greater  detail. 
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many  somatic  symptoms  which  may  complicate  or  accompany  psyeboBes 
are  chiefly  to  be  mentioned  the  following : 

1.  Motor  disortlens. 

2.  Sensory  disorders. 

3.  Reflex  disorders. 

4.  Tn)pluc  disorders. 

5.  Secretory  and  excretor}'  disorders. 

6.  Tenipenitunj  disorders. 

7.  Vascular  disonlers. 

Motor  Disorders. — These  may  l)e  manifested  in  the  form  of  morbid 
movements  or  paralysis.  In  the  first  eat<»gory  are  assembled  such 
symptoms  as  epilepsy,  convulsions,  chorea,  choreiform  movcmentts^ 
tremor,  tics,  ataxia,  masticatory  sjMism,  and  the  like.  The  following 
table,  modified  from  Ziehen,  gives  a  general  summary  of  the  |Ninilytic 
symptoms  noted  in  insanity  : 


Form    of 
Paralyhih. 


Hypochon- 
driacal. 


Hysterical. 


Cortical. 


Pvrainidal 
tract. 


Peripheral. 


ClIABACTKB. 


Usually  limited 
to  a  <;ertain 
form  of  move- 
ment. 


Monoplegia, 
hemiplegia,  or 
paraplegia. 

Monoplegia  or 
hemiplegia. 


Hemiplegia  or 
paraplegia. 


Mnltiple  or  sin- 
gle. 


Trophic 

DlHTURBANCKS. 


Spamtk.ity 

OR 
FLAC<.'1DITY. 


No  atrophy.  !  Flaccidity. 


SKNflOBY        '  DKBP 

I>i!M>RDKRii.    '     Reflexes. 


None. 


Disuse  atro- 
phy. 


Disuse  atro- 


DiHUHe  atro- 

pi»y. 


True  atrophy 
with  degen- 
erative re- 
action. 


Fre<iuently 
contractures. 


Rigidity.con- 
tra(^u  res,  lo- 
cal spusniH. 

SpaBticity, 
contractures 
frequently. 


Flaccidity. 


Hemianes- 
thesias, etc. 


Paresthesias, 
ocfnnionally 
anesthesias. 


Occasionally 
anesthesia, 
hemianop- 
sia, etc. 


Hyperesthes- 
ias, 8t4K;king 
and  glove 
areas  of  an- 
e  8 1  h  e  s  i  as 
often. 


Normal. 


Normal     or 
hypertypical. 


Exaggerated 
usually. 


Exaggerated. 


Lost. 


Sensory  Disorders. — Anestlu^sias  and  hyiwrestlu^sias  have  already 
been  mentioned,  but  hyj>endgi»sias  and  ])are.stli(»sias  of  divers  kinds  are 
enwuntered  amonp^  the  psychoses,  ^\\v\\  as  lieadaelie,  migraine,  neural- 
gias, feeling  of  fulhiess  in  the  head,  seotoiuata,  tinnitus  aurium,  and  so 
on.  Neuralgia  is  occasionally  a  cause  of  insanity.  Migraine  is  a  fre- 
qu(»nt  precursor  of  general  paresis  ami  concomitjmt  of  epilepsy.  Ijight- 
ning  pains  are  noUnl  in  tal)ic<  types  of  dementia  paralytica.  Neurasthenic 
pains  and  i)aresthesias  in  tlie  extremities,  spine,  and  head  are  found  in 
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neiini'^thenic  fornis  uf  insanity.  Wlioiv  hysk^ria  conjpliealei?  a  psychosis^ 
tliiTe  are  ol'teu  observetl  the  st'iis^iry  disturbances  elmi'aet eristic  ol*  that 
mahidy, 

ReEex  Disorders. — Changes  in  the  reflexes  arc  important  in  hut  a 
few  tbrms  of  insanity.  In  paralytie  ilernentia  we  observe  nearly  always 
exaggerate*]  tendaii-reHexes,  hnt  in  tabie  types  they  are  lost.  Tliey  are 
lost  alscj  in  psyelioses  coniplieatetl  with  nniltiple  neuritis,  and  frequently 
in  aise^s  with  dialietes,  and  in  morplnnomania.  The  deep  retlexes  are 
exaggemtiHl  in  senile  dementia,  many  aeute  aitwtive  insanities,  Ijysleria, 
epile]>sy,  and  in  ivatients  with  aeeonipanying  multiple  selerosis.  The 
state  of  the  mijH^riieial  reflexes  possesses  little  signitieanee,  except  in  in- 
sanity asso*^iate<l  with  hysteria  and  organie  d^s^>^^lers  oi' the  bniin,  spinal 
cord,  or  peripheral  nerves. 

The  Argyll-Robertson  pui*il  is  met  witli  almost  eonstantly  in  gen- 
eral paresis.  The  pajnls  in  all  eases  of  insanity  should  be  examine*  1  as 
to  their  equality,  si^e,  and  reaction  to  light,  an<l  in  accommodation. 
Ijoss  of  reaction  to  light  may  be  ohser\e*l,  besitles,  in  general  paresisj  in 
sv}ihiHtic  insanities,  s«niile  insanity,  ami  in  some  alcoholic  casej^i ;  it 
means  orgiuiie  disease  of  the  bniiii.  In  niiv  instances  a  transitioy 
rigidity  i*f  the  pnpil  occurs  in  epilepsy  antl  niorpliinomania.  Inequality 
of  pupils  is  very  common  in  organic  and  occasional  in  functional  in- 
sanities. 

Trophic  Disorders. — General  disturbances  of  nutrition,  variations 
in  Ixwlily  weight,  are  conimoidy  n^rt*"*!,  and  possess  Cfinsiderable  signifi- 
cance. Thus,  rapid  inci'ease  in  weight  is  characteristic  of  the  progress  of 
an  acute  psychosis  to  terminal  dementia  ;  if,  however,  it  aecom panics  an 
improvement  in  mental  symptoms,  it  l>e tokens  eonvaleseen<H^  In  some 
cases  enormous  deei-ctise  in  weight,  in  association  with  pernicious  anemia, 
leads  to  a  fatiil  termination.  Certain  fomis  of  insanity,  especially 
organic,  notably  paralytic  dementia,  present  a  remarkable  tn>phic 
distnrhanee  in  the  bones,  a  fragilitas  ossium,  indneing  easy  fracture. 
Deenhitus  is  oliserved  in  Ijcdridden  iiisiine  pati*'ntSj  jiailicnlarly  paretics. 

Hematoma  auris,  othematoma,  or  tlie  *^  insane  ear/'  is  a  deformity 
of  the  ear  pnxlueed  by  a  hemorrlnige  into  the  substance  of  the  auricle, 
usually  lictweeu  the  perichondrium  and  the  cartilage.  It  isuutlouhtedly 
traumatic  in  its  origin,  but  there  is  fmidamentally  some  cliange  in  the 
vascular  walls  in  certain  easts  of  clu'*»nic  insanity,  rendering  them 
fragile  and  easily  ruptured  by  thi*  most  trivial  pr*\-5snre  or  injury. 
Such  effusions  of  bliMRl  do  i>c<iir  in  normal  individuals  (athletes  and 
boxers),  hut  always  fn>m  severe  tniuma.  The  frequency  of  hematoma 
auris  in  general  pandysis,  and  in  many  chronic*  forms  of  insanity  is 
only  explicable  on  the  hyinnlieds  of  st>me  trophic  change  in  the  vessel- 
walls. 

Secretory  Disorders. — The  secretion  of  tears  is  generally  re*luced 
or  absent  in  melancholia. 

The  saliva  may  l»e  diminished  in  quantity  in  melancholia.  More 
often  in  many  forms  of  Insjinity  it  is  increased,  the  excessive  seeretion 
amounting  sometimes  to  a  sialorrhea.  The  increase  is  due  to  constant 
mastication,  to  illusions  and   hallucinations  of  taste,  and  sometimes  to 
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irritative  stimuli  in  the  secretory  centers.  Drooling  may  give  the  ap- 
pearance of  an  increase  of  salivary  flow,  InK^ause  of  relaxation  of  the 
oral  and  buccal  muscles,  or  because  the  st»cretion  is  not  swallowed. 

Diminution  or  increase  of  hydrochloric  acid  in  tlie  gastric  juice  is 
noted  in  many  cases  of  insanity,  and  the  quantity  may  Ik*  determined 
by  the  Sjoqvist  method.  Hypoclilorliydria  exists  in  common  in  states 
of  congenital  and  acquired  intellectual  defect  and  in  general  fiaresis. 
Hyperchlorhydria  is  not  infrequently  met  with  in  cardialgic  attacks, 
allc^r  epileptic  seizures,  and  in  catatonic  conditions. 

As  reganls  the  urine,  (piantitative  and  qualitative  changes  are  very 
common  in  insanity.  These  changes  may  be  the  expression  of  abnormal 
metabolism  in  the  central  nervous  system,  of  abnormal  metabolism  in 
other  jmrts  of  the  l)ody  induced  by  disease  of  the  wntral  ner\'ou8  sys- 
tem, or  of  vasomotor  changes  in  the  kidneys  brought  about  by  the 
psychoneurosis.  Polyuria  is  observe<l  in  nmny  organic  psychoses  and 
in  hysterical  complic4itions.  Oliguria  is  characteristic  of  melancholy 
and  stuporous  conditions.  In  hystericjd  insimity  there  is  frequently  an 
alternation  between  oliguria  an<l  polyuria. 

As  regards  the  qiuilitiitive  changes  in  the  urine  of  the  insane,  we 
are  yejir  by  year  recognizing  more  and  more  the  imjM)rtance  of  investi- 
gation in  this  direction.  There  is  no  doubt  that  the  deeper  our  re- 
searclies  go  into  the  chemistry  of  metabolism  and  catal)olism,  the 
nearer  do  we  attain  to  a  better  understanding  of  the  mysterious  nutri- 
tional processes  that  liave  to  do  with  the  constniction  of  the  blood  and 
that  underlie  so  many  psychoses.  Albumin,  i>eptone,  and  propeptone 
are  found  not  infrequently  in  the  urine  of  cases  of  orgjinic  insanity,  in 
delirium  tremens,  in  epilepsy,  and  in  acute  nuuiia.  Their  presence  is 
often  transitory,  and  unaccomimnieil  by  renal  disease.  Hyalin  cylinders 
are  also  often  ol)served  in  severely  exeit^nl  conditions. 

Excessive  phosphaturia  is  noteworthy  in  many  cjises  of  great  cerc- 
bnd  excitement,  and  after  epileptiform  and  ajK)ph'ctiform  seizures.  In 
chronic  l)rain  disonlers  the  quantity  of  phosplioric  acid  is  diminished 
below  the  normal. 

The  chlorids  are  lessened  in  quantity  in  melancholia.  They  are 
increased  in  the  early  stages  of  paresis,  but  diminish  with  the  progress 
of  the  disease*  to  dementia. 

Sulpliat<»s  and  the  aromatic  ethen»al  sulphates  (the  latter  being  the 
prcnhu^t  of  dc^stnu^tive  proteid  metalK)lism)  are  increased  in  febrile  con- 
ditions, and  in  conditions  attendwl  with  much  tissue-witste. 

Urea  is  also  repr(»sentativ(»  of  (U»stru(jtive  protend  metalx)lism,  and  is 
an  index  of  the  general  nitrogenous  metabolism  of  the  body.  It  is 
increased  in  (H)nditions  jtsscKMatenl  with  tissue- waste,  diminished  in  states 
of  malnutrition.  Uric  acid  and  the  urates  have  much  the  siime  rela- 
tion. 

Oxaluria  (any  incTcase  abov(»  the  normal  amount  excreted  in  twenty- 
four  hours — viz.,  y^^  of  a  grain)  is  observcnl  in  certain  nervous  and 
mental  disorders,  but  its  pre<»is(?  signific^ance  still  riHiuires  determination. 

Mrobilinuria  and  bilirubinuria  have  occasionally  l)een  noted  in  gen- 
eral paresis. 
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Glycosuria,  with  or  without  polyuria,  has  often  been  observed  in 
various  organic  psychoses.  It  may  be  intermittent,  transitory,  or  per- 
manent. 

Acetonuria  is  encountered  in  general  paresis  and  epilepsy  at  times,  as 
also  in  psychoses  attended  with  malnutrition,  as,  for  instance,  melancholia. 

Indican  should  be  sought  for,  as  it  is  an  indication  of  albuminous 
putrefaction.     It  is  significant  of  auto-intoxication. 

There  is  a  wide  region  open  to  the  pathological  chemist  for  discov- 
eries in  the  feces,  as  well  as  the  urine,  of  relations  between  metabolism 
and  psycopathic  disorders. 

Memti-uaiioii  is  often  disordered  in  insanity.  Amenorrhea  is  the 
rule  in  acute  psychoses  of  any  form,  due  undoubtedly  to  profound 
changes  in  the  general  nervous  system  influencing  the  spinal  centers  for 
ovulation,  and  menstruation.  The  cessation  of  menstruation  with  the 
onset  of  an  acute  psychosis  is  often  mistakenly  sup[K)sed  by  the  laity  to 
show  some  etiological  relation  between  the  genital  organs  and  the  in- 
sanity'. The  return  of  the  menses  is  one  of  the  early  signs  of  con- 
valescence from  acute  mania  and  acute  melancholia.  Naturally,  it 
would  not  be  correct  to  ascribe  amenorrhea  in  all  cases  to  simply  ner- 
vous inhibition,  l)ecause  it  may  arise  in  all  kinds  of  psychoses  as  the 
result  of  actual  genital  disease  or  of  marked  anemia. 

Temperature-chanfires  in  Insanity. — The  physiological  oscillations 
of  temperature  are  greater  and  more  irregular  in  the  insane  than  in 
normal  individuals.  In  general,  however,  insanity  may  be  said  to  run 
a  non-febrile  course. 

Subnormal  temjieratures  are  frequently  observed  in  melancholia, 
stuporous  states,  general  paresis,  idiocy,  and  occasionally  in  conditions 
of  great  excitement.  In  these  last  they  are  apt  to  indicate  approaching 
collapse. 

Hypcrnornial  temperatures  are  found  in  many  psychoses,  sometimes 
from  very  slight  peripheral  irritations,  such  as  retention  of  urine, 
gastric  catarrh,  constipation,  mild  bronchitis,  decubitus,  sometimes  from 
organic  changes  in  thermogenic  centers.  Hysterical  complications  may 
be  associated  with  hysterical  fever.  Motor  agitation  in  mania,  acute 
paranoia,  melancholia,  and  so  on,  may,  if  marked,  give  rise  to  febrile 
symptoms.  The  status  epilepticus  and  convulsive  seizures  of  general 
paresis  increase  the  temperature,  as  a  rule,  to  a  noteworthy  degree. 
Many  writers  have  described  diurnal  oscillations  of  temperature,  varia- 
tions from  day  to  day,  asymmetrical'  axillary  tem[)erature,  and  general 
subnormal  and  hypernormal  conditions  of  temperature  in  paralytic 
dementia ;  and  some  years  ago,  in  association  with  Dr.  I^angdon,  I 
undertook  a  verification  of  these  statements  at  the  Hudson  River  State 
Hospital  for  the  Insane.^  These  are  the  conclusions  we  drew  from  a 
study  of  the  temperature  in  twenty-five  cases  of  general  paresis : 

1.  As  regards  the  average  bodily  temjx^rature,  we  find  it  to  corre- 
spond to  physiological  norms.  The  statements  of  our  predecessors  as 
to  hyperpyrexic  or  subnormal  averages  can  not  be  sustained. 

*  **  A  Stndy  of  the  Temperature  in  Twenty-five  Cases  of  General  Paralysis  of  the 
Insane,"  *' Journal  of  Nervous  and  Mental  Diseases,"  Nov.,  1893. 
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2.  The  (liiinial  oscillations  of  temperature  in  paretics  also  corre- 
spond to  physiological  norms.  The  statements  to  be  found  in  literature 
as  to  extraordinary  daily  variations  l)eing  frequent  in  these  cases  are 
absolutely  erroneous. 

8.  Asymmetrical  axillary  differences  are  so  small  that  they  can  not 
be  considered  as  abnormal,  and  certainly  not  of  any  diagnostic  sig- 
nificance. 

4.  When  unusual  variations  of  temjKiniture  occur  in  general  paretics, 
their  cause  must  be  sought  for  in  conditions  not  rehited  to  the  patho- 
logical phenomena  of  paralytic  dementia,  but  depending  u[)on  thermo- 
gi^nic  features  unrecognized  by  the  physician,  or  **  masked "  by  the 
mentid  state  of  the  patient.  Thus,  in  case  two  of  our  series,  an  in- 
creasing hyjxjrpyrexia  was  notetl  during  the  second  week's  observations, 
but  the  pneumonia  ciuising  it  was  <<  masked "  until  the  fifth  or  sixtli 
day,  the  patient  dying  on  the  sixth  day.  Again,  in  case  ten,  where  the 
higliest  single  daily  oscillation  was  8.4  degrees,  and  the  average  daily 
oscillation  for  the  week  2.2  degrees,  the  jMitient  suffered  from  bed-sores, 
which  undoubtedly  produced  some  septicemia.  That  variations  of  tem- 
peraturii  take  place  in  connection  with  the  jmralytic  and  convulsive 
seizures  of  these  cases  we  do  not  gainsay. 

Vsrsoular  Disorders. — The  action  of  the  heart  and  vessels  is  often 
influeneed  by  insjinity.  The  pulse  is  subject  to  acceleration  in  excited 
and  neunisthenic  states,  and  to  retanlation  in  stuporous  conditions. 
Variations  in  arterial  tension  are  particularly  noticeable  at  times ; 
arterial  spasm  in  any  psychosis,  l)ut  especially  in  melancholia,  de- 
pressed ty[)es  of  general  paresis,  and  in  ]>anmoia ;  arterial  jMiralysis  as 
a  sequ(»l  to  this.  No  doubt  strong  mentid  shocks  and  depressive  or 
exalting  affects  are  asscKjiattnl  with  anomalies  of  the  vasomotor  innerva- 
tion. Perhaps  many  ])sy(^hoses  depend  uiK)n  cerebnd  angioneuroses. 
The  apoplectiform,  epileptiform,  and  maniacal  seizures  of  general 
paresis  are  beli(;ved  to  have  their  origin  in  these.  Pn»conlial  anxiety, 
the  neuropathic  cervi(*al  globus,  and  other  j>aresthetic  and  jxiralgesic 
senssiticms  in  tiu;  domain  of  the  vagus,  are  also,  in  all  likelihood,  due 
to  angioneurotic  conditions. 


CHAPTER  IV. 

EXAMINATION  OF  THE  PATIENT;  DIAGNOSIS;  COURSE 
OF  THE  DISEASE;  PROGNOSIS. 

In  most  cases  of  insanity  the  diagnosis  of  the  presence  of  a  psy- 
chosis and  also  of  the  form  is  by  no  means  difficult;  but  there  are 
many  in  which  this  is  not  the  case.  Me<licol(»gjd  ciises  especially  re- 
quire most  careful  and  painstaking  investigsition  in  order  to  arrive  at 
exact  knowledge  of   their  mental  stiite.     It  is  well  to  follow  at  all 
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times  some  fixed  scheme  of  examination,  and  the  writer  advises  the 
following : 

1.  Hereditary  factors. 

2.  Pregnancy  and  parturition  of  mother. 

3.  Convulsions  or  other  nervous  disorders  in  infancy. 

4.  At  what  age  did  patient  walk,  speak,  and  complete  dentition  ? 

5.  Degree  and  character  of  education. 

6.  liachitis  or  febrile  disease  in  childhood. 

7.  Character  and  temperament  in  childhood. 

8.  Period  of  puberty — Was  its  development  normal  ? 

9.  Strength  of  sexual  instinct  at  this  i}eriod  ?     Masturbation  ? 

10.  Occu})atioa  during  adolescence. 

11.  Chamcter,  temperament,   religion,  physical  condition,  diseases 
during  adolescence. 

12.  Sexual  relations — excessive,  illicit ;  marriage — venereal  disease, 
puerperium. 

13.  Intemperance  in  the  use  of  alcohol  or  drugs,  overwork,  shock, 
trauma  to  the  head,  infectious  diseases,  genital  disorders. 

14.  Psycopathic  constitution,  previous  attacks. 

15.  History  of  present  attack. 

16.  Probable  etiology. 

Physical   Condition. — 1.  Height,   weight,  nutrition,  circulation, 
pulse,  temperature. 

2.  Cranial  measurements.  1  ^       i      ^  t7«x-  i 

o    c!i.-        X      !•  J  i.-  >  »^5ee  chapter  on  Etiology. 

3.  Stigmata  oi  degeneration.     J 

4.  Condition  of  heart,  lungs,  alimentary  canal,  geni to-urinary 
organs. 

5.  Reflexes,  pupillary  and  tendon. 

6.  Condition  of  cranial  nerves. 

7.  Motor  symptoms — paralysis  or  morbid  movement,  gait 

8.  Common  sensory  symptoms — paresthesia,  hyperestliesia,  an- 
esthesia. 

9.  Special  sensory  symptoms — sight,  hearing,  smell,  taste,  field  of 
vision. 

10.  Speech    disorders — stammering,    syllabic    articulation,    paretic 
speech,  motor  or  sensory  aphasia,  agraphia,  apraxia,  verbigeration. 

11.  Sleep. 

12.  Expression,  gesticulation,  attitude. 

Psychic  Condition. — 1.  Mode  of  speech — accelerated,  retarded, 
mute,  incoherent. 

2.  Conduct — Does  patient  care  for  his  person  and  dress?  Does 
he  attend  to  his  ordinary  duties  ?  Is  he  excite<l  and  active,  or  depressed 
and  quiet  ? 

3.  Illusions  or  hallucinations? 

4.  M(Kxl — Is  the  fundamental  mood  depressed,  exalted,  irritable, 
changeable,  apathetic? 

5.  Ethical  feelings — What  is  the  state  of  his  moral  conceptions  and 
judgments  ? 

6.  Attention — Does  the  patient  note  what  goes  on  about  him,  etc.  ? 
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7.  Meiiiory — Weakened  or  increased  as  regards  long  past  and  recent 
events.  Test  inatliomaticjil,  ^H>gra|)hieal,  and  historical  knowledge. 
Test  dates,  ages  and  nanuis  of  members  of  family,  the  events  of  the 
past  few  days,  (»tc. 

8.  Idea-association — Is  then*  apraxia  or  ]>arapraxia?  Does  the 
patient  orient  liiinself  as  to  place,  time,  and  objects  and  ])ersons  about 
him  ?     Is  the  flow  of  ideas  acceleratcnl,  rotardeil,  or  incoherent  ? 

9.  Judgment — How  doas  he  explain  his  own  morbid  comlition  and 
his  rcilation  to  his  surroundings  ?  What  do<»s  he  busy  himself  with  now, 
and  what  are  his  plans  and  purjwses  for  tlie  future  ? 

10.   Delusions  and  imj)erative  ideas. 

From  the  scheme  just  given,  it  will  be  seen  tliat  the  study  of  a 
case  of  insjinity,  and  the  taking  of  the  history  of  the  antecedent  fac- 
tors and  of  the  psychic  disorder  itself,  involve  nuich  more  elaborate 
attention  than  is  the  case  with  the  ordinary  physical  diseases  which  one 
mcHJts  with  in  }>ra(^tie^\  In  meilicolegjd  cases  we  liave  to  guard  against 
several  sources  of  error  in  our  diagnosis,  among  which  are  the  conceal- 
ment of  delusions  by  an  actually  insmie  patient  and  the  simulation  of 
insjuiity  by  a  sjuie  criminal.  The  forms  of  insanity  usually  simulated, 
iMicause  of  the  facility  of  so  doing,  are  a  maniiu^d  stat(»,  dementia  or 
stuporous  melancholia,  and  epilepsy  with  insanity.  Only  one  with 
excelhMit  knowhidge  of  the  sympt4)ms  of  insanity  «ui  simulate  any 
form  of  psychic  disorder  so  well  jts  to  defy  the  skill  of  the  physician 
familiar  with  mental  discjises. 

In  gcnend  practice  it  sometimes  (Hxmrs  that  ])e(*uliar  forms  of  de- 
lirium incident  to  severe  visceral  disejise  may  be  at  first  mistaken  for 
insjinity.  Thus  I  have,  on  a  number  of  <H»casions,  Immui  wdknl  ujKm  to 
assist  in  the  commitment  of  ])ati(»nts  to  asylums,  where  («n»ful  examina- 
tion showed  the  existence  of  either  a  transitory  d(»lirium  in  ass<wiation 
with  an  a|K)plectif()rm  or  other  organic  lesion  of  the  bmin,  or  a  de- 
lirium from  some  su(*,h  visceral  condition  as  Bright's  disesise.  Delirium 
of  this  kind  is  distinguished,  first,  by  the  discovery  of  the  associated 
and  cjuisative  organic;  disease,  and,  s(»con<lly,  by  the  usual  non-conformity 
of  the  delirium  to  any  sj)ecial  type  of  psychosis. 

W(»re  I  to  fi)rmulat(»  a  series  of  ruh^s  to  guide  the  examiner  in  his 
investigjition  of  the  inentid  conditiim  of  a  pati(»nt,  th(»y  would  be  some- 
what as  follows ;  yet  it  is  to  be  nMuembercul  that  these  are  not  fixed 
rules,  but  subjec^t  to  much  modification  by  the  tact,  gcHxl  judgment,  and 
common  sense  of  the  examiner : 

1.  It  is  to  be  presumed  that  previous  to  seeing  the  jwtient  the 
examiner  has  fully  informed  himself  of  all  of  the  facts  to  be  furnislu»d 
by  relatives  or  friends,  and  has,  when  j)ossible,  insjK»<?t<Hl  letters  and 
other  writings,  which  so  oft(»n  prove  fruitful  soure<»s  of  infonnation. 

2.  Go  to  tlie  pati(4it  as  a  physicMan,  and  not  under  the  pretense  of  being 
something  els(^ — a  d<»vice  so  oft(»n  suggested  by  the  family  and  friends. 

*$.  Proceed  to  the  j>hysieal  examination  of  the  i>atient,  during  which 
tactful  cpiestioning  will  determine  the  direction  to  follow  in  further 
incpiiries. 

4.  Gain  the  good  will  of  the  patient  by  kindness  and  consideration. 


couMSE  OF  iNSjmrr. 


769 


5,  Eveo  if  the  patient  is  distrustful  uikI  uncommunicative,  be  politely 
jvcrsLsteut,  iiuil  pmloiig  the  hi>t  fxumiiuitiua,  even  tu  the  exteut  of  trying 
tlie  patientj  until  the  object  is  attained  ;  for  many  |>iitienti?  will,  when 
fatitjuetl,  Jiiially  yield  to  the  frit'tidly  ioi^isteiiee  of  the  exjuniner, 

G.  If  one  examimtti(»n  is  insnflieic^'nt^  however,  have  as  many  inter- 
views as  are  rennisite  for  the  piir[>ose  in  view — a  ean-liil  seientifie  diag- 
nosis.     In  medicolegal  irivestigaiiinis  thiri  is  especially  necesfsary* 

Course  of  Insanity* — In  itil  forms  of  insanity  we  should  siH^k  to 
divkk'  the  sympt(*ms  [iresiiittHl  into  primary  and  sreondiiry  classes,  not 
ordy  l>eeaiisu  of  the  interest  nf  so  dohig,  but  heemrsc^  of  the  %ahie  of 
the  division  in  the  matter  ot"  diagnttsis.  For  instaju'*',  in  some  can's  we 
iliseovcr  halhicinations  and  ilhisidiis  to  he  the  primary  symptoms,  and, 
in  adtlition  to  these,  we  observe,  as  se(*ondarv  symptoms,  dehisions, 
diminished  attenlioUj  inhil)ition  of  thunglit,  motor  inlnhiti^ai,  and  an 
aoxtc»ns  state  ;  the  ei»nditioM  is  that  of  hiillMeinatory  stii]>or. 

Furthermore,  we  will  divide  insanities  intv*  m-nte  and  c!n*onic  forms, 
referring  usually  rather  to  tlie  ra|)i*l  or  slow  mmle  i>f  onset  than  to  the 
duratimi  of  the  disease.  But  sometimes  these  (piaUfieaticais  are  em- 
ployed in  connection  with  the  dnratiim  of  the  insanity.  Tims,  it  is 
customary  in  stanc  asylums  to  designate  mania  nr  melancholia  as  acute 
lor  one  year,  at  the  expiratimi  of  winch  tlie  tenn  chronic  is  used.  Re- 
missions in  insanity  are  perioflg  of  ini(>rovcment  or  apparent  recover)\ 
Intermission>,  or  hieid  intervals,  are  perio<ls  <if  eonijjhtt^  recoveiy  be- 
tween attaeks. 

ilental  disorders,  owing  to  the  detleate  nature  of  the  physical  struc- 
tures in  wliieh  morbid  changes  take  phice,  are  prone  to  run  a  longer 
cotirse  than  dis<"ases  of  other  llnm  nervous  tissues.  It  is  true  that  tnin- 
sitory  intimity  mul  acut*;  delirium  nuiy  comjdetc  their  eonrse  in  a  tew 
ilays,  and  that  acute  mania  or  nu4ancti<*lia  may  rc^cciver  in  a  nu)nth. 
But  three  to  six  months  is  a  better  average  for  acute  mania  and  nud- 
ancholia.  Chronic  insanities  may  last  indeliuitely,  for,  strangely 
enough,  them  seems  to  be  little  in  thest^  slow  altenitions  id"  tlie  mind  to 
iniiuenec  vitality.  The  average  life  of  ehnmie  Innaties  in  asylums  h 
8aid  to  be  s*une  thirteen  years,  ti*  whieh,  n<»  drvulit,  the  regularity  of  life 
in  institutions  contributes.  Many  eases  of  markt^l  chronic  insanity  last 
twenty,  tliirty,  even  fifty,  years,  and  over. 

In  anv  given  case  of  eurable  insanity,  we  usually  disc^over,  on  ex- 
amination, eertain  stages  of  evolution,  pmdromata,  eomplcte  develoj)- 
nicnl,  and  involution  ur  convalescence.  K^^gis  has  dcvtsiil  chnrts  which 
showdiagnunmatictdly  the  daily  range  of  atreets  in  cas<^s  of  acute  mania, 
acute  nudanehtilia,  and  eirculur  insanity.  In  acute  mania,  for  instance, 
we  note  a  brief  prod nrmid  stage  oi' depression,  Ibllowed  liy  gradually  in- 
crccising  maniacal  excitement,  then  liy  gradual  subsidence  of  the  exaltc<l 
stage  to  the  normal  line.  He  should  have  adtled  l>efore  the  norma!  ter- 
mination an  aftermath  of  a  peculiar  tetirful  irritahilit\"  noticeable  in  these 
cases.  An  analogous  rear'tive  conditioji  is  observed  near  the  termina- 
tion of  acute  melan(4iolia  in  remvery— a  eertain  miu'bid  eheerfulncss. 

Insanity  terminates  in  recovery,  in  retNivery  with  defect,  in  chnmic 
persistence  of  the  sinnc  symptoms  as  at  first  manifested,  in  secondary  or 
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terniiiial  demontia,  or  in  death.  Death  often  arises  from  exhaustion  due 
to  ideoiuotor  excitement,  and  in  or^nic  psychoses  from  associated  dis- 
ease of  the  central  nervous  system,  but,  as  a  rule,  death  in  insanity  is 
not  a  conseciuence  of  the  mental  disorder,  but  of  intercurrent  or  inci- 
dental diseas(»,  such  as  pneumonia,  tuberculosis,  etc.  There  is  great 
variation  as  reji^ards  curability  in  the  different  types  of  psychoses.  For 
instance,  ninety  per  cent,  of  cases  of  simple  melancholia  and  seventy  per 
cent,  of  acute  mania  recover,  while  general  [laresis  is  invariably  &tal. 

Prognosis. — The  prognosis  will  depend  u\yon  several  factors,  among 
which  tlie  most  imi)ortant  are  the  type  of  insanity  presentetl,  the  course, 
the  (character  of  certain  symptoms,  and  tlie  intellectual  development  of 
the  patient. 

As  regards  the  tyjxj  of  insanity  presented,  affective  insanities  (mania 
and  melancholia)  are  the  most  curable  as  regards  single  attacks,  but  as 
each  of  these  is  nearly  always  a  j)hjuse  of  manic-<leprcssive  insanity,  the 
prognosis  as  to  recurrence  of  one  phase  or  another  is  bad.  Systematized 
chronic  insanities  (paranoia)  and  cyc^lical  forms  rarely  recover.  Organic 
insanities  are  nearly  always  incurable,  if  not  fatal.  In  mania  and  mel- 
ancholia, the  acuter  the  onset  and  the  more  rapid  and  intense  the  appear- 
ance of  the  symptoms,  the  l)etter  the  prognosis.  Slow  development  and 
progress  and  partial  remissions  are  unfavorable. 

The  prognosis  of  dementia  pnecox  is  in  the  main  bad,  though  re- 
missions are  frequent,  and  recovery  occtusionally  takes  place. 

The  (»tiology  has  considc^rable  influence  on  prognosis.  A  transitory 
cause,  like  fright  or  anemia,  is  favomble.  The  older  the  patient,  the 
worse  the  prognosis.  Hereditary  taint  is  not  at  all  unfavorable  as 
reganls  recovery  from  an  attack  of  acute  insanity,  but  very  much  so  as 
regards  the  probability  of  n^lapse.  On  the  other  hand,  a  hereditary 
taint  in  insanity  of  slow  inception  is  of  serious  significance.  Alcohol 
and  morphin,  as  etiological  factors,  influence  ]>rognosis  unfavorably, 
because  of  the  psychic  degeneration  they  superinduce.  Syphilis  is  not 
unfavorable  if  the  insjuiity  is  due  to  direct  specific  disorders  of  the 
brain,  but  of  bad  imi)ort  if  due  to  the  later,  chronic,  diffuse,  specific 
altenitions  in  the  central  ncTVous  system. 

Specrial  symptoms,  su(»li  as  defect  in  the  intellectual  processes,  sys- 
tematization  of  delusions,  ]>rimary  delusions,  pandysis,  and  convulsions, 
are  significjuit  of  intnirability. 

The  lower  the  grade  of  intellectual  development  in  the  patient^  the 
greater  the  danger  of  termination  in  dementia. 
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CHAPTER  V. 
GENERAL  TREATMENT  OF  INSANITY. 

It  is  not  so  long  a  time  since  the  insane  in  Christendom  were  be- 
lieved to  be  possessed  of  devils  and  accursed.  On  the  other  hand,  in 
certain  parts  of  heathendom  (among  the  Mohammedans)  it  was  sup- 
posed that  the  souls  of  the  insane  had  been  removed  early  by  God  as  a 
special  mark  of  favor,  and  that  they  were,  therefore,  blessed.  Medieval 
treatment  was  founded  upon  the  curious  pathology  just  described.  One 
portion  of  the  world  ducked,  whipped,  tortured,  chained  in  dungeons, 
and  occasionally  burned,  the  insane.  The  heathen  treated  their  insane, 
upon  the  whole,  comparatively  well. 

After  a  time,  many  of  the  therapeutic  measures  employed  by  the 
Europeans  of  the  middle  ages  were  abandoned  as  unsatisfactory.  But 
society  still  had  to  be  protected ;  so  the  insane  were  fettered  in  the  cells 
of  jails  and  fortresses  and  solitary  towers,  until  a  realizing  sense  of  the 
inhumanity  of  such  treatment  struck  a  responsive  chord  somewhere  in 
the  breast  of  a  Tuke,  a  Connolly,  a  Pinel,  a  Rush,  a  Kirkbride,  an 
Earle,  and  doubtless  other,  but  unknown,  immortals  both  before  and 
after  them. 

Insanity  thus  gradually  came  to  be  looked  upon  as  a  disease,  and 
not  a  penal  offense,  and,  instead  of  prisons,  special  buildings  were  set 
apart  for  the  particular  custody  of  the  insane.  The  great  object  of  the 
asylums  at  first  was  to  afford  protection  to  society  from  lunatics,  to  pro- 
tect them  from  themselves,  and  to  provide  for  their  care  and  support, 
when  at  public  cost,  in  an  economical  manner.  A  hundred  years  ago, 
however,  the  asylum  was  still  a  species  of  jail,  for  its  evolution  had  not 
yet  proceeded  far.  Dungeons  and  iron  chains  and  staples  in  stone 
walls  and  stone  floors  were  still  in  use  in  many  places.  Indeed,  it  is 
scarcely  over  eighty  years  since  Norris,  a  patient  in  Bedlam  (Bethlehem 
Hospital),  in  the  great  Christian  city  of  London,  was  kept  for  twelve 
years  in  a  cell,  with  an  iron  collar  riveted  around  his  neck  and  iron 
bands  and  rings  around  his  wrists,  arms,  and  ankles,  the  neck  being 
fastened  to  the  wall  and  the  leg  to  a  rude  box  of  filthy  straw. 

Asylums  have,  at  the  present  time,  come  to  be  recognized  as  hos- 
pitals, and  they  are  approaching  nearer  to  that  ideal  every  year. 
Occasionally,  one  finds  among  them  some  rudimentary  appendage  which 
is  reminiscent  of  the  embryonal  stage  of  their  evolution ;  but  this  is, 
fortunately,  rare.  The  well-conducted  hospital  for  the  insane,  to-day, 
is  different  from  the  asylum  of  years  ago ;  the  depressing,  barren  halls 
and  wards  and  naked  floors  have  given  place  to  pleasantly  furnished 
and  carpeted,  cheerful-looking  parlors,  sitting-rooms,  and  bed-rooms ; 
muffs  and  strait-jackets  have  disappeared ;  the  unintelligent  attendant 
has,  in  many  instances,  given  place  to  the  trained  nurse ;  every  new 
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meiins  of  treatment  is  carried  out  to  the  best  of  the  ability  of  the 
asyhim  physicians ;  schools,  employment,  theatricals,  music,  and  out- 
of-door  walks  an*  providal  in  the  place  of  the  old,  deadly  monotony, 
and,  in  fact,  tiie  asylum  has  gradually  undergone  a  metamorphosis, 
until  its  ciiaractcr  iuis  completely  changed.  There  are,  to  be  sure,  not 
many  jxirfectly  ideal  institutions  as  yet  in  existence,  but  there  are  some 
which  approach  verj'  nearly  to  it,  as,  for  instance,  that  at  Alt-Scherbitz, 
nejir  Leipzig,  and  the  new  asylum  at  Rome,  both  of  which  I  visited 
and  described  in  1887.^  These  are,  of  course,  constnicted  on  tiie  cot- 
tage and  pavilion  plan,  so  arranged  as  to  impress  one  as  small  colonies 
or  villages,  with  separate  buildings  for  those  merely  there  for  custody 
because  of  dangerous  propensities,  those  brougiit  there  to  be  cared  for 
kindly  during  the  remainder  of  tiieir  useless  lives,  those  who  carry  on 
various  occupations,  and,  finally,  for  such  as  enter  particularly  to  secure 
treatment  for  the  brain-malady  which  lias  berefl  them  temporarily  of 
their  reitson.  The  colony  system  of  caring  for  the  dependent  classes^ 
which  the  writer  thinks  should  ultimately  be  adopted  for  all  kinds  of 
defectives — is  well  exemplified  by  the  Craig  Colony  for  epileptics  in  the 
Static  of  New  York. 

I  will  siiy  that  I  believe  improvement  and  reform  are  constantly 
going  on  in  asylums  throughout  the  world  ;  that  no  one  is  more  anxious 
than  are  their  superintendents  to  make  progress  in  the  care  and  manage- 
ment of  the  insane.  They  are  rapidly  reaching  the  l)est  methods  of 
dealing  with  the  insane  \}Oot.  If  any  are  tardy  in  this  advance,  it  is 
because  they  are  so  often  hampered  by  the  never-tending  overcrowding 
of  our  public  asylums,  by  the  inttTference  of  politics,  by  the  lack  of 
money,  by  the  want  of  a  sufficient  number  of  medical  assistants,  and  by 
a  multiplicity  of  official  duties. 

While  these  statements  are  undoubtedly  true, — and  great  credit  is  due 
the  asylum  physicians  of  the  present  day  for  their  strenuous  efforts  in 
behalf  of  their  charges, — I  believe  that  the  ideal  treatment  of  almost  any 
insane  person  is  to  be  sought  outside  of  an  asylum.  Afler  an  asylum 
experience  of  some  years,  and  an  experience  of  many  years,  too,  in 
private  practice,  I  feel  that  I  am  in  a  i)ositi()n  to  judge  fiaiirly  well  of 
the  relative*  merits  of  trciitment  in  and  out  of  asylums. 

Theoretically,  it  ought  to  l)e  the  right  of  every  individual  in  sickness 
to  receive  t\\v.  best  treatment  that  medical  science  affords ;  but  this  right 
can  be  enjoyed  by  very  few.  There  are  too  many  interfering  condi- 
tions. Not  every  injunnl  man  is  within  reiich  of  the  l)est  surgeon  ;  not 
every  f(»ver-stri<'k(Mi  one  (convenient  to  the  l)est  physician ;  and  few  are 
the  deaf,  the  blind,  the  lame,  thos(»  with  crippled  bodies  and  those  with 
disonlercMl  minds,  who  ever  really  receive  the  best  treatment  that  the 
worhl  can  give.  The  intelligent  doctor  and  the  scientific  skill  are  not 
the  only  requisites.  Other  conditions  are  gcxnl  nursing,  the  most  suit- 
able climate,  the  best  hygieni(c  surroundings,  the  best  moral  atmosphere. 
In  dealing  with  affi»ctions  of  the  body  solely,  there  is  often  much  to  be 
desired;  but  it  is  particularly  in  the  treatment  of  those  who  are  men- 
^  "Some  Eumpeaii  AsyluiiiM,''  "Aiiier.  .lour.  Insanity,'*  July,  1887. 
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lally  as  well  a.s  physicnlly  afflictal  thut  so  niiR'h  wliich  slmuld  ho  iloiie 
is  left  wndono.  TIk'  nbstiu?le.s  in  the  way  of  securing  tlic*  best  treatment 
are  miihiplieil  in  the  ease  of  the  iu.sine  l>v  tlie  dethronement  of  tlie 
supreme  renters  o{  psyetnV  function. 

Just  as  a  tiospital  is  a  better  place  than  a  tenement  house  for  a  &ur- 
gieiil  patient  f»r  a  rase  of  fever,  so  is  the  asylnm  stun^riur  to  the  home 
in  the  etirt^takinaj  of  the  pau{>er  and  intiigent  hniatie.  The  aent*'ly 
insane  of  tlie  potirt^r  classes  are  best  trfatfd,  at  ]>n  s(nt,  in  our  large 
public  institutions  ;  and  tliose  aniun;:  the  mmlenxtely  \vell-t<Mlo,  either  at 
home  or  in  the  small  private  asyjums.  Only  the  insi\ne  of  tlie  wealthy 
classes  can,  perhaps,  enjoy  and  carry  out  ideal  nn  th*Mls  of  treatment  \n 
their  own  homes,  in  country  houses,  or  in  forci|^u  tmveL 

It  is,  of  course,  needless  to  say  that  there  are  many  degrees  of 
insanity  ;  tliat  there  are  hundreds  of  eases  that  ai*e  never  obligtHl  to  go 
to  an  asyhim  at  all ;  that  in  society  are  many  insane  i>ersons  cjirrying  on 
legitimate  iiccupations  and  earing  for  themselves  and  families  ;  an<l  that, 
on  tlie  other  lian*!,  there  are  wises  for  which  nothing  but  couunitment 
to  an  asyhuii  would  be  suit;d>Ie  or  feasible.  Hut  we  should  not  send 
any  }>aticnt  to  an  asylum  unless  he  nee<ls  restraint  because  of  danger 
to  liimself  or  others,  or  because  proper  treatment  and  suj^ervision  are 
difficult  in  his  home,  owing  generally  to  |x*vcrty  or  other  insurmountable 
conditii)ns.  Tlie  simner  a  case  ol*  acute  insniity  i>ceurring  in  a  pauper 
or  an  indigent  is  removed  to  an  asylum,  tlic  Ivetter  are  his  c!ianees  tor 
recoverj\  This  merely  signiiies  that  tht-  earlier  treatment  is  undertaken 
by  those  who  are  familiar  with  the  numagemcut  and  care  of  the  insijue, 
the  Ix'tter  for  the  |mtient.  Early  tt'c^itnuMit  by  jdiysicians  of  experience 
in  psychiatry  is  de mantled.  At  present  this  end  is  best  attained  by 
resort  in  the  asylums  of  the  neighborhood*  But  the  writer  luis  often 
called  attention  to  the  nei^l  of  increitsing  and  extending  the  laeilities 
for  the  early  treatment  of  tlie  insane — i\  matter  which  can  l>e  aeeom- 
plislictl  in  several  ways.       The  lines  of  progress  in  such  direction  are  : 

(1)  The  opening  of  special  recejition-wanls  or  pivilions  tor  the 
insane  in  general  hospitals  ;  (2)  the  establistunent  of  |*syehopathic  hos- 
pitals in  large  cities  ;  (3)  the  creation  of  outdtmr  dej»artnients  in  eon- 
neetion  with  asylums  sitiuite<l  in  densely  popiduus  distriets. 

Before  taking  up  the  matter  of  the  treatment  of  insanity,  a  few 
words  sliouk!  be  said  as  regiirds 

Prophylaxis,— Naturally,  the  question  of  the  prrjjjer  ttire  and  e<lu- 
cation  of  ehiklren  wit!i  a  taiutiKl  line  or  lines  of  ancestry  often  crimes 
before  the  pliysieian*  Much  can  be  done  to  ward  ofl'  impentling  liiture 
evils  by  due  and  early  attenticju  to  the  mental  and  |ihysical  evolution 
of  such  children.  One  am  not  begin  too  soon  tti  regulate  the  lite  of 
these  little  ones.  The  very  milk  of  a  weak  and  anemic  mother  may 
diminish  the  feeble  resistance  of  a  degenerati^  chihl.  From  the  day  of 
birth  the  |M'ophylaxis  must  begin.  The  jMHuts  to  be  *)liservcd  in  the 
efibrt  to  acc(itn|>bsli  this  are  as  fnllows : 

1.  Cultivate  the  body  of  the  gnoving  child.  Develop  him  [physi- 
cally by  e^ireful  and  ivgular  diet,  regular  hours  of  sleep,  outdrMir  life, 
efficient  systems  of  exercise. 
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2.  liCt  his  training  he  muscular  rather  than  intellectual,  manual 
training  rather  than  lessons,  especially  in  the  early  years  of  childhood. 
No  schools  until  the  age  of  seven  or  eight  years. 

3.  The  child  with  degenerate  tendencies  should  be  forbidden  all 
nervous  stimulants,  such  as  tea,  coffee,  winces,  bwr,  tobacco. 

4.  Seek  to  develop  the  resistance  of  the  organism  to  all  external 
stimuli,  hardening  his  body  by  the  daily  morning  cold  bath,  frictions, 
exercise*,  a  hard  bed,  a  cold  sleeping-room ;  accustoming  his  mind  to 
the  courageous  endurances  of  pain  and  mental  stresses. 

r>.  Guard  well  the  epoch  of  puberty. 

6.  Let  the  o(;cupation  chosen  for  later  years  be  also  one  for  the 
muscles  rather  than  for  the  mind,  an  out<loor  rather  than  an  indoor 
calling,  a  country  rather  than  a  city  life. 

Isolation. — ^On  being  called  to  see  a  patient  suffering  from  insanity, 
the  first  |)oint  which  arises  is  whether  he  should  be  sent  to  an  asylum 
or  not.  This  is  generally  a  question  of  means.  Isolation  from  the  imme- 
diate friends  is  in  nearly  every  case  a  requisite.  If  the  {)atient  belongs 
to  the  indigent  or  to  the  middle  classes,  isolation  and  the  best  treat- 
ment for  his  malady  are  only  to  be  satisfactorily  obtained  in  an  asylum 
or  h<)s[)ital  for  the  insane.  Among  the  well-to-do,  the  needed  isolation 
may  be  succt»ssfully  secured  in  his  own  house,  in  an  ordinary  sanatorium, 
or  by  means  of  travel  with  a  suitable  nurse,  companion,  or  physician. 
The  kind  of  treatment  Injst  adapted  to  the  nature  of  the  case  must  be 
decided  by  the  physician.  The  (piiet  of  a  private  house  in  the  city  or 
country  is  l)est  for  some  cases,  while  the  tonic  and  stimulus  of  foreign 
travel  are  indicated  in  others.  It  may  be  stated  that,  when  travel  seems 
to  be  the  prescription  recjuiriHl,  the  greaUT  the  change  from  the  envi- 
ronment in  which  the  mental  disorder  developed,  the  better.  The 
cities  of  Great  Britain  and  the  Continent  do  not  differ  essentially  from 
our  own  cities,  and  patients  should  not  be  sent  to  such  places  with  the 
idea  of  securing  a  change  of  environment  Norway  in  summer,  Egypt 
in  winter,  and  M<»xico  in  either  summer  or  winter,  are  regions  which 
offer  the  gri»atest  inducements  in  the  way  of  tonics  to  the  nervous 
system  and  stimulus  to  the  mind,  and  all  three  are,  at  the  same  time, 
IKJculiarly  restful  and  ciilmative. 

If  these  methods  of  home,  country  house,  or  travel  are  for  any 
reason  impracticabh»,  then  the  smallest  private  asylum  that  can  be  found 
is  to  be  selected,  for  the  fewer  other  insiine  persons  and  the  greater  num- 
ber of  sane  persons  the  pati(»nt  comes  in  contact  with,  the  better  will  be 
his  chan(»es  for  recovery.  There  is  a  need  for  physicians  in  practice  in 
the  country  who  will  be  duly  authorizcKl  and  empowered  by  law  to 
receive  in  their  own  homes  and  ciire  for  one  such  patient.  The  chief 
drawback  in  home-treatment,  if  long  continued,  is  usually  the  bad  effect 
of  association  with  an  insiuie  person  u[>on  other  members  of  his  family, 
particularly  if  they  be  neuropathic.  With  a  sufficiency  of  nurses  and 
room,  there  is  no  ex)nti!igeney  in  the  trc»atment  of  the  insane  that  can 
not  be  guard(Hl  against.  These*  being  provided,  the  worst  features  in  a 
cas(»,  such  as  violence,  homic^idal  and  suicidal  tendencies,  attempts  at 
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self-mutilation,  etc.,  iiiay  lie  as  well  avoided  outsiile  bb  infiide  of  an 
asylimi.  TluTt*  an^  ritsts  iti  wliidi^ — though  I  am  opposefl  to  inerhanical 
restraint  in  ^rnnit  rneusuri' — I  i^lHudil  ornpUiv  long-sI^evtMl  nijL,dit-^o\vn.s, 
or  even  eaniisole??,  nit  her  than  let  tlietn  go  from  Inrnie  before  all  means 
of  eure  liud  benn  trie<l  at  least  iov  a  few  weeks*  time. 

Thv  ('(Hiclitions  ami  i>rn|K'iisitieft  that  we  have  to  eonihat  are  many. 
Tin'  ehoieeof  methtiil  nnist  I^H'  th*/  result  of  earetnl  deliberati^ui,  and  after 
judirial  survey  of  all  the  features  presented.  We  usually  need  the 
assistance  of  skilled  and  experieneed  uurses.  Thanks  to  the  asylum 
tmiuintT^sehonls,  there  are  numlM^'s  of  sneh  trained  nurses  of  both  sexes 
t€  be  btal  iu  onr  lartf^e  eities. 

Psychotherapy, — Isolation  and  psycbotherajiy  may  Ije  set  down 
as  the  ^reat  eardiiial  |)rinri[>les  in  the  treatment  of  the  insane.  I'uder  the 
heading  of  psychotherapy  are  included,  not  only  the  influence  of  sane 
companionship  with  tlie  liest  nurses  obtainaljle,  and  the  conversations 
with  them  and  the  metlieal  man  in  eliar«j;e  of  the  case,  but  all  sorts  of 
exercises  antl  occupations.  One  must  rememl>f*r  that  I  lie  cases  of  acute 
insanity  requiring  Ixd  treatment  are  in  i-eality  rare.  The  ^'a^t  majority 
of  the  cases  are  rather  subacute,  insidious,  chronic  in  their  onset  and  course. 
It  is  an  axiom  with  tlie  psychiatrist  that  nothing  is  better  iu  the  way  of 
treatment  for  the  disordereii  uiind  than  physical  emplttynient.  which  im- 
pn:)ves  nuirition.  acts  as  a  safety-valve  for  the  escape  of  suqilus  energy, 
distracts  the  attention  and  en^aj^es  the  interest  of  the  patient*  Unfor- 
tnnately  this  system  of  psychotherapj^  is  seldom  well  carried  out  anywhere 
in  public  or  private  fmdums.  In  public  hospitals  its  injideqnacy  is  due 
chiefly  to  lack  of  money  to  furnisli  tlie  necessary  tear  hers  of  industries, 
arts,  and  crafts.  In  private  retreats,  the  money  is  not  lacking,  but  the 
disposition  to  use  it  is  aljsent.  The  habit  of  keeping  only  a  l^oarding- 
house  for  the  insane  is  a  haixl  one  to  lireak.  It  is  [>rol;mbl\'  true  that  the 
doctors  in  charge  of  private  retreats  are  not  wholly  respxmsilile  for  the  fact 
that  they  do  little  for  their  patients  beyond  feetiing.  hou!<ing,  and  guani- 
ing  them.  The  defect  is  partly  due  to  long-esta1>lished  custom,  partly  to 
thera]3eutiG  pessimism,  and  partly  to  the  stand  taken  by  patients'  relatives 
who  are  not  yet  etbicateil  to  the  occuimt ion-idea.  In  tlie  ideal  sanitarium 
for  mental  cases  the  indoor  and  out  <loor  sports  and  exercises  should  be 
develoixxl  to  the  farthest  possilile  point,  under  the  supenisicai  of  a  com- 
petent director,  while  teachers  of  arts  and  crafts  should  i>reside  over  the 
handicraft  shop,  rnid  other  instructors  should  tie  employei!  for  industries 
of  various  kinds,  surli  as  agriculture,  carpentry,  floriculture,  gardening,  and 
the  like.  The  system  has  l>een  well  developal  at  the  Craig  Colony  for 
Epileptics.  Among  the  arts  and  crafts  that  should  Ije  taught  in  e%'ery 
institution  for  the  insane  are  wood-carv'ing,  leather-w^ork,  tapestry-weav- 
ing, basket-work,  ]>otter>%  bravss-work,  <lrawing.  designing,  painting,  and 
outdoor  photography.  Every  alienist  with  inuigination  knows  how  very 
far  we  are  as  yet  from  an  ideiil  standani  of  care  of  the  insane,  But  we 
have  corroborative  evidence  from  the  side  of  the  patients  themselves,  as, 
for  instance,  in  '*The  Mind  that  Found  Itself/'  by  Clifford  W,  I^rs.  who 
was  a  patient  in  several  institutions  for  the  insane,  both  public  and  private 
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(Longmans,  Green  &  Co.,  1908),  a  book  which  every  "friend  of  the  in- 
firm in  mind*'  should  carefully  read.  See  also  page  775  on  moral  treat- 
ment. 


TREATMENT  OF  ACUTE  CASES. 

In  acute  cases,  whether  of  mania  or  melancholia,  it  has  been  my 
experience  tliat  confinement  to  bed  is  a  valuable  factor  in  cure.  Hence, 
on  being  called  to  such  a  case,  I  have  the  patient  put  to  l)ed.  Due 
precautions  are  taken  as  to  the  removal  of  all  shaq)  instruments, 
weapons,  drugs,  cords,  door-keys,  and  the  like,  and  by  a  simple  device 
the  windows  so  arranged  tluit  they  may  not  be  opened  beyond  six 
inches ;  otherwise  the  furnishings  may  be  left  as  they  are  without 
attention. 

Insomnia  and  mental  and  motor  excitement  most  frequently  demand 
our  best  skill.  In  emergency,  I  am  in  the  habit  of  using  duboisin 
sulphate  hyjKKlermaticiilly  in  the  dose  of  y^^  of  a  grain,  or  scmietimes 
hyoscyamin,  or  hyoscin  hydrobromate  in  doses  of  from  -j-J^^  to  -^  of  a 
grain  hy|K)dermatically,  though  theses  latter  are  not  so  satisfactorj*  as 
duboisin.  But  for  routine  treatment  of  insomnia  and  maniacal  excite- 
ment I  much  prefer  hydrother*i[)y  to  drugs.  In  some  cases  the  pro- 
longinl  warm  bath  (70°-90°  F.)  for  from  one-half  to  two  hours  may  be 
used,  but  in  all  cases  the  hot  wet-jMwk  is  applicable.  Sometimes  when 
the  wet-pack  does  not  suffice  to  quiet  fierce  maniacal  excitement,  I  use 
duboisin  in  addition,  or  give  doses  by  the  mouth  of  paraldehyd,  trional, 
and  sulphonal,  all  of  which  are  valnabU?  hypnotics. 

In  acute  depressed  conditions,  on  the  other  hand,  opiates  usually  act 
best  in  cases  in  which  hydrothenipy  does  not  sulnlue  tlie  insomnia,  dis- 
tress of  mind,  and  disonlered  nervous  system.  Among  opiates,  codein 
si»ems  to  offer  advantiiges  over  others,  and  the  contracticm  of  a  habit 
novd  not  be  feared.  Tlie  aqueous  extract  of  opium  or  morphin  may 
be  given  hypodermatieally. 

The  refusal  of  fcMxl  is  another  element  of  danger.  Acute  insanity, 
besides  rest  in  bed,  (piiet,  and  rejK)se,  needs  overfei^ling  to  balance  the 
great  wjiste  of  tissue  going  on  in  tlie  system.  While  many  eases  of 
acut(i  mania  will  eat  and  drink  nivenously  at  times,  from  the  nature  of 
things  their  actions  are  uncertain,  and  the  nurse  should  be  instnicted 
to  feed  the  patient  almost  hourly  and  keep  account  of  what  is  given. 
Milk,  niw  eggs,  meat-juice,  and  occasional  stinuilants  must,  in  extreme 
cases,  be  our  chief  reliance*.  Having  an  intelligent  and  assiduous  nurse 
at  hand,  the  necessity  of  feeding  with  a  tuln?  will  only  rarely  occur. 
When  re(|uirc<l,  the  soft  rubber  stomach-tube  may  be  introduced  by  the 
physician  through  the  mouth  or  nose,  a  funnel  attached,  and  the  liquid 
mixture  of  the  substances  named  allowed  to  flow  in. 

There  uro,  cases  (some*  of  the  insaniti<»s  of  ])ul)<»rty  and  adolescence, 
and  other  forms)  in  wliieli  anaph rod isiaes  modify  distinctly  the  trend  of 
delusions.  There  are  cjises  in  which  int<»stinal  antiseptics  achieve  note- 
worthy  results ;  indeed,  the   instances  are   few   in  which  attention  to 
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morbid  states  of  the  alimentary  canal  is  not  rewarded  by  considerable 
benefit  to  the  mental  condition  of  the  patient.  Argument  with  patients 
upon  delusions,  more  or  less  fixed  in  character,  often  has,  despite  the 
opinions  of  numerous  alienists  to  the  contrary,  decided  value  in  altering 
their  beliefs,  and  at  times  even  eradicating  their  insane  ideas  altogether. 
It  is  true  that  occasional  argument  is  generally  of  no  avail.  Such  moral 
treatment  must  be  sedulously  and  perseveringly  employed,  daily  and  for 
weeks  or  months,  to  insure  success.  Argument  is  a  species  of  sugges- 
tion. The  tactful  and  judicious  physician  will  not  make  use  of  it  in 
cases  where  it  leads  to  irritation  and  would  seem  to  be  injurious. 

The  most  important  remedial  agents  employed  in  insanity  are  as 
follows : 

The  Rest-cure. — This  has  already  been  briefly  referred  to.  It  was 
in  1860  that  Hilton  began  his  series  of  lectures  on  rest  and  pain,  in 
which  he  pointed  out  how  much  rest  had  to  do  with  growth  and  repair 
of  the  bodily  tissues,  and  fifteen  years  later  Mitchell  wrote  of  the  value 
of  rest  in  the  treatment  of  hysteria  and  neurasthenia.  Nowadays, 
however,  we  apply  the  principle  of  rest  to  a  great  variety  of  nervous 
disorders.  Besides  its  indication  in  many  cases  of  hysteria  and  neuras- 
thenia, we  find  it  of  the  greatest  benefit  in  all  sorts  of  nervous  and 
mental  troubles,  and  especially  in  such  as  evince  a  tendency  to  waste  of 
tissue  and  to  exhaustion. 

Most  cases  of  acute  mania  need  to  be  treated  by  rest,  which  should 
be  made  as  absolute  as  possible.  Many  cases  of  acute  melancholia 
recover  more  quickly  when  confined  to  bed.  While  in  many  mental 
cases  the  rest  should  be  absolute  for  a  period  of  several  weeks  in  order 
to  insure  a  successful  termination,  it  is  astonishing  how  much  benefit 
can  be  obtained  by  a  modified  rest  treatment — that  is,  by  merely  pro- 
longing the  daily  amount  of  repose  in  bed.  The  principle  is  to  apply 
rest  methodically,  and  in  proportion  to  the  degree  of  nervous  exhaus- 
tion, strain,  or  irritation. 

When  rest  is  made  nearly  absolute,  it  is  necessary  that  tissue  meta- 
bolism should  be  encouraged  by  attention  to  the  amount  and  quality 
of  food,  and  especially  by  substitution  of  some  passive  artificial  exer- 
cise for  the  active  movements  upon  which  the  organism  has  hitherto 
depended.     This  is  accomplished  chiefly  by  massage. 

Massage. — Massage  was  a  favorite  remedy  and  luxury  in  ancient 
Roman  times,  when  it  figured  as  the  Aliptic  Art  ;^  so  that  it  is  not  at  all 
a  new  remedy,  but  its  vogue  in  recent  years  has  assumed  enormous  pro- 
portions, and  it  has  received  a  scientific  study  and  systematization  to 
which  the  ancients  were  strangers.  This  rubbing,  beating,  and  knead- 
ing of  the  trunk  and  limbs,  when  skilfully  done,  is  an  essential  adjunct 
to  the  absolute  rest  treatment.  It  is  invaluable  in  many  kinds  of  pain, 
and  it  oflen  surpasses  drugs  as  a  soother  of  irritation  and  an  inducer  of 
sleep. 

Diet. — It  is  needless  to  say  that  in  connection  with  a  form  of  rest 

»  "The  Aliptic  Art :  a  Historical  Study,"  by  the  author,  *'Phila.  Med.  News," 
Aug.  11,  1883. 
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treatment  simplicity  sliould  be  the  nile  as  regards  food.  The  selection 
should  be  nm<le  from  the  point  of  view  of  easy  digestibility,  and  fore- 
most in  this  rogjird  stand  milk  and  its  various  prei)arations.  Where 
milk  can  not  be  taken  in  its  ordinary  form,  some  more  digestible  prejia- 
ration  may  be  employed,  such  as  peptonized  milk,  koumiss,  matzoon, 
or  somal.  In  cases  undergoing  a  rest  treatment  this  is  the  main  staple 
of  food,  and  it  should  be  given  frecjuently  and  in  considerable  (|uautity. 
Overfeeding  is  indeed  another  principle  in  the  treatment  of  any  of  the 
nervous  and  mental  diseases  in  which  exhaustion  is  a  feature.  ThuSy 
absolute  rest  and  overfewling  must  be  our  chief  reliance  in  acute  mania, 
and  in  severe  types  of  melancholia.  Many  cases  require  feeding  every 
hour  or  two  hours.  Itaw  or  sofl-boiled  eggs,  rare  or  raw  beef,  specially 
pn»parwl  cereals,  and  sometimes  green  vegetables  and  fniits  may  be 
added  to  the  diet  (By  specially  prepared  cereals  1  mean  simple  boiled 
rice,  sUile  bread  in  the  form  of  toast,  or,  better,  bread  which  lias  been 
twice  bakwl — Zwi(?back).  Stimulants  arc*  only  occasionally  indicated, 
and  then  esjHicially  in  acute  maniae^d  or  other  dangerously  exhausting 
conditions. 

A  somewhat  similar  form  of  diet  is  appn)priate  for  mental  disturb- 
ances having  a  rheumatic  or  gouty  diathesis  as  a  basis.  The  same  diet 
is  essential  in  all  cases  of  insanity,  neunusthenia,  epilepsy,  and  so  on, 
which  seem  to  de|K'nd  uixm  auto-intoxication  from  fermentative  or 
putrefactive  changes  in  the  intestinal  contents,  and  such  cases  we  find 
nowadays  to  be  not  at  all  infrequent. 

Hydrotherapy. — When  in  189.*}  I  wrote  a  pap(»r  on  "  Hydrotherapy 
in  the  Treatment  of  Nervous  and  Mental  Diseasc^s  "  ("  Amer.  Jour,  of 
the  M(k1.  Sciences,"  Febniary,  1808),  there  was  reidly  no  place  in  the 
city  of  New  York  to  which  one  could  send  patients  and  have  his  own 
ideas  as  to  treatment  faithfully  carried  out ;  nor  did  I  know  of  a  single 
asylum  for  the  insane  in  this  countrj'  installe<l  with  hydrotlierapeutic 
apparatus,  such  as  I  had  seen  in  a  number  of  asylums  abroad,  even 
in  so  remote  a  country  as  Greece.  Now  I  could  niune  many  public 
and  ])rivate  asylums  which  are  equipped  with  arrangements  for  this 
purjwsis 

Water  affcKJts  the  nervous  system  in  a  variety  of  ways. 

Cold  baths  increase  and  warm  baths  diminish  the  irritability  of  the 
bmin  and  spinal  cord  in  a  refl(»x  manner  by  stimulating  tlie  sensory 
and  vasomotor  nerves  of  the  skin,  thus  influencing  the  cerebrospinal 
circulation. 

For  some  years  they  have  been  using  in  German  asylums  the  con- 
tinuous bath  for  (rases  of  excitement.  The  patients  stay  day  and  night  in 
these  baths,  sometimes  continuously  for  weeks  or  even  months.  Occa- 
sionally the  continuous  bath  is  used  only  for  five,  six,  or  eight  hours  per 
day.  The  water  is  kept  at  a  comfortable  tepid  temperature.  No  very 
serious  skin  disorders  are  produced  by  such  prolonged  immersion,  and  the 
method  is  well  adapted  to  cases  of  excitement. 

Short  cold  baths,  especially  when  combined  with  sprinkling,  shower- 
ing, or  rubbing,  are   powerfully   stimulating,  exhilarating,   and   tonic. 
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Cold  baths  stimulate  jwristalsis  and  the  visrrnil  reHexc:^  in  the  eord, 
and  inereasi^  hloitd-prrsHun?.  Pn»l(uip:t'd  warm  batlis,  strain  and  hot- 
air  baths,  ami  X\w  liut  jKU'k  are  relax iiig,  latiguin^j  and  teml  to  iiuluce 
sleep*  Warm  baths  diminish  arterihl  tension  and  rednee  the  irritability 
of  individual  nerves  and  tin*  wliole  nervons  system,  Th<'  spiual  tlnache 
is  of  the  greatest  service  in  many  nervous  disonUrs,  beetmse  nf  its  re- 
markable tonie,  revulsiv^e,  and  rlerivative  eileets.  It  is  a  [unverful 
mentid  as  well  as  physical  stimulus.  By  means  of  various  nozzles  it  is 
ejeet^nl  in  the  form  of  a  stroug  stream  up  and  <lown  the  Imek  of  the 
patient  for  a  few  seeonds  only,  at  a  distanee  of  some  ten  feet.  Patients 
with  t^ofwl  rraetion  do  not  nefnl  any  sjMM-ial  prejiaration,  but  at  the 
beginning  it  is  well  to  have  tlie  patient  take  a  warm  bath  or  stay  a  few 
minutes  in  a  hot-air  l>ox  previous  to  it8  applieation*  At  the  first 
86iinees  the  water  should  not  he  too  e^ikh  Later,  it  may  be  gradually 
lowered  to  ol^^  F.  Itsliould  bu  taken  every  day,  when  |K)S8ible.  Oe- 
casionally  this  eold  spimil  douehe  is  alternated  with  a  hot  douche  (the 
so-called  Scotch  douehe).  This  is  an  exceedingly  snecessfnl  proeedure 
in  many  eases  of  hysteria,  neurasthenia,  and  in  lethargic  and  hysterical 
forms  of  insanity,  where  there  are  sluggish  intellect,  great  depression, 
apathy,  stu|M:»r,  eatah^psy,  etc*,  and  in  any  i^ase  of  nervous  and  mental 
disease  where  anemia^  chlorosis,  or  gastric  trouble  exists. 

In  insomnia  there  is  no  other  remedy  so  generally  efficient  and  at 
the  same  time  so  inni>cnons,  I  have  seen  it  successful  in  wake- 
fulness fmm  every  kind  of  eause,  and  in  cases  seemingly  intractable 
to  otlier  n-medies.  There  an*  two  hy*lriatie  procedurt*s  ft*r  the 
productic^n  of  sleep.  One  is  the  prolonged  warm  whole  bath,  at  a 
temperature  of  70*^  to  90°  F.,  for  fn>m  one-half  to  two  hours  just  before 
retiring.  This  is  indicated  in  mild  cases  oi'  insomnia.  But  the  hot 
wet- pack  is  more  effectnal  and  more  widely  applicsible  in  all  forms  of 
sleeplessness,  whether  in  nervous  or  insiine  indivithials.  It  is  applied 
in  this  way  :  A  blanket,  nine  liy  nine  feet,  is  sju-ead  upon  the  patient's 
bed,  and  upon  this  a  sheet,  wrung  out  dry  after  dijiping  in  hot  water,  is 
laid.  Tlie  patient  lies  down  upon  tliis,  and  the  sheet  is  at  onee  evenly 
armngal  about  and  i>ressed  around  the  whole  ImkIv,  with  the  exception 
of  the  head,  after  which  the  blanket  is  also  immediately  likewise  closely 
atljusted  to  every  part  of  the  patient's  body.  Other  dry  blankets  may 
now  be  addeil  as  seems  ntK?essarv.  The  patient  renxains  in  tliis  an  hour 
or  longer  ;  all  night,  if  asleep. 

I  know  of  no  better  treatment  of  acute  maniacal  conditions,  for 
instance,  than  rest  in  bed,  o verfeeili ng,  the  hot  wet-jiack,  and  the  occa- 
sional employment  of  some  slee|^prmlueing  agent. 

Treatment  of  Aiito-intoxication, — Researches  in  the  physiologi- 
cal chemist ly  of  digestion,  as  well  as  observations  in  many  pithological 
conditions,  have  established  that  aut^j-intoxication  from  the  alisorption 
of  poisonous  substances  genenited  in  the  alimentary  canal  by  putre- 
factive and  femientative  processes,  or  in  the  various  tissues  of  the  body  by 
a  perverted  chemistry,  is  not  only  a  real  thing,  lint  a  frequent  factor  in  the 
etiology  of  a  number  of  nervous  disorders,  such  as  hesuiache,  neurasthenia, 
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hysteria,  neuralgia,  and  even  graver  maladies,  like  epilepsy,  melancholia, 
mania.  It  behooves  us,  therefore,  in  these  diseases,  to  investigate  care- 
fully for  evidence  of  any  such  cause.  Periodical  or  constant  attacks  of 
gaseous  diarrhea  are  somewhat  indicative  of  this  condition.  Frequently 
the  condition  of  the  bowels  furnishes  no  information  of  the  actual  state  of 
affairs.  Ilecent  researches  tend  to  show  that  an  excess  of  ethereal  sul- 
phates in  the  urine  (indican)  in  connection  with  other  symptoms  is  a  good 
index  of  auto-intoxication. 

When  auto-intoxication  is  suspected  as  the  causative  factor  in  any 
nervous  disorder,  it  is  essential  to  regulate  the  diet  in  tlie  manner 
already  mentioned,  and  tliere  are  at  our  disiM)8ition  a  number  of  intes- 
tinal antiseptics  which,  though  not  always  efficient,  are  yet  oflen  of 
very  great  benefit.  I  have  found,  in  my  own  practice,  that  beta- 
naphtol  is  one  of  the  best  intestinal  antiseptics.  I  give  it  in  capsules 
of  five  grains  each,  two  hours  afler  eating,  with  water.  In  several  cases 
of  epilepsy  and  of  melancholia  it  has  acted  exceedingly  well.  In  many 
cases  of  epilepsy  siilicylate  of  soda  has  also  proved  itself  of  great  value. 
Salol,  too,  is  a  good  intestinal  antiseptic.  Sometimes  I  liave  made 
excellent  use  of  jwppemiint  for  the  same  pur[K)se.  I  think  the  abun- 
dant use  of  water  a  necessary  adjuncjt  in  the  treatment,  usually  advising 
the  drinking  of  hot  water  seveml  times  daily  on  an  empty  stomach,  and 
sometimes  adding  thereto  frequent  flushing  of  the  large  intestine  w^ith 
warm  water. 

Electrotherapy. — General  faradization  with  a  current  sufficiently 
strong  to  contract  the  muscles  has  much  the  same  value  as  massage 
where  the  rest-cure  is  employwl ;  it  exercises  the  muscles  and  stimulates 
metabolism.  Over  and  above  this  it  has  a  tonic  effect.  Galvanism  is 
only  of  use  in  complicating  conditions,  such  as  neuralgias,  sciatica,  and 
the  like.  The  same  is  true  of  the  static  and  sinusoidal  currents. 
J^lectrization  of  the  head  for  the  puqwse  of  influencing  illusions,  lial- 
lucMiiations,  and  delusions  is  occasionally  of  service,  but  doubtless  its 
influence  is  almost  wholly  of  a  suggestive  nature.  However,  it  is  not 
to  be  interdicted  on  that  accxmnt,  for  suggestion  is  in  itself  a  valuable 
therapeutical  adjunct,  and  so  good  a  metluxl  of  increasing  its  usefulness 
as  is  affordinl  by  electricity  is  not  to  be  slighted.  Suggestion  is  a  sj)ecies 
of  psychic  theni{)y. 

Drugs. — The  narcotics  are  of  grcjit  imj)ortance  in  the  treatment  of 
insanity.     Among  these,  opium  and  it8  alkaloids  easily  stand  first. 

Opium,  morphin,  codein,  all  have  a  hyj)notic  effect,  but  their 
especial  value  lies  in  their  sedative  influence  u[)on  mental  hyj)eresthesia, 
anxious  states,  etc.;  in  their  contracrtion  of  the  blood-vessels,  and  in 
their  stimulation  of  the  nutrition  of  the  central  nervous  system.  The 
hy[)0(lermatic  use  is  best.  They  are  particularly  indicated  in  melan- 
cholia, acute  alcoholic  psychoses,  and  hallucinatorj'  paranoia,  verj' 
seldom  in  maniacjil  states.  They  are  contmindicated  in  most  maniacal 
conditions,  colla])se,  fatty  hciirt,  uncompensated  valvular  disease,  and 
marasmus.  The  patient  should  not  know  the  name  of  the  drug  used. 
Oj)ium  and  codein  are  preferable  always  to  morphin,  because  of  less 
danger  of  forming  a  habit.     The  <loses  must  be  gradually  increased. 
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The  constipation  at  first  present  during  the  administration  of  opiates 
dijsap|Wiirs  [a ten 

HyoBcin,  hyoscyamin,  and  duboisin  are  is(»nipric  alkaloids,  and 
have  niueh  Hie  same  qualities  and  are  alike  in  thoir  effects  uixin  the 
organism.  Next  Ut  tlie  o])iat<s  they  torm  the  ehief  drujj^s  of  the 
alienist's  nrmmneutariuni*  Thrir  ^rrat  value  lies  in  their  stnlative 
influenee  u|wn  motor  centers.  They  nre  nswl  hypcKlenusitieally  in  doses 
of  from  Yifi!  ^*'  i^iT  *^^  ^^  trrain.  Alinnst  innnrdiately  ui'ter  iujeetion  the 
muscles  lKx*f>mc  intHKU'dinated  anil  wetik,  and  in  ten  or  iitliecn  minutes 
tlie  patient  sinks  intu  a  liglit  shunlHT  wiiirh  lasts  fr4»m  six  to  ei»i:lit 
hours.  The  jK^riphenil  arteries  are  c(>iitraeti'<l>  i^iving  the  patient  a 
striking  pallor;  the  Imnithing  is  shnvcnl,  the  pulse  retarded  or  made  in- 
terniittent,  the  throat  rendered  very  dry,  and  the  jHipils  enlaq^tHl  and 
aef*<^mmiKlatioii  pamlyztnL  These  drutjs  nre  eoiitraiinh<^te<l  in  heart 
diseases  and  in  nn  case  shouhl  they  he  continued  imy  length  of  time. 
Pret4i>us  as  they  are  on  tlie  right  oeeosioii,  their  employment  should  be 
subject  always  to  the  careful  and  judicious  suj>er vision  of  the  physician. 

Anotlu'r  feature  iA'  their  f»hysit4ogical  action  to  he  borne  in  mind  is 
their  pnwer  tn  induce  dreadful  halhiei nations  in  a  well  person — a  fact 
whicli  emphasizes  the  net*d  of  care  iu  administering  them  to  an  indi- 
vidual whose  mind  is  trembling  iu  the  balance.  Ixnig-con tinned  use 
of  tliese  alkaloids  iuterfercs  with  nutrition. 

From  wliat  has  Ijcen  said  of  the  action  ot^  these  dru^,  it  will  be  seen 
that  their  etfeetiveness  is  most  manifest  in  c<nKlitions  of  nmtor  excite- 
ment, in  mania,  agitated  melancholia  (ctmibined  with  inorphin),  in 
agitated  dementia,  and  in  the  motor  excitement  of  epilepsy  or  paresiis. 
I  have  i>ften  been  al>le  to  feetl  excitcil  patients  wlio  refused  foodj  inuue- 
diately  at\er  the  injretion  of  tlie  alkaloid,  during  the  few  miuuLes  that 
elapst^  iK^fore  the  advent  of  sleep. 

The  bromids.  aside  fn>m  their  particular  value  in  epileptic  psy- 
choses, are  of\en  useful  in  other  lorms  of  mental  <liscasej  owing  to  their 
effect  in  diminislung  ccn^bml  activity  and  redex  irritability.  In  epilei>- 
tic  insanities  the  eoinbinatitm  of  the  bromids  and  opium  is  especially 
effective.  They  are  of  use  iu  any  ment;d  excitement  which  is  con- 
joined with  some  reflex  irritability  (illusions  and  organic  seusatious, 
uterine  and  genitiil  disorders).  As  an  anti-aphmdisiae  they  are  employed 
in  iusiuiity  \vitli  erotic  manifestatiims.  In  large  doses,  sixty  to  ninety 
gmius  and  over,  they  act  well  as  a  sale  and  ionm^ons  hy|uintic. 

Chloral  hydrate  is  not  so  much  used  as  formerly^  though  its  hyi>- 
notic  effect  n\sembles  very  closely  natural  sleep.  It  is  ap|jlicable  to 
acute  hallueinatory  conditions,  insanities  itsswiattHl  with  chorea,  and  in 
the  eiMlcptic  |isych*ises.  In  status  epileptieus,  per  iT'ctum  it  is  uik'  of 
the  tnost  valuable  remedial  agents.  In  some  conditions,  cimiliinatious 
of  chloral  with  mor[>hin  are  of  innch  utility,  Chlonxl  is  a  heart  [H>ison, 
and  its  use  is  contra  indicated  iu  canliac  and  vascular  dist^se.  Chloral- 
amid  is  of  little  value. 

Paraldehyd  is  a  simple  liypnfjtic  whose  utility  is  not  sufficiently 
appreciatctl.  XatumUy,  its  bad  taste  and  the  rather  disagreeable  oihjr 
left  njKjn  the  breath  have  limitxxl   its  sphere  of  useftilness  ;  hut  it  has 
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no  bad  influence  upon  the  heart  or  nutrition.  It  can  be  given  in  heart 
(lisea.se,  and  i>aticnt8  seem  to  tlirivo  and  grow  fat  upon  it.  The  dose  is 
from  on(yhalf  to  two  dmms,  but  increaKing  doses  are  necessary,  and  I 
Iiave  had  jwitients  who  have  taken  four  or  more  drams  at  a  <lose.  It  is 
especially  useful  in  conditions  of  inanition  and  in  insanities  founded 
upon  hysteria  or  neurasthenia.  The  taste  and  odor  of  the  drug  can  be 
conccalwl  in  orang(y-water  or  weak  brandy.  Amylene  hydrate  is  of  less 
value  ;  it  stands  between  chloral  and  paraldehyd. 

Veronal,  trional,  and  sulphonal,  as  simple  sleep-producing  agents, 
are  i)rccnnnent  where  nothing  but  sleep  is  the  object  to  be  attained. 
Trional  and  veronal  act  quickly,  sulphonal  slowly;  hence  a  combination  of 
two  of  them  in  equal  doses  is  particularly  fortunate  in  its  results,  inducing, 
as  it  (l(ws,  rapid  and  prolonged  slumber.  Five  to  ten  grains  each,  or  more, 
if  indicated,  may  l)e  given  at  Inxltime  with  a  ghuss  of  hot  milk.  The 
tastelessness  of  these  drugs  affords  the  possibility  of  administering  them 
without  the  knowlalge  of  the  patient,  mixed  with  salt  or  sugar,  or  spread 
with  butter  upon  bread.  Sulphonal  used  for  a  long  period  produces  mus- 
cular weakness  and  inccK)rdination.  All  of  these  agents  may,  after  a 
time,  give  rise  to  some  disorder  of  the  alimentary  canal.  They  are  said 
to  occasionally  increase  the  intensity  of  auditory  hallucinations. 

Moral  Treatment. — Psychotherapy  is  among  the  most  important 
means  of  trt^tment  of  insimity.  The  gt»neral  pnictitioner  is  e8j>ecially 
concernwl  with  it  in  the  c^rly  stages  of  montiil  disorder ;  later,  if  the 
patient  is  turned  over  to  the  care  of  the  asylum,  it  is  still  of  the  utmost 
importance,  and  the  physicians  in  institutions  know  well  the  necessity 
and  utility  of  moral  agencies  in  effecting  a  cure  or  in  at  least  amelio- 
rating the  condition  of  their  charges.  Physicians  who  have  much  to  do 
with  onlinary  functional  nervous  disorders — hysteria,  neurasthenia,  mild 
depression,  and  hypochondriasis — are  familiar  with  the  wonderful  influ- 
ence* they  are  able  to  exert  over  the  mental  attitude  of  patients  thus 
afflicted,  by  kindness,  i)atience,  firmness,  interest,  and  sympathy.  Every- 
thing they  sjiy  or  do,  if  rightly  said  or  done,  cx)nveys  a  suggestion, 
inspires  hojwfulness,  increases  the  efflcacy  of  their  prescriptions,  points 
out  the  way  to  health  and  a  new  lease  of  life.  The  insane  also  are  in 
the  sjune  way  dominated  by  the  personality  of  the  physician  and  of 
those  (chosen  t4)  cjirry  out  his  instnictions.  Some  physicians  are  fortu- 
nate enough  to  ix)ssess  peculiar  gifte  in  this  way,  and  their  influence  is 
potent  for  incahuilable  g(Kxl.  Aside  from  this  personal  influence,  the 
physician  is  called  \\\iO\\  to  direct  and  regulate  the  entire  disposition  of 
the  time  of  the  i)atient  and  to  make  for  liim  the  environment  suitable  to 
his  malady.  He  prescribes  isolation  from  friends,  the  care  of  strangers, 
the  rest-cure,  the  i>eriods  and  kinds  of  exercise,  the  mental  and  manual 
occui>!itions,  the  amusements,  all  of  which  go  to  make  up  psychotherapy. 
Some  of  the  principles  of  this  moral  treatment  we  will  now  briefly  touch 
upon. 

The  value  of  isolation  in  melancholia  and  of  the  rest-cure  for  both 
acute  mania  and  melan<*holia  has  already  been  mentioned.  There  are 
cases  of  melancholia,  however,  in  which  a  modified  rest-cure  is  better 


OENEBJL  TREATMENT  OF  INSANITY. 


783 


than  the  complete  rest-cure.  In  such  cases,  after  recumbence  in  l>etl 
fnnn  six  in  the  evening  until  nrmn  the  next  day,  much  of  the  aftcrncxvn 
may  l>e  s]U'nt  in  simple  exercise,  such  its  walking  slowly  about  nnt-of- 
dix>rs.  It  is  host  nut  to  se<'k.  Ivy  amnseiuents,  visits  of  friends,  and  (»tlier 
cheerful  devices  ti>  niise  tht'  uielanrhrfliae  from  his  deju^essinn,  f^tr  usually 
tht'se  attt'm|Jts  rather  add  to  his  misen^  by  force  ofcoutrast.  A  neutral 
atmijsphert,  so  far  as  the  emotions  are  concerned,  is  best,  though  an 
oceasitinal  word  of  *?<iufidcnt  reassn ranee  is  useful. 

In  acute  stat!:es  of  iusainty  it  is  bt^st  m^t  to  tliscuss  the  hallucinations 
and  delusiidis  of  the  jiatient,  althoiiLdi  neither  physician  nor  nurse 
should  ever  fall  in  with  or  act  u|>on  his  crn>neous  ideas.  Wlicnevcr 
jrtKul  judpncnt  suggests,  a  l)rief  but  j^jsitivc  denial  of  the  tnith  of  the 
imaginings  (d'  the  patient  should  l>e  uiade.  Later  on  such  correction 
may  with  advantage'  be  ukkIc  more  frccpiently  and  ccnistantly, 

\\  hen  tiu'  I  Kit  lent  is  not  taking  a  rest-eun\  occnipatiim  of  si>me  kind 
is  essential  to  Ids  progress  towai\l  reeover}\  Most  usetid  nve  all  forms 
of  muscular  or  manual  employmeut,  for  lalx>r  of  this  kind  keeps  the 
attentiou  more  or  It  ss  Hxeil  u|mui  what  is  lH*ing  done,  the  How  of  itleas 
is  check etl  and  limittxl  to  a  etmsitlemble  degree,  and  the  miml  is  ]>re- 
vented  tmm  ctjucent rating  itself  ujmiu  illusionSj  hallucinatious,  aiul 
delusions.  Mort^over,  muscular  exercise  is  an  outlet  for  supertluous 
energy  ;  motor  excitement  is  reduced  by  it ;  tissue  metabolism  is  aceel- 
cratitl  ;  and  when  the  work  is  over,  the  organism  giuiis  all  the  more 
reachly  aeertain  eompisurc  of  mind  and  repose  of  b(Kly.  Out-of-door 
occupation  is  bc^t^ — giirden  and  field  work  for  men,  garden  work  for 
women  ;  walking,  bicycling,  etc.,  for  either  sex.  Among  ind(K)r  em- 
ployments we  liave  ordituiry  housework,  dra^ving,  knitting,  sewing, 
embroidery,  carpentry,  woml-oirving,  etc.,  all  of  which  employ  the 
muscles  raeth<Kii(^lly.  In  cert4iiu  cases  mentiil  oeenpation  is  useful, 
though  it  shouhl  be  of  the  simplest  kind.  For  instance,  during  my 
practice  at  the  Hudson  River  State  Hospital  for  the  Insiine,  we  foimd 
much  vahie  in  the  establishment  of  a  rt^gular  country  school,  attemled 
by  patients  of  all  ages.  We  luid  *'  s|K'lling  bees,"  ci>pyiug  lessons, 
reading  aloud,  blackbuaRl  exercises,  geography,  simple  aritlunctic,  slng- 
ing,  and  so  on,  ^ 

A  ver\"  important  point  in  the  management  of  the  insane  is  never  to 
practise  deception  ujmiu  tlieui  in  any  way-  Be  absolutely  truthful  in 
every  statement  to  them.  Never  remove  a  patient  to  an  asylum  uufler 
the  impression  that  it  is  a  hotel  or  sanatorium.  It  is  better  tu  state 
exactly  what  is  gxnng  to  be  done,  and  tlien  use  force  in  the  removal,  if 
necessary. 

Hypnotism  has  l>een  frequently  practised  u|>on  the  insane,  in  the 
eCTort.  to  modiiy  hallucinations  or  dcliLsions,  rarely  with  any  definite 
success,  ocx?asionally  with  ill  results,  and  generally  witli  no  effect  what- 
ever. 

There  are  a  few  conditions  among  the  insiinc  which  require  particular 
treat  me  u  t  o  r  n  la  u  a  gem  e  n  t ,     A  m  o  ng  1 1 1  em  a  re  : 

Suicidal  Tendencies. — Suicidal  patients  are  among  those  who 
^  See  also  Psychotherapy,  page  775. 
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require  constant  watching  and  the  removal  of  every  means  of  self- 
injury.  This  is  often  difficult  in  treating  such  patients  in  their  own 
homes.  How  difficult,  it  may  be  conjectured  from  the  fact  that,  even  in 
asylums,  with  all  their  safeguards,  suicide  is  by  no  means  infrequent. 
Tlius,  145  patients  in  the  asylums  of  the  State  of  New  York  conunitted 
suicide  between  October  1,  1S88,  and  September  30,  1906. 

Suicidal  i)atients  are  to  be  watched  night  and  day,  and  kept  in  bed, 
and  oven  put  in  restraint,  if  desperate.  I  have  known  a  patient  to 
strangle  herself  with  a  cord  while  lying  in  IhhI  under  the  eye  of  a 
nurse.  Another,  bn)ke  a  snudl  picnx;  from  a  china  plate  and  tried  to  cut 
her  wrists  under  the  bedclothes.  While  suicide  is  most  common 
among  mclanc^holiacs,  patients  with  genend  paresis,  paranoia,  epileptic 
psychoses,  and  toxic  delirium  sometimes  attempt  it.  The  physician 
atten<ling  such  jmtients  should  s(»e  to  the  guarding  of  windows  and  the 
removal  of  keys,  hooks,  scissors,  weji{K)ns,  drugs,  strings,  long  pins, 
matches — in  fa(^t,  of  all  instruments  and  means  which  he  may  sus}x»ct 
to  be  utilizable  for  a  suicidal  purpose. 

Refusal  of  Food. — The  acutely  maniacal  often  can  not  be  made  to 
take  sufficient  nourishment,  because  they  do  not  stop  long  enough  in 
their  ideomotor  excitc»nient  to  [KTmit  of  eating.  The  watchful  and  |)er- 
severing  nurse  can  genendly,  by  persistent  effort,  induce  the  patient  to 
swallow  a  considerable  (piantity  of  licpiid  finxl  (preferably  in  a  metal  or 
heavy  china  cup,  because  the  i^tient  frcMpiently  knocks  the  vessel  from 
the  hand  of  the  nurse*).  Such  i)atients  win  often  be  fed,  as  already 
stated,  immediately  after  a  hypodermatic  injecti(m  of  hyoscin  or  duboi- 
sin  before  the  sup(Tvention  of  sleej). 

Other  [latients  refuse  to  eat  because  of  delusions  of  poverty  or 
poisoning,  suicidal  proclivity,  or  simply  fn)m  absolute  distaste. 

Where  ordinary  means  fail,  the  nasal  tube  should  ho  resorted  to, — 
one  of  large  wdiber  with  ndjber  funnel  attached, — and  through  this, 
once  or  twice  daily,  a  mixture  of  a  pint  of  milk,  two  or  three  raw  eggs, 
a  littU^  meat-juice,  and,  if  neede<l,  brandy,  may  be  intHxluced. 

Before  resort  to  this  mejins  nutritive  enemata  may  l)e  employed 
(three  niw  eggs,  a  half-pint  of  milk,  a  half-pint  of  water,  and  a  little 
mciit-juice). 

I  have  lK»(»n  in  the  habit  of  delaying  the  use  of  the  nasal  or  stomach- 
tube  to  the  last  moment  of  safety,  even  for  several  days,  rather  than 
subject  the  patient  to  the  excitement  of  its  employment.  It  is  only  in 
rare  instances  that  fmling  is  not  effcK^ted  in  some  other  way  before  the 
use  of  tlui  tube  be(H)mes  impemtive. 

Violence  and  Destructiveness. — Hypodermatic  medication  and  hot 
wet-packs  are  indicratcnl  in  pericnls  of  excitement  with  tendency  to  vio- 
lenc^e  and  d(»structiveness.  It  has  already  been  intimated  that  active 
physic^d  lalM)r  or  exercise  is  a  safety-valve  for  patients  with  pmclivities 
of  this  kind.  Isolation  in  an  empty  room  with  protected  windows  is 
sometimes  resorted  to  in  institutions,  and  abroad  the  padded  room  is  a 
favorite  place  for  patii^nts  whosi*  viol(»nt  jactitations  may  lead  to  serious 
injuri(!S  to  himself.  The  padded  r<K)m  (^msists  simply  of  a  room  lined 
as  to  walls  and  floor  with  cushions.     Mechanical  restraint  is  used  in  the 
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last  extremity,  when  chemical  restraint  and  other  means  have  failed. 
The  camisole  and  safety-sheet  are  employed  only  in  cases  with  desperate 
suicidal  tendencies,  proclivity  to  excessive  masturbation,  great  violence 
and  destnictiveness,  and  where  needed  to  keep  in  place  surgical  dress- 
ings, splints,  etc.  In  asylums  mechanical  restraint  has  been  nowadays 
almost  entirely  abandoned. 

Masturbation. — Masturbation  is  more  often  the  consequence  and 
concomitant  of  insanity  than  its  cause.  It  may  be  ameliorated  occa- 
sionally by  drugs  like  bromids,  camphor,  and  lupulin.  Cold  baths  and 
hard  physical  labor  are  more  successful  in  combating  this  habit  In 
excessive  masturlmtion,  constant  watching  day  and  night  or  the  use  of 
mechanical  restraint  is  necessary.  The  use  of  blistering  fluids  on  the 
genital  organs  is  only  of  temporary  service.  There  are  instances  in 
which  the  habit  is  so  fixed  and  so  uncontrollable — for  example,  among 
some  imbeciles — ^that  surgical  interference  would  be  quite  justifiable 
(castration,  clitoridectomy,  ovariotomy,  section  of  the  pudic  nerves, 
ligation  of  the  vas  deferens). 

50 
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CHAPTER  VI. 
MANIA. 

Definition. — Mania  is  a  form  of  insanity  cliaracterized  by  emotional 
exaltation,  acceleration  of  the  flow  of  ideas,  and  motor  agitation.  It  is 
probable  that  the  elated  mood  and  the  hyperexcitation  of  intellectual 
processes  are  both  primary  and  simultaneous  in  their  development. 
The  motor  excitement  results  from  the  conversion  of  the  swiftly  flowing 
ideas  into  acts. 

Etiology. — There  is  no  special  etiology  for  mania — what  has  bet»n 
said  in  the  chapter  on  General  Etiology  has  application  to  this  form.  It 
may  be  said,  however,  that  mania  is  ordinarily  a  disorder  arising  between 
the  twelfth  and  twenty-fifth  years ;  that  it  is  more  common  in  females 
than  in  males ;  that  individuals  of  sanguine  temperament  are  most 
liable  ;  and  that  it  is,  upon  the  whole,  rather  an  infrequent  type  of  in- 
siuiity.  Hereditary  taint  is  found  in  seventy-five  per  cent,  and  degen- 
erative stigmata  in  twenty  per  cent,  of  cases.  The  j>ercentage  is  larger 
for  the  |>eriodical  form. 

Mental  Sjrmptoms. — An  outbreak  of  mania  is  preceded  by  a 
period  of  depression  la^^ting  from  a  few  days  to  a  few  weeks,  sometimes 
as  long  as  two  months.  This  prodromal  stage  is  characterized  by  a 
general  feeling  of  malaise,  vague  uneasiness,  and  hypochondriacal  oom- 
plaint**,  accomi>anied  often  by  headaches,  cepluilic  ])aresthesias,  constipa- 
tion, loss  of  appetite,  slee{)lessness,  and  some  loss  of  flesh. 

When  the  true  mental  disorder  begins  to  manifest  itself,  the  sorrowful 
mood  begins  to  give  way  to  an  exalU^d  condition,  which  the  patient 
looks  upcm  as  a  state  of  renewed  health  and  well-being.  He  takes  a 
renewed  int(»rest  in  everything,  and  becomes  unusually  cheerful  and 
talkative.  The  degree  of  increasing  exaltiition  varies  much  in  different 
cases.  In  mild  cases  the  {xitient  begins  to  surprise  his  intimates  by  his 
loquacity,  facetious  remarks,  jocularity,  and  by  his  rather  immoderate 
actions  and  undertiikings.  He  enters  upon  many  new  schemes  ;  makes 
innuinemble  calls  upon  friends  and  acquaintances ;  writes  numberless 
letters  ;  purchases  unnecessary  articles  ;  and  is  inclined  to  excessive  in- 
dulgence in  tobacco,  wine,  and  venery.  There  is  considerable  mobility 
or  hibility  of  the  emotions,  so  that  the  elation  may  readily  pass  into 
conditions  of  anger  or  tears  over  trifles.  In  more  severe  types  all  of 
these  symptoms  are  aggravated.  A  veritable  chaos  of  ideas  throngs 
through  his  mind,  and  the  effects  upon  movement  of  this  crowding  series 
of  idciis  amount  to  a  constant  motor  agitation.  The  patient  laughs, 
declaims,  sings,  shouts,  makes  grimaces,  dances,  runs  about,  and  bectmies 
destructive  and  filthy,  all  inhibitory  idea-a,**sociations  ceasing  to  have 
any  infliuMice  over  th(»  rioting  torrent  of  thought.  In  still  severer 
grades  w(»  have  the  pic^tiire  of  an  acute  delirium,  lK>i8terous  incoherence, 
a  motor  agitation  attaining  to  violent  jactitation,  and  an  actual  and  con- 
sidemble  increase  of  temjxjrature. 
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l^im  patient  with  mania  is  fundamentally  optimistic  and  egotij^tie. 
Everj^hiog  aljout  him  is  ruse-€oloreiL  He  ieels  njiiv<iiati'<l  ;  n-joices  in 
his  heahhj  stron^h,  and  vitality  ;  is  deliglitttl  with  tiu'  viva*'ity  (jf  liis 
ideas  and  the  uiitrnmnveled  virility  of  his  intellectual  processes,  Hifi 
general  and  special  sensibilities  are  <>rdinarily  uuattcctcd  ;  in  only  alwrnt 
one-fifth  of  the  cases  are  illusions  an*l  hallueiiiafioiis  present,  iviul  these 
are  ahriost  always  limiti^I  to  vision.  Oreasionally  there  are  illysi*nis 
and  liallacinations  of  taste  and  toncli.  lOusions  of  the  sjx-ciul  senses 
are  more  frequent  than  halhjcinatiuns.  The  manias  of  extreme  youth 
or  age  and  alcoholic  mania  are  es|MHMally  prone  to  manifest  hallncina- 
tions.  Mania  mark(*d  Iw  the  presenct^  of  nnnier^ais  illusions  and  liaHu* 
cinations  is  often  dc^ignatcHl  ils  halhu*iniit<  ry  mania. 

The  aceclenited  How  of  ideas  in  mania  is  naturally  most  eonspietions 
in  tlie  S|K«cch  of  the  jMitient,  which  varies  from  garrulity  to  logorrhea. 
In  the  milder  degrees  of  lo<|ua(ity  we 
are  still  able  to  follow  the  sc<jnenc(*  of 
ass4X*iations,  The  sentences  are  c^ften 
bound  together  hy  the  onlinary  relation^ 
ship  and  conne<'tions  of  idea??,  bur  am<mg 
whii'h  many  latent  ideas  spring  hito  (x*n- 
ficiousness  and  expression  ;  ami,  agtiin, 
the  sounds  of  words  s|>oken  suggest 
others  of  similar  sound*  giving  rise  to 
rimes  and  assonances.  Thus,  the  sight 
of  the  physician  may  suggest  drugs,  a 
certain  aj>othccarv%  in  a  sjHn-ial  strtH't, 
in  some  familiar  town  ;  and  the  town 
may  in  turn  give  rise  to  anr*ther  series. 
On  the  other  hand,  the  physieian' s  "•  How 
do  you  do?"  may  invoke  a  string  of 
assonances  (verbigeration)  commingled 
witli  sentenc'^s  expressing  their  assi>ci- 
atetl  ideas — shoe,  two,  new,  grt*w,  hlue, 
crew,  etc.  But  in  the  luorc  striking 
grades  the  log*)rrhca  is  so  pronontirwl 

that  it  is  im])os.sible  to  find  clues  to  any  association,  whether  of  sound 
or  idea.  It  becomes  a  chaos  of  wonls,  consequent  U]x»n  a!i  actual  dis- 
6tx*iation  of  tlic  ideas  in  the  rushing  strenm  of  thuugbt^i  seanitlary 
incohereuce.  The  entire  hij^s  of  itdiiljitory  e*>ntrol  ot'  iiloas  ts  especially 
shown  in  the  jilistthite  lack  of  UKMlestyj  in  the  tenthiu-y  to  the  cin{*loy- 
ment  of  vidgar  and  obscene  words  and  cxiu'essious.  This  profanity 
and  obscenity  become  all  the  more  asttaiisliing  by  contrast,  when  it  is 
observed,  lis  it  often  is,  even  in  the  most  refined  and  cidturetl  of  women. 

The  attention  of  the  piitieut  with  mania  is  extnrordinarily  increased, 
BO  that  the  most  insignificant  trifle  in  his  environment  dtres  not  escape 
him.  Bnt  this  vcrv  increase  of  the  jxiwer  of  attention,  combined  as  it 
IB  wnth  an  mipausing  stream  iif  ideas,  entails  nn  absolute  hick  of  con- 
centration. His  attention  can  not  be  licM  a  moment.  The  patient's 
memory,  too»  seems  preternaturally  intense,  and  it  is  remarkable  how, 


Fig.  :10^— Mauit  (puerperal  in  orlgLu), 
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after  recovery,  he  inay  remember  all  the  details  of  his  delirious  activity 
with  p;reat  (listinctness.  Indeed,  the  patient,  in  the  midst  of  the  chaotio 
turmoil  of  his  mind,  often  recognizes,  as  if  he  stood  apart  from  and 
judged  himself,  the  very  madness  of  his  fancies  and  acts.  The  judg- 
meiit-Jissociations  are,  in  fact,  normal. 

Th(i  elated  mood  and  mpid  flow  of  ideas  give  rise  to  delusions  of 
exjiansive  characttT,  mostly  in  regard  to  strength,  beauty,  and  intel- 
lectual powers,  but  often  also  in  relation  to  we^ilth,  social  position,  etc. 
In  severe  cases  there  are  the  most  marked  delusions  of  grandeur,  the 
patient  affirming  himself  or  herself  to  be  a  prince,  president,  king, 
queen,  Christ,  the  bride  of  Christ,  the  mother  of  God,  etc.  A  peculiarity 
of  these  affirmations  is  their  tnuisitory  character,  their  impermancnce. 
A  patient  will,  in  the  same  breath,  C4ill  himself  a  millionaire,  broker, 
and  king,  and  in  the  next  a  minist(T  of  the  gospel  and  railroad  magnate. 
If  sharply  told  by  the  physician  to  stop  such  nonsense,  he  will  often 
say  it  was  only  a  joke,  or  he  had  sjiid  such  things  for  fun.  This  shows 
very  well  the  latent  consciousness  of  the  patient  of  the  true  state  of 
affiiirs. 

The  sexual  instinct  is  morbidly  cxaltc»il,  giving  rise  in  both  sexes  to 
immcKlesty  and  obscenity  of  sikmh^Ii  and  manner,  and  often  to  sexual 
excesses  and  masturbation. 

The  actions  of  pati(»nts  with  mania  correspond  in  character  to  the 
degree  of  accelemtion  in  the  stream  of  ideits.  When  this  is  very  great, 
turl)ul(Mic(»,  violence,  and  destructiveness  are  cH>mmon,  not  with  any 
homicidal  or  suicidal  intent,  because  they  are  incapable  of  acts  requiring 
any  particular  concentration  of  mind  or  n»flection,  but  simply  as  the 
result  of  uncontrollable  automatic  impulsions. 

Sleeplessness  is  charact(»ristic  of  this  condition.  General  sensibility 
appears  to  be  l)enumbed,  pn)bably  bec4iuse  of  the  want  of  concentration 
of  thought.  Patients  s(»em  insensible  to  changes  of  temj)erature  and  to 
severe  pain.  Such  a  state  often  nuisks  t\u)  most  serious  disorders,  like 
pneumonia  or  the  pains  of  lal)or.  I  on(»e  made  an  autoj>sy  upon 
a  woman  suffering  from  acute  mania  who  died  suddcnily.  She  had  been 
for  days  in  the  wikhjst  uproar  of  mind  and  body.  The  cause  of  death 
wjis  an  acute  peritonitis  from  rupture  of  a  perforating  duodenal  ulcer. 
The  peritonitis  had  evidently  existcnl  for  sevend  days,  yet  this  painful 
affcM'tion  had  clcjirly  had  no  effect  upon  the  course  of  the  mental  and 
motor  symptoms. 

Some  cases  of  mild  maniacal  character  exhibit  a  peculiar  tendency  to 
logic^illy  (^xplain  and  excuse  their  insane  acts,  and  this  type  is  often 
designated  as  reasoning  mania. 

As  already  stilted,  mania  begins  with  a  pnxlromal  stage  of  depression. 
After  the  exalted  stag(^  has  culminated  and  at  the  beginning  of  conva- 
lescence, a  r(»activ<»  stage*  of  de])n\ssion  is  pn^sented,  characterized  by 
irritiii)ility,  s(uisitiv(»ness,  and  lacr>'mosity.  This  stage  of  depression 
may  be  so  intense  as  to  be  an  actual  melancholia  of  simple  nature  or 
accompanied  with  stupor.  In  instanc(\s  of  this  kind  the  possibility  of 
the  patient's  having  a  ci regular  form  of  insanity,  instead  of  a  simple 
mania,  is  to  be  considered. 
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Physical  Sjrmptoms. — Except  m  the  severest  type  of  mania  (acute 
delirium)  the  bodily  temperature  runs  a  normal  course,  sometimes  even 
showing  a  subnormal  cliaracter.  In  acute  delirium  the  temperature 
may  reach  104°  or  105°  or  more.  The  pulse  is  small  and  normal, 
or  but  slightly  increased  in  frequency  in  mania.  There  are  no  paraly- 
ses, no  true  anesthesias.  The  absence  of  fatigue  is  often  surj)rising. 
The  deep  reflexes  are  exaggerated,  as  a  rule.  The  salivary  secretion 
is  frequently  increaseil.  Perspiration  is  diminished  and  sometimes 
transformed  in  character,  so  as  to  give  a  peculiar  and  often  extremely 
disagreeable  odor  (kakidrosis).  Gastric  disorders  are  nearly  always 
manifested,  and  the  tongue  is  heavily  furred,  frequently  dry.  In 
severe  cases  albuminuria,  propeptonuria,  and  hyalin  cylinders  are 
frequently  found.  The  general  bodily  weight  diminishes  during  the 
progress  of  the  disease,  but  rapidly  increases  wnth  convalescence.  There 
is  a  corresponding  condition  of  the  appetite,  an  anorexia  during  the 
early  stage  and  until  the  culmination ;  then  an  increase  of  appetite 
amounting  often  to  bulimia.  The  face  is  sometimes  slightly  suffused, 
but,  as  a  rule,  marked  by  a  yellowish  pallor.  As  the  patient  emaciates 
this  becomes  more  noteworthy,  and  at  the  same  time  the  features 
become  pinched  and  sliarp  and  the  eyeballs  sunken.  This  outline  and 
color  of  the  face,  with  a  tendency  to  drj-ness  of  the  lips  and  a  heavily 
furred  and  dr\'  tongue,  are  indications  of  the  progress  of  exhaustion. 

Varieties. — According  to  the  intensity  of  the  manifestations,  upon 
the  basis  of  the  course  of  the  disease,  from  the  nature  of  certain  con- 
comitant symptoms,  and,  fourthly,  in  relation  to  some  of  the  etiological 
factors,  mania  is  frequently  divided  into  several  varieties  bearing  some 
special  qualification.  I  have  already  alluded  to  mild  and  severe  degrees 
of  mania, — mania  mithy  mania  ^rarwf,  and  acute  delirious  manias — which 
shade  off  gradually  with  many  intermediate  stages  from  one  into  the 
other.  I  have  also  mentioned  reasoning  and  hallucinatory  manias  which 
owe  their  names  to  peculiarities  in  the  symptoms.  It  is  customary  to 
speak  also  of  acute,  mibacutCy  and  chronic  mania,  the  first  two  designa- 
tions referring  especially  to  the  rapidity  or  slowness  of  onset,  the  last 
qualification  to  the  duration  of  the  insanity  in  its  maniacal  form  for  a 
year  or  many  years.  The  word  chronic  does  not  mean  incurable,  for 
cases  of  chronic  mania  of  long  standing  not  infrequently  recover.  The 
term  traiisitory  mania  was  formerly  employed  to  describe  a  delirious 
condition  of  verv'  brief  duration,  a  few  hours  or  a  day  or  two,  but  these 
cases  do  not  really  present  the  characteristic  symptoms  of  a  true  mania. 
Periodic  mania  is  a  form  in  which  attacks  of  mania  follow  one  another 
with  perfectly  normal  but  generally  irregular  intervals  of  days,  months, 
weeks,  or  years.  The  attacks  themselves  last  from  a  few  days  to  a  few 
months.  Usually  the  prodromal  depressive  stage  is  absent,  the  culmi- 
nation rapid,  and  convalescence  seldom  marked  by  the  interesting 
depressive  affects  of  ordinary  mania.  The  periodic  attacks  are  very  apt 
to  be  distinguished  by  the  presence  of  sj)ecial  symptoms,  such  as  a 
reasoning  tendency,  tendencies  to  impulsive  acts,  arson,  stealing,  assaults, 
sexual  and  alcoholic  excesses,  and  to  severe  headaches.  The  longer 
periodic  mania  endures,  the  less  distinct  become  the  normal  features  of 
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the  intervals.  Recurrent  mania  and  iivtermUtent  mania  are  only  otber 
names  for  {Miriodic  mania.  Various  etiological  factors  give  rise  to  such 
designations  ius  epileptic,  alcoholic,  morphin,  puerperal,  senile  maniay 
etc.,  in  some  of  which  the  mania  takes  a  s{)ecial  color  from  its  cause. 
Thus,  the  toxic  manias  are  generally  acute  hallucinatory  conditions. 

Pathology. — The  most  careful  investigations  of  the  central  nervous 
system  have  thus  iiir  diseovercHl  no  patliologico-anatomical  basis  for 
mama.  The  theory  still  prevails  tliiit  there  is  a  condition  of  congestion 
of  the  higher  brain-centers  underlying  the  manifestations  of  mania,  but 
this  th(H)ry  lacks  the  support  of  observed  facts.  We  are,  therefore, 
constrained  to  look  ujwn  the  disorder  as  functional  in  its  nature,  as  due 
to  a  morbid  change  in  the  nutrition  of  the  cells,  in  the  way  of  deficient 
or  perverted  metiibolism. 

Course  of  the  Disease. — Mania  terminates  in  recovery,  death, 
secondary  dementia,  secondary  paranoia,  or  chronic  mania. 

Recovery  takes  place  in  some 
seventy  per  cent,  of  cases.  Some- 
times it  is  exceedingly  rapid,  but 
usually  the  progress  is  grachial  and 
rhythmical  to  the  normal  state.  This 
rhythm  is  a  sort  of  oscillation  be- 
tween g(XKl  and  bad  days,  but  with 
constant  improvement.  Occasion- 
ally the  patient  improves  steadily 
and  uninterruptedly  until  recovered. 
Recovery  is  sometimes  not  perfect, 
so  that  we  s])eak  of  it  as  recovery 
with  def(K^t. 

DeaUi  takes  place  in  but  five  per 
cent  of  cases.  The  caiLse  of  death 
is  sometimes  exhaustion,  as  in  acute 
delirium  ;  more  ofkm  an  intercurrent 
affection,  such  as  pneumonia,  neph- 
ritis, and  the  like.  Heart  disease 
and  alcoholism  add  greatly  to  the 
danger  of  lethal  termination. 

DemeiUia  is  the  result  of  the 
disorder  in  alwut  one-tenth  of  the 
cases.  The  degree  of  dementia 
vari(»s  from  a  slight  diminution  in  some  of  the  higlier  qualities  and 
IK)W(Ts  of  the  mind  to  pronounccKl  mentid  enfeeblement  with  vestiges 
of  the  antcHiedent  mania  and  complete  confusion  and  incoherence.  The 
vestiges  of  the  anteeediiut  mania  are  commoidy  in  the  form  of  motor 
agitation,  and  (K!ca5^ionally  hallucinations  and  rudimentary  delusions  of 
exalted  characrter. 

A  paranoia  secondary  to  mania  is  met  with  in  rare  instances,  perhaps 
once  among  a  hundrtKl  cases.  In  such  termination  we  observe  a  tendency 
to  the  systematization  of  some  of  the  original  maniacal  delusions. 

Chronic  mania  is  quite  as  rare  a  condition  as  secondary  paranoia.    By 
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this  term  is  meant  a  continuance  of  the  typical  maniacal  symptoms  for 
a  long  period  of  time — a  year  or  many  years. 

It  must  be  remembered,  too,  tliat  an  attack  of  acute  or  subacute 
mania  may  be  merely  the  beginning  of  a  periodic  mania  or  of  a  circular 
insanity. 

Diagnosis. — One  must  be  careful  not  to  confound  delirium  from 
fever  with  an  attack  of  acute  mania.  Except  in  acute  delirious  mania,  the 
absence  of  fever  in  the  mental  disorder  should  be  distinctive.  The  three 
cardinal  symptoms  of  mania  should  be  kept  constantly  in  mind — viz., 
the  exalteil  mood,  the  accelerated  flow  of  ideas,  and  the  motor  excitement. 
We  must  determine  whether  these  are  primary  or  secondarj^  to  halluci- 
nations and  dehisions,  and  whether  the  syndrome  is  complicated  by 
other  conditions,  such  as  general  paralysis  and  alcoholism.  A  very 
mild  degree  of  mania  may  pass  unrecognized,  unless  it  is  possible  to 
diagnose  it  from  a  pronounced  change  in  the  character  of  the  individual 
and  from  the  accompanying  insomnia.  The  physical  symptoms  and 
the  defect  of  intellect  should  suffice  to  distinguish  the  exalted  stage  of 
general  paresis  from  an  acute  mania.  The  delusions,  too,  of  paresis 
have  a  peculiar  monstrosity  of  character  that  differentiates  them  from 
the  exalted  ideas  of  the  maniac.  Sometimes,  however,  there  will  be 
difficulty  in  making  a  speedy  diagnosis  between  these  two  analogous 
exalted  conditions. 

In  acute  hallucinatory  paranoia  we  may  encounter  the  three  emo- 
tional symptoms  of  acute  mania,  but  on  examination  these  will  be 
found  not  to  be  primary  in  their  origin,  but  secondare'  to  the  hallucina- 
tions. In  the  epileptic  type  of  acute  hallucinatory'  paranoia  defects  of 
memory  are  distinctive. 

Subacute  types  of  mania  may  resemble  congenital  states  of  mental 
weakness,  in  so  far  as  excesses,  moral  delinquencies,  etc.,  are  concerned. 
Here,  too,  intellectual  defect  and  the  early  history  will  ser\'e  to  differ- 
entiate the  condition  of  congenital  feeble-mindedness. 

We  can  never  determine  from  a  single  attack  whether  we  have  before 
us  a  form  of  periodic  mania  or  circular  insanity.  It  is  only  the  suc- 
cession of  outbreaks  and  the  cyclical  character  that  can  serve  us  here. 

Progfnosis. — Some  of  the  prognostic  data  are  apparent  from  what 
has  gone  before.  In  the  main  the  outlook  is  favorable,  since  so  large 
a  percentage  of  the  cases  recover.  After  six  months  have  passed  the 
prognosis  becomes  only  half  as  good,  and  after  two  or  three  years  is 
quite  unfavorable.  There  are  exceptional  instances  of  recovery  after 
many  years.  The  younger  the  patient,  the  better  the  chance  for  cure.  A 
second  or  third  attack  may  be  recovered  from  completely,  if  they  be 
merely  recedival  attacks ;  but  if  they  indicate  a  periodic  insanity,  the 
outlook  is  unpromising. 

Treatment. — What  has  already  been  said  in  the  chapter  on  General 
Treatment  is  applicable  here.  The  requisite  isolation  and  supervision 
of  a  patient  with  acute  mania  can  seldom  be  satisfactorily  accomplished 
outside  of  an  asylum,  imless  his  means  are  sufficient  to  secure  the  needed 
nurses  and  suitable  surroundings. 

Rest  in  bed  aids  in  the  prevention  of  exhaustion,  and  renders  super- 
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vision,  care,  and  feeding  more  easy.  To  induce  sleep  and  allay  motor 
exciteiu(»nt,  hydrotherapy  and  the  hypodermatic  use  of  liyoscin,  hyoscy- 
amin,  or  (hihoisin  are  extremely  valuable.  In  mild  cases,  equal  parts 
of  trional  and  sulphonal  are  preferable  to  the  drugs  just  mentioned. 
Paraldehyd  is  also  an  excellent  hypnotic  for  mild  cases. 

Overfeeding  is  also  an  extremely  imi)ortimt  indication.  Liquid  and 
easily  digested  foinls  are  to  be  recommendc»d.  The  bowels  sliould 
always  be  n»gulated.  Brandy  is  added  to  the  liquid  food  when  ex- 
haustion is  imminent,  but  otherwise  stimulants  are  contraindicated. 
Should  there  l)e  danger  of  collapse,  the  repeated  hyi)odermatic  injections 
of  ordinary  salt  and  water  (ten  to  fourteen  ounces)  over  the  al)donien 
or  in  tlui  thigh  are  valuable.  In  the  depressed  period  of  convalescence 
small  doses  of  opium  are  often  useful. 


CHAPTER  VII. 
MELANCHOLIA. 

Definition. — Melancholia  is  a  mental  disorder  characterized  by  a 
primary  depresscKl  mood  associateil  with  retardcnl  flow  of  thought,  and 
either  motor  inhil)ition  or,  in  some  instances,  with  an  agitation  expres- 
sive of  anxiety  and  apprehension. 

Etiology. — Heredity  is  eneountennl  in  fully  one-half  of  the  cases. 
Inheritance  of  the  same  form  of  psychosis  is  strikingly  frequent  as 
r(»gards  mc^laneholia.  Females  i\n\  more  often  affected  than  males, 
almost  in  the  proj>ortion  of  two  to  one.  Ilc^nnlity,  physical  ill-health, 
and  mentjil  str(»ss  together  form  a  triad  of  factors  which  are  responsible 
for  most  wises  of  melaneholia.  This  psychosis  is  observed  at  any  age. 
At  pal)(»rty  it  is  commonly  ass(wiated  with  excessive  masturlmtion. 
Jjove-aifnirs,  with  the  novel  stresses  incident  to  such  emotions,  may  be 
an  ex(*itiiig  (;aiise  in  adolescence.  Pregnancy,  especially  in  primipane, 
is  a  not  infreijuent  e4Uis(»,  owing  to  the  emotional  strains  which  are  fre- 
quently clustered  about  this  physiologie^d  commotion.  The  melancholia 
of  pr(»gnan<»y  generally  begins  alxHit  the  thinl  or  fourth  month.  Pn>- 
long(Kl  lactation  may  cause  melancholia  by  inducing  a  general  debility 
and  anemia.  Tlu»  parturitional  pericwl  of  the  puer|>eral  state  does  not 
pnKhu^e  melancholia  so  often  as  gravidity  and  lactation.  The  |)sychoses 
of  parturition  are  more  cxmimonly  of  the  nature  of  acute  hallucinatory 
paranoia.  Th(»  melancholia  of  the  climacteric  is  due  to  the  physiological 
commotion  incident  to  this  |x»ri(Ml  of  involution  and  to  associated  ill- 
health  and  mental  strains.  In  old  age  melancholia  is  oflx?n  associated 
with  senile  involution  and  nutritional  chang(»s  in  the  central  nervous 
system  from  cerebral  endarteritis.  Homesickness  is  a  frequent  cause  of 
melancholia.     Auto-intoxicaticm  undoubtedly  plays  a  considerable  r^le 
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in  the  development  of  melaucholia.  Ot'Ciiisicmally  sc»\^ere  forms  of  agi- 
tiitrcl  nH'laiK'lHilia  are  associated  witli  ehrfniie  aleoliolism.  It  is  said 
tlmt  nnrtherii  races  and  pet>|»Ie  itilmbithig  luuimtaiiiuiii?  regions  ai'^ 
especially  subject  to  rnelaiiclM>lia, 

Mental  Symptoms. — Tlie  atfci^tive  state  in  tliis  psvcliosis  varies 
from  siniplu  dejection,  in  which  every  tlioujjrbt  and  evcrvthin|r  in  the 
environment  of  the  patient  lias  a  surroufnl  eolur,  tt»  a  state  of  protunnil 
depression,  in  wliich  the  pjitient  is  eitlicr  paralyzed  by  the  drcadfid 
nature  of  his  concepts  or  thrown  into  a  state  of  agitated  sutiering  asso- 
ciated witli  inarktHl  priH^urdial  disti"ess.  There  arc  many  de)2;rei^^  lying 
between  these  extremes.  Tliis  morbid  depression  is  in  many  ways 
paralh'h-d  by  and  anahjgfais  to  the  eoniHtions  of  normal  grief  in  whirli 
we  observe  a  varieil  l)eliavior  of  dificrent  individnals  nnrler  the  influence 
of  distressing  emotions  j  some  become  strangely  i\\nvt  and  still ;  others, 
again,  make  ncMsy  ami  agitated  <!emonstratiijns  of  tlieir  grief  Normal 
grief,  too,  is  olten  acei^nipanied  by  sensalions 
of  choking  and  of  sinking  at  the  lieart,  which 
are  similar  l>nt  etin^panitively  mild  manifcs- 
tatiims  of  the  preeonlial  anxiety  and  dreail 
of  tht'  p>yehrtsis.  We  observe  oiVeu  in 
nielaneh(>lia  a  rhythmic  oscillation  of  tlie 
Btate  of  depression  during  the  tlay,  and  frt^ 
quently  from  one  day  to  anotlicr.  Thus, 
the  depression  is  at  its  heiglit  in  the  morn- 
ing (when  suicidal  ti-ndencies  not  ini'rt^ 
quently  present  themselves),  being  ioi lowed 
by  a  reces^sion  with  another  exacerbation 
towani  night.  Aery  often  patients  sh'ej* 
better  on  alternate  nights,  and  manifot 
intenser  emotional  depression  on  alternate 
days.  In  some  cases,  presenting  what  is 
known  as  the  a|>athetic  form  of  melanehoJia, 
the  patient'^  complain  tliat  they  have  no 
feeling  at  all  ;  that  they  am  atlW't*'d  neither 

by  tilings  ehcert\d  nor  grievous,  pleasant  nor  paitiful  ;  that  they  have 
no  longer  any  love  for  family  or  home,  or  interest  in  anything;  that 
they  can  never  be  gad  or  glad  again.  Sensory  disturbances  are  often 
aljsent.  In  the  apathetic  variety  then*  fuay  l>e  analgesia,  ilarked 
illusions  and  hallui'lnations  are  ol>served  in  only  about  a  tenth  of  all 
cases  of  njelaneholia.  Where  they  are  present  in  gri'at  immber,  the 
psychosis  is  designatwl  as  acute  halhicinatory  mehincholia*  The  pares- 
tiiesias  in  the  region  of  {listribution  of  the  vagus  are  neitlier  illusions 
nor  hallucinations,  Init  they  may  give  rise  to  delusions  ;  they  deiK'nd 
pmhahly  upon  vasomt»tor  distnrl>ances.  The  nielaneholiae  iicrceivcs 
and  identifies  onlinary  and  special  sensations  slowly  and  with  diffi- 
culty. The  peripheral  stimuli  4>f  his  enviromnent  go  unnoticed. 
When  halhicinaticms  are  pres('nt,  they  usually  atfeet  most  of  the  senses, 
and  ai^'  terrifying  and  chvadihl  in  character.  The  patient  sees  the 
flames  of  liell^  [liiantoms,  and  ghosts  of  ilead  persons  ;  hears  voices  wdiich 


Fig.  ;iO''i  — Acute  riit?!aoi:li<oliii 
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reproach  and  threaten  him,  or  the  sounds  of  machinery  and  other 
tortures  which  are  lH»ing  prepared  to  cut  him  up  or  mutilate  him ;  smells 
and  tastes  horrible  things,  and  so  on. 

Next  to  the  affect  of  depression,  the  most  noteworthy  symptom  of 
melancholia  is  the  slowing  of  the  thought  processes.  This  is  the  an- 
tithesis of  th(?  acc^»lerated  flow  of  thought  noted  in  maniacal  conditions. 

The  i)rocesses  of  memory  arc  retarde<l,  and  the  attention  of  the 
patient  difficult  to  gain.  A  minute  or  several  minutes  are  required  for 
the  answer  to  the  simplest  question.  Sometimes  no  answer  is  given  at 
all,  or  at  most  the  lips  stir  inaudibly. 

The  contents  of  the  concepts  may,  in  milder  degrees,  show  no  de- 
lusions. More  oftciu  the  patient  attempts  to  explain  his  feeling  of 
abject  misery  and  distress  either  by  the  j)resence  of  some  fancied  physi- 
cal ailment  (hypochondriacal  melancholia,  with  delusions  of  having 
syphilis,  consumption,  cancer,  imjwtence,  incurable  disorders  of  the 
stomach,  lK>wolrt,  etc.),  or  as  the  result  of  some  sin  of  his  post  life.  To 
the  delusion  of  having  sinned  an  especial  color  is  given  by  the  character 
of  the  patient's  early  education.  Thus,  a  strong  religious  bias  gives  rise 
to  delusions  of  having  committed  the  uniwirdonable  sin,  of  being  doomed 
to  hell,  to  everlasting  punishment,  to  be  burietl  alive,  etc.  Often  such 
delusions  are  connected  with  some  trivial  error  of  his  past  life.  For 
instance,  a  patient  of  mine  recently  told  me,  "  I  once  chloroformed  a 
dog  to  death  and  buried  him.  I  think  now  I  made  a  mistake  in  not 
making  jwsitively  sure  that  the  dog  was  dead,  and  as  a  result  I  am 
doome(l  to  be  buried  alive  also,  and  to  be  tortured  with  dreadful 
thoughts  through  eternity,  each  day  the  torture  growing  more  dreadful, 
up  to  the  decillionth  power  of  intensity.^' 

Patients  often  say  they  are  not  sick,  they  are  only  wicked.  They 
have  committed  sins  not  only  against  God,  but  against  society.  Not 
only  must  they  undergo  the  ])unishment  ordained  by  Heaven,  but  they 
must  answer  to  man  for  infringements  of  human  law.  They  are  to  be 
put  in  prison,  to  be  killcKl,  to  be  hung.  Thus  they  come  to  delusions 
which  are  somewhat  similar  to  persecutory  ideas  in  that  they  believe  the 
officers  of  the  law  are  after  them,  etcr.  These  differ,  however,  from  the 
true  persecutory  (hilusions  in  which  ])atients  have  no  self-depreciatoiy 
ideas,  but  believe  thems(»lves  to  be  the  innocent  victuns  of  inimical  con- 
spiracii^.  Delusions  of  j)overty  are  very  conmion,  and  especially  so  in 
senile?  melancholia. 

The  (jonduct  of  the  melanc^holiac  dei>ends  upon  the  contents  of  his 
consciousness.  In  his  expression  we  note  the  lines  of  extreme  depres- 
sion, or  of  f(»ar  and  terror.  The  patient  with  the  delusion  of  sin  or 
poverty,  for  example,  presents  motor  inhibition.  He  sits  in  one  place 
with  head  b()we<l  down,  unmindful  of  what  goes  on  about  him,  indiffer- 
ent or  apathetic  to  all  (luestions  ])ut  to  him,  resisting  every  attempt  to 
give  him  f(MMl  or  me<li(Mne,  or  to  dress  and  undress  him,  or  to  give  him 
exercise.  He  is  lost  in  the  contemplation  of  his  misery.  Another 
pjitient,  with  these  or  similar  depresscnl  ideas  more  accentuated,  or  with 
marked  hallucinations,  will  wring  his  hands,  tear  his  hair,  walk  or  run 
up  and   down,  bewailing   his  misfortunes,  or   seeking  to   escape   the 


ilretulful  fate  in  ^torc  fur  hiin.  In  the  first  ease  the  mati*r  iiitiihition 
may  be  .so  CiHiii>lete  as  to  make  the  [jatieiit  jierfeetly  immubile,  su  that 
not  a  single  volmitury  iiiovenieot  is  made  ;  even  niietiirititin  and  ilefce:*- 
tion  ai*e  inv<iliintarv.  Sueh  irmnoljihty  is  iri-nerally  iff  ilaeeid  chanieterj 
bnt  snmetime,s  it  asf>umes  tlie  pha^c  of  iii::i(lity,  a  waxy  llexihility,  <»r  a 


Fig.  IKKi.— ratntonk'  xyniplaiUH  in  1^a^l©^l^  |»  vi  L-^^  -    ru"  'nth  lull  i    ^ 

Itrliuury  ilcumniiii,  etc.)  titlK'ii.^juij^.Li  luiiiit:'!  bj  i^i.  A^v^ 


Jlb^^iUlt^, 


[lixJic  resistiiii;;  rigidity  (t^itatonie  rigidity),     Cutaloiiie  symptcmia 

Ikh^h  mited  in  other  fiirnis  uf  psyelujsc;*^  hut  the  diHjnh'r  de^-^erihed 

by  Kaldbaurn  niidcT  the  name  eataluiiia  is  really  a  iurm  of  nielanehoUa, 

Stiieidal   ten<h^nei*'S  are  ohsc  rvt^l  in  every  type  of  melaneholia,  but  e,^^ 

pecially  in  tho^ie  with  preeordial  distress  and  a^itah(*n.      In  the  milder 
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degrees,  an  attempt  at  suicide  is  often  the  first  intimation  to  friends  of 
tlie  actual  existence  of  insanity,  since  in  these  cases,  outside  of  the  Bor^ 
rowfui  mood  of  the  patient,  the  intellectual  processes  may  go  on  as 
before.  Cases  of  melancholia  attonita  (with  marked  motor  inhibition) 
also  oft(»n  make  attempts  at  suicide,  unexpected  explosive  attempts,  the 
result  of  the  sudden  letting  up  of  mental  and  bodily  tension.  This  has 
been  called  the  raptus  melancholicus.  Homicidal  attempts  and  violent 
assjmlts  are  occasional  in  melancholia.  A  melancholy  mother  kills  her 
children  to  put  them  out  of  an  unhappy  world.  Or  a  sudden  dangerous 
assault  is  made  as  an  explosion  of  motor  tension.  Hypochondriacal 
melancholiacs  may  mutilate  themselves.  Patients  with  melancholia 
have  also  been  known  to  enter  upcm  alcoholic  excesses  to  drown  their 
misery  ;  this  is  especially  observwl  in  ])eri(Klical  melancholia.  The  re- 
fusal of  fooil  is  almost  the  rule  of  conduct  in  all  forms  of  melancholia. 
Sometimes  this  refusal  rests  upon  a  delusiimal  foundation  :  the  patient 

thinks  he  can  not  digest  his  food,  that  it 
never  passes  through  him,  that  he  is  too 
poor  to  j)ay  for  it,  that  he  is  too  wicked  to 
eat,  that  he  must   do  jxinance,  and   so  on. 

P\^^  "5^  ^^  ^^  refuses  food  with  deliberate  suicidal 

^^  ;  ;:i.       I      intent.     Generally,  profound  anorexia,  con- 

stipation, and  gastro-intestinal  disorders  are 
at  the  basis  of  this  refusal  to  eat. 

PJliysical  Symptoms. — ^The  pulse  is 
usually  subnormal  in  frequency,  though 
sometimes,  esjKJcially  in  agitated  forms,  ac- 
celerated. The  peripheral  arteries  are  con- 
tracted and  the  extremities  cold.  The  res- 
piration is  retarded  and  superficial,  a»  a 
rule,  though  it  may  Ihj  increased  in  the 
agitated  tyjws.  Sleep  is  much  disordered, 
and  even  altogether  absent,  in  severe  cases. 
The  {mtient  emaciates  l)oth  through  refusal 
of  f(K)d  and  because  of  disordered  digestion. 
The  gastric  juice  and  saliva  are  often  diminished  in  quantity.  The 
tongue  is  foul  and  furred,  and  obstinate  constipation  is  present.  As  a 
result  of  constipation,  elevations  of  tem|>enitur(^  may  be  ol)served,  but 
otherwise  the  temperature  is  undisturbed.  The  surface  temperature  in 
the  extremities  is  often  much  reduced.  Amenorrhea  is  frequently  in- 
duced by  melancholia  as  well  as  by  mania. 

Varieties. — As  in  the  wise  of  mania,  we  distinguish  (wiUej  suhaciUe, 
and  chronic  forms  of  mehincholia ;  acute  and  subacute  according  to  the 
degree  and  rapidity  of  inception,  chronic  from  the  duration. 

Mehncholia  patinivd  is  a  t<Tm  used  to  describe  the  cases  with  great 
motor  inhibition  of  the  fla(HMd  onler. 

MelanchoUa  attonita  designates  the  tyixj  with  motor  tension  and 
rigidity. 

Melam*holia  agiiata  is  a  name  used  for  melancholia  with  motor 
excitement 


Fig.  ao7.— Chronic  melancholU 
passiva. 
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Acxde  hallucinatory  melancholia  is  the  form  accompanied  by  numerous 
illusions  and  hallucinations. 

Hi/pochondriaeal  melancholia  is  melancholia  associated  with  delusions 
as  to  physical  maladies. 

Raptus  melancholicm  is  a  phrase  employed  to  describe  the  furious 
outbreaks  of  violence  toward  the  patient  himself  or  others,  on  the 
sudden  cessation  of  mental  and  motor  tension. 

(Jatatonic  melancholia,^  already  alluded  to,  is  not  a  distinct  type  of 
mental  disease,  but  simply  a  modification  in  the  course  of  melancholia. 
It  has  often  been  considered  as  a  special  form  of  psychosis,  and  many 
alienists  have  argued  pro  and  con.  the  question  of  its  being  a  clinical 
entity.  It  is  a  very  rare  syndrome.  A  perfectly  typical  case  is  the 
following,  observed  by  me  in  the  Hudson  River  State  Hospital : 

Case  I. — B.  R.,  female ;  age  thirty-one ;  married,  with  four 
children ;  Hebrew ;  common  education ;  born  in  United  States ; 
admitted  to  the  Hudson  River  State  Hospital  in  February,  1884  ;  no 
heredit}'.  , 

The  first  evidence  of  mental  disturbance  was  in  August,  1883,  after 
the  birth  of  her  last  child,  which  she  nursed  for  two  months,  when  she 
became  sleepless,  restless,  and  inclined  to  refuse  food.  Soon  she  devel- 
oped the  idea  that  she  would  never  recover,  began  to  bemoan  her  con- 
dition, and  said  it  was  hard  to  die  so  young.  There  was  complete 
anorexia.  She  took  no  interest  in  anything,  became  careless  of  her 
person  and  dress  and  negligent  of  everything  in  which  she  had  formerly 
been  interested.  Three  weeks  before  admission  she  became  suicidal, 
spoke  of  it,  and  attempted  to  choke  herself  and  to  cut  herself  with  glass. 
She  would  bite  her  caretakers,  and  took  every  means  possible  to  make 
away  with  herself.  Her  menstruation  was  regular.  There  was  con- 
siderable constipation.  The  case  was  regarded  as  one  of  puerperal 
melancholia. 

Febniary  11th,  two  days  after  admission,  she  tried  to  beat  her  head 
against  the  bedstead  ;  said  some  one  was  killing  her  children  and  putting 
them  in  a  box  ;  said  arsenic  was  put  in  her  coffee  and  that  her  mother 
was  in  the  asylum ;  was  sleei)less  and  had  to  be  fed  forcibly.  She 
became  rapidly  worse  during  the  next  few  days ;  went  into  a  condition 
of  noisy  excitement,  calling  for  her  mother,  whom  she  believed  to  be  in 
the  building ;  mentioned  her  delusions  of  poisoning,  beat  and  bruised 
herself  against  the  bedstead,  and  refused  all  food.  She  was  very  suicidal. 
Her  mouth  and  tongue  became  dry;  she  showed  symptoms  of  exhaustion 
and  was  fed  with  the  tube  for  a  considerable  period.  She  continued  to 
refuse  food,  to  resist  all  care  strenuously,  and  to  be  desperately  suicidal 
until  March  15th,  when  she  became  cataleptic,  with  marked  flexibilitas 
cerea ;  absolutely  silent ;  noticing  nothing,  not  even  her  husband,  who 
visited  her ;  would  swallow  focxl  put  in  her  mouth  ;  made  no  voluntary 
motions ;  pulse  gocxl ;  bowels  moved  by  enemata,  but  began  to  wet  and 
soil  the  bed,  and  as  she  grew  stronger  was  looked  upon  as  rapidly  be- 

*  "Catatonia,"  by  Frederick  Peterson,  M.D.,  and  Charles  H.  Langdon,  M.D., 
''Proceedings  of  the  Amer.  Medico-Psychological  Assoc,"  Baltimore,  1897. 

Of  late  this  disorder  has  been  classified  under  the  new  concept  dementia  prsecox. 
Probably  this,  however,  is  a  temporary  inclusion.     See  Dementia  Pnecox,  p.  826. 


798  MENTAL  DISEASES. 

• 
coming  denicnted.  This  state  of  catalepsy  continued  with  variations 
from  time  to  time,  for  a  month  or  more,  when  she  began  to  be  destruc- 
tive of  her  clothing,  would  strip  herself  naktiil,  and  was  filthy  in  her 
habits.  She  remained  in  that  condition,  seldom  uttering  a  word  for 
months,  until  about  the  last  of  November,  1884,  when  she  lx»gjui  to  cry 
out  loudly,  "  Bring  me  home  to  my  children  in  New  York.  Bring 
me  home  to  my  children  in  New  York,"  reiterating  this  over  and  over 
from  morning  until  night,  and  ac^H>m])anying  the  phnise  with  rhythmic 
movements  of  the  hands  and  arms  as  if  she  were  waving  them  in  the 
direction  she  wished  to  go.  There  was  a  rhythm  in  the  days,  too,  for 
every  alternate  day  she  was  quiet  in  her  chair  and  would  whisper.  This 
continued  without  variation  for  some  two  months,  during  all  of  which 
time  she  was  eating  and  sleeping  well  and  gaining  in  flesh. 

About  the  middle  of  January,  1885,  her  verbigeration  took  another 
character,  tlie  gesticulations  remaining  the  same.  She  began  to  recite 
all  day  long,  every  other  day,  with  great  rapidity  and  with  infinite 
variation,  in  rhymes  of  unintelligible  words,  as  follows : 

'*  Moccasins/'  "Tabies,"  '' Jobis," 

'*  Voocasins,"  "  Gabies/'  "  Chobia," 

"Doccasins/'  **Habie8,"  "Sobis/^ 

»'  Crockasins/'  *'  Sabies/*  "  Pobis," 

'* Lockasins, »»  " Labies,"  "Tickater," 

"  Tockasins/'  "  Mabies/'  *' Fickater/' 

"  Jockaains/'  "  Rabies/'  '*Sickater/' 

"  Hockasins/'  '*  Nobis/'  "  Lickater/' 

'*  Babies/'  "  Gobis/'  "  Mickater/' 

and  so  on,  cul  infinitum.  She  only  changed  to  another  word  when  the 
possibilities  of  rhyme  were  exhausttKl. 

She  was  mentally  confused.  When  asked  why  she  made  these 
rhymes  she  said  some  one  told  her  to ;  but  this  was  probably  an  answer 
given  bwause  she  could  not  explain  why,  for  she  had  now  no^hallucina- 
tions  or  delusions.  She  was  so  confused  tliat  she  did  not  feel  sure  it 
was  her  husband  who  came  to  see  her. 

A  few  months  later  she  gave  up  the  rhyming  assonances  and  returned 
to  the  old  phrase,  with  occasional  variations,  "  I  want  to  go  home  to  my 
children  in  New  York.''  "  Won't  I  be  glad  when  I  get  home  to  my 
children  in  New  York/'  "What  good  times  I'll  have  when  I  get 
home  to  my  children  in  New  York  ...  to  my  cosy  home  in 
New  York  .  .  .  when  I  get  into  the  car  which  takes  me  to  my 
husband  and  children  in  New  York."  This  wjis  the  refrain  for  many 
months  on  alternate  days,  accomjxinied  as  before  vv  ith  rhythmic  gestures 
of  both  arms  in  the  supi>osed  direction  of  New  York.  In  the  spring  of 
1886,  on  the  (juiet,  alternate  days,  she  began  to  sew.  She  steadily  im- 
pmved  in  flesh  and  was  looked  upon  as  in  a  state  of  dementia.  There 
was  no  appr(»eial)le  change  in  her  ox>ndition  during  the  summer.  The 
verbigeration  and  gesticulation  alternated  with  quiet  and  industrious 
days  until  the  autumn  of  1880,  when  improvement  began  to  manifest 
itself  in  every  way,  and  in  November  she  was  discharged  as  improved 
and  went  home  with  her  husband  on  trial.  There  she  recovered  per- 
fectly so  that  not  a  vestige  of  tlie  insanity  remains,  and  she  is  to  this  day 
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ill  fell  chai^  of  her  houi^ehok]  and  ftimily,  as  reported  to  lis  not  long 
since  by  her  liusbantl 

In  this  ease  wc  have,  first,  an  nrtlinary  suicidal  melancholia,  with 
delusions  of  i>oisoning,  the  killing  of  her  ehihlrenj  etc.j  and  hallueina- 
tioo8  of  taste  and  hearing,  and  possibly  sight,  rnjmllv  iieeoming  an 
aggravated  ease  of  melancholia  agitata  of  ahnost  nnmineal  character, 
with  a  sudden  lapse  intu  a  cataleptic  condttroii  lasting  al>oiit  a  month, 
aft-er  whicli  she  was  for  some  months  silent,  stupid,  having  to  be  dressed, 
undressed,  and  earcil  for  in  every  way,  when  she  began  to  show  sym|> 
tonis  of  verbigeration  and  rhythmic  gestures  |>reviousIy  described. 
Dnring  ni*jst  of  the  long  periml  |>reseiiting  tliese  symptoms  she  wai* 
mentally  eonfnscd,  hut  her  mo«>d  was  rather  chtH^rfnl.  She  would  fre- 
quently smite  when  any  one  asketl  her  why  she  talketl  in  tliat  way, 
and  she  seemed  io  t^ike  pleasure  in  what  she  was  constantly  reiterating. 

The  wrnclnsions  at  which  wc  arrived  in  our  paper  were  as  follows: 
I*  Catatonia  is  not  a  distinct  form  of  insanity — not  a  clinical 
entity, 

II.  There  is  no  true  cyclical  character  in  its  manifestations  ;  hence 
it  can  not  properly  be  classed  as  a  form  of  citeidar  iusauity. 
Ill*   It  is  simjdy  a  type  of  melancholia. 

rV.  It  is  not  desirable,  therefore,  to  retain  the  nanie  catatonia. 
V*  The  term  "  catatonic  melancholia  "  or  **  catatonic  syndrome  " 
may  be  usefully  n'tainc<l  as  descrijitive  of  melancholia  with  cataleptic 
symptoms,   verliigeration,   and    rhythmic    mcjvemi'uts,    but    should    he 
strictly  Hmitc<l  to  this  symptomM^om]>lex. 

VI.  The  prognosis  in  mehmehtdia  with  catatonic  symptoms  is  more 
grave  than  in  any  other  fi*rm. 

VII.  The  treatment  t»f  the  c^'itatonic  syndrome  is  the  same  as  for  the 
other  t\^pes  of  melancholia* 

Pmoiiieal  or  infennitkfit  or  rrmrrent  meiftni'hofla  has  about  the  same 
significance  as  the  similar  tlesi  gnat  ion  of  forms  of  mania. 

Other  names  are  frtHpiently  given  to  melaucht>lia,  such  as  senile, 
puerperal,  and  the  like»  but  they  men^ly  cite  some  determining  factor. 
The  fundamental  condition  Is  the  simie. 

Pathological  Anatomy, — As  is  true  of  mania,  there  is  also  no 
known  [nathohtgical  anatomy  for  melancholia.  It  is  a  functional  nutri- 
tional disiirdcr  of  the  brain,  a  diminished  or  pervert csl  metaljolism, 
sup[>oscHh  theoreticjdly,  to  rest  upon  a  cerebral  anemia,  or,  possibly,  an 
autotf>x(Moia. 

Course  of  the  Disease,— There  is  no  such  distinct  prodromal  stage 
in  melancholia  as  in  mania.  The  period  of  invasion  is  deliberate,  and 
the  sympt<>ms  chitfly  manifestiHl  at  iirst  are  gastro-intcstiual  disorders, 
dyspepsia,  toss  of  appetite,  const  i]  nit  inn,  accompanie*l  by  sensiitions  of 
pressure  in  the  head  or  headache,  insomnia,  and  general  malaise.  The 
depression  itself  is  tlie  c^inlinal  early  psychic  sympt<mi.  Melancholia, 
like  all  psycliic  disorders,  is  slow  iti  its  ]>rogrc^ss,  and  nins  a  course  of 
from  three  to  six  months  in  tlie  most  favorable  cases,  Imt  sometimes  a 
year  or  two  or  tliree  elapse  before  recovery  takes  |>Iat*c*  Ocdinarily, 
lecover}^  is  gradual,  and  is  frequently  accompanied  by  a  species  of  reactive 
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exaltation.  Occasionally  recovery  is  quite  rapid.  In  women  the  ap- 
proach of  convalescence  is  indicated  by  a  return  of  the  menstrual  func- 
tion. In  all  cases  improvement  in  physical  health  accompanies  conva- 
lescence. 

Melancholia  terminates  in  recovery  (ninety  per  cent.),  in  recovery 
with  defect,  in  death,  in  secondary  dementia,  in  chronic  melancholia,  or 
in  a  secondary  paranoia. 

While  the  majority  of  cuses  of  melancholia  recover  completely,  there 
are  a  few  in  which,  despite  a]){>arent  recovery,  accurate  investigation 
reveals  a  defect  of  the  int<?llectual  powers,  a  difficulty  of  entertaining 
complicated  conceptions  and  judgments,  which  may  easily  escape  the 
notice  of  the  patient's  friends.  In  a  very  small  number  of  cases  the 
mind  becomes  so  enfeebled  that  the  condition  becomes  a  veritable 
secondary  dementia,  in  which  we  discover  vestiges  of  the  antecedent 
melancholia  in  the  shap;  of  automatic  phrases  and  movements  and 
expressions  of  a  depresstnl  color,  yet  without  any  actual  affective  mood. 
The  imtients  l)ecome  negligent  of  person  and  dress  in  the  extreme,  even 
filthy  in  their  habits. 

A  chronic  persistence  of  the  melancholic  symptoms  is  rather  more 
frequent  as  a  termination  than  secondary  dementia.  In  chronic  melan- 
cholia we  observe  sym])toms  of  either  the  simple  depressed  or  the  agitated 
form  with  which  the  disorder  began,  but  these  symptoms  are  diminished 
in  intensity.  The  precordial  distress  disa])pears.  Some  of  their  delu- 
sions, movements,  and  verbal  expressions  become  automatic,  as  in  cases 
accompanied  l)y  dementia.  Sixjcial  forms  of  chronic  melancholia  are 
the  insanity  of  negation  and  insanity  with  tmnsformed  or  duplicated  per- 
sonality.    These  are  very  apt  to  develop  uj>on  a  hypochondriacal  basis. 

A  termination  of  melancholia  in  a  jmranoid  condition  (paranoia 
seeondaria  mclancholica)  while  rare,  is  rather  more  frequent  as  a  sequel 
of  melancholia  than  of  mania.  In  these  cases  there  are  numerous 
hallu(^i nations,  and  a  cluster  of  delusions,  religious,  {>ersecutory,  or  hypo- 
chondriacal, which  gradually  Ix^come  systematizeil  to  a  greater  or  less 
degree.  AI)out  half  of  such  ceases  recover  ultimately,  the  remainder 
passing  into  a  condition  of  dementia. 

Death  in  eases  of  melancholia  is  due  to  suicide,  marasmus,  visceral 
disonlers,  diarrhea,  pneumonia,  etc.  A  very  large  number  of  long- 
standing eases  die  of  tuberculosis. 

Diagnosis. — One  of  the  most  common  conditions  with  which  melan- 
cholia may  l>e  confounded  is  a  d(»press(Hl  stage  of  genend  [xiresis.  The 
chief  iK)iiits  of  distinction  are  i\w  actual  intc^llwtual  defect  nearly 
always  demonstrable  in  paralytic  dementia,  and  es|K»eially  the  physical 
symptoms  of  paresis,  pupillary  changes,  faciolingual  tremor,  character- 
istics speech,  greatly  exaggenit(»d  or  lost  dc^p  reflexes,  and  one-sided 
facial  weakness.  The  depression  of  the  jxiralytic  dement  is  superficial. 
His  inehuK^holy  delusions  are  ordinarily  distinguished  by  their  inordinate 
and  prej)osterous  ehanieter,  by  the  monstrosity  of  their  contents.  In 
addition  to  these  points,  the  signs  of  previous  syphilis  and  the  age  from 
thirty-five  to  fifty  yejirs  would  have  some  corroborative  value  in  the 
diagnosis  of  general  paresis. 
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A  primary  dementia  may  be  misinterpreted  as  a  stuporous  form  of 
melancholia.  In  primary  dementia,  intellectual  defect  is  the  cardinal 
symptom  ;  in  apathetic  melancholia  there  is  no  intellectual  defect,  and 
the  apathy  is  often  clearly  accompanied  by  painful  affects  from  time  to 
time. 

Hallucinatory  paranoia  with  depressive  hallucinations  may  be  con- 
fused with  melancholia.  In  hallucinatory  paranoia  we  have  two  vari- 
eties, a  stuporous  and  an  agitated  form,  and  these  have  some  analogy 
to  melancholia  attonita  and  melancholia  agitata.  The  want  of  fixity 
and  systematization  of  delusions  in  melancholia  is  to  be  remembered. 
The  history  of  the  patient  will  often  reveal  whether  the  depression  is 
primary  or  not.  But  the  differentiation  is  often  difficult,  and  especially 
so  between  hallucinatory  melancholia  and  hallucinatory  paranoia.  Long 
and  careful  study  of  the  case  during  its  progress  may  be  requisite  for 
an  absolute  diagnosis. 

Senile  dementia  may  simulate  a  melancholia  with  stupor.  The  age 
and  the  intellectual  defect  present  will  be  in  favor  of  the  former.  But 
senile  melancholia  is  particularly  apt  to  present  an  apparent  defect  of 
intellect. 

The  possibility  of  the  melancholia  being  a  phase  of  a  circular  in- 
sanity is  also  to  be  borne  in  mind. 

There  are  instances  of  such  a  disorder  as  typhoid  fever  being  tem- 
porarily mistaken  for  melancholia,  but  naturally  the  course  of  the 
temperature  and  the  character  of  the  stupor  or  delirium  would  soon 
correct  such  an  error. 

Prognosis. — ^The  facts  which  will  shape  prognosis  are  to  be  drawn 
from  what  has  been  said  previously  in  regard  to  the  course  and  termina- 
tion of  melancholia.  In  simple  forms  of  the  disorder  the  prognosis  is 
very  favorable  indeed,  and  recovery  can  be  predicted  in  from  three  to 
six  months.  In  the  agitated  type  the  outlook  is  less  favorable,  and  in 
hallucinated  and  apathetic  forms  still  less  so.  The  catatonic  variety  is 
the  least  favorable  of  all  as  regards  recovery. 

Treatment. — ^The  first  consideration  in  the  treatment  of  acute 
melancholia  is  isolation.  Separation  from  the  friends  and  relatives  and 
removal  from  the  environment  in  which  the  psychosis  has  developed  are 
of  the  greatest  importance.  With  familiar  faces  and  objects  about  him, 
and  with  his  kin  offering  their  help  and  sympathies,  the  keenest  realiza- 
tion of  his  condition  is  brought  home  to  die  melancholiac.  He  feels 
among  them  all  the  more  deeply  a  sense  of  his  incapacity,  of  his 
inability  to  fulfil  the  ordinary  duties  and  demands  of  his  usual  daily  life. 
Whether  the  patient  is  to  be  isolated  by  commitment  to  an  asylum 
depends  upon  several  circumstances :  his  means ;  the  intensity  of  his 
malady ;  the  presence  of  suicidal  tendencies.  There  are  very  mild  cases 
in  which  moderate  travel,  a  sojourn  in  the  country  with  a  nurse,  a  few 
months  at  the  house  of  some  country  physician  or  in  a  small  private 
asylum,  will  result  in  recovery.  But  the  responsibility  for  such  a 
course  must  rest  with  the  physician  who  advises  it,  and  he  must  keep  in 
mind  the  danger  of  suicide  in  even  the  mildest  type  of  melancholia. 
Not  a  few  lives  have  been  needlessly  sacrificed  by  the  inexpertness  of 
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the  consulting  physician.  Besides  extreme  watchfulness  on  the  part  of 
the  cjiretaker,  who  is  not  to  leave  the  patient  alone  either  night  or  day, 
a  modified  or  a  complete  rest-cure  is  to  be  undertaken.  For  mild 
degrees  of  melancholia  rest  in  bed  from  6  P.  M.  until  noon  of  the  next 
day,  with  plenty  of  out-of-door  exercise  during  the  remainder  of  the  after- 
noon, is  most  commendable.  For  the  more  severe  tyj>e8,  continual  rest 
in  bed  is  requisite.  The  food  should  naturally  be  easily  digestible 
and  assimilable,  and  the  patient  should  be  made  to  take  considerable 
quantities  of  milk  and  milk  products  (koumiss,  matzoon,  somal,  etc.), 
raw  eggs,  meat-juices,  and  stimulants,  when  these  are  indicated. 
Massage  and  general  faradization  (sufficiently  strong  to  contract  the 
muscles)  are  useful  to  take  the  place  of  exercise  in  cases  taking  the 
complete  rest-cure.  Constipation  should  be  regularly  counteracted  by 
alxlominal  massage,  frequent  purgation,  glycerin  injections,  enemata, 
etc.  This  is  particularly  necessary  in  cases  suspected  of  suffering  from 
auto-intoxication.  In  these  cases,  too,  gastro-intestinal  antiseptics — such 
as  salol,  gr.  v,  or  beta-naphtol,  gr.  v— -should  be  administered  thrice 
daily  two  hours  after  eating.  Ten  grains  of  glycerophosphate  of  soda 
in  a  large  glass  of  hot  water  a  half  hour  before  eating  is  also  a  useful 
remedial  agent  in  melancholia.  For  sleeplessness  the  prolonged  warm 
bath  or  the  hot  wet-pack  is  U)  be  recommended  ;  in  the  event  of  their 
failure  to  induce  a  few  hours'  sleep  in  each  twenty-four  hours,  sleep- 
pnxlueing  drugs  are  necessary.  Sulphonal  and  trional,  of  each  ten  grains, 
giv(»n  together  at  bedtime  with  a  glass  of  hot  milk  or  a  cup  of  hot 
soup,  are  efficient  in  mild  c^ses. 

The  opium  treatment  is  a  sort  of  six^cific  for  melancholia,  esfwcially 
when  there  are  agitation  and  preconlial  anxiety  and  distress.  Beginning 
with  a  medium  dose  three  or  four  times  a  day,  we  gradually  increase  it  as 
required.  Jjaudanum — the  solid  extnict — or  ccxlein  may  be  administered 
by  mouth.  When  employed  hy|XKlermaticaIly,  which  is  usually  best,  the 
watery  extract  of  opium  is  used.  It  is  preferable  to  administer 
morphin  only  in  the  most  aggnivatcnl  castas,  and  in  these  it  may  often 
be  advantageously  cx)mbined  with  hyosoin,  hyoscyamin,  or  duboisin. 
It  is  ne<Mlless  to  say  that  the  opium  trt»atment  should  not  be  made  known 
to  the  patient,  and  it  is  carried  out  with  more  sivfety,  as  regards  the  forma- 
tion of  a  habit,  when  the  imtient  is  in  an  institution.  As  the  patient 
improves,  the  opium  is  gradually  reduced  until  it  can  be  finally  cut  off 
altogether.  Opium  d(K^  not  increase  constipation,  except  possibly  for  a 
few  days  when  first  emplovinl  ;  it  seems  actually  in  many  cases  to 
diminish  it.  Sonietim<?s,  indeed,  we  nee<l  to  treat  diarrheas  that  arise  as 
a  result  of  the  opium  treatment. 

As  soon  as  it  l)(HM)mes  ]>ossible  to  do  so,  physical  occupation  should 
be  ix'gun  and  (»n(M)uniged.  A  life  out-of-doors,  made  interesting  by 
different  kin<ls  of  amusement  or  labor ;  walks,  field  studies  in  natural 
history  (iK)tany,  ornithology,  g(»ology,  physi(uil  gc^ography,  etc.),  golf, 
bicycling,  agriculture,  and  gjirdening — all  of  these  have  their  place 
among  the  renuHlial  agents  at  the  dis{X)sition  of  the  discerning  and  judi- 
cious physician. 


CIRCULAR  INSANITY, 


803 


CHAPTER  VIIL 
CIRCULAR  INSANITY. 

Synonyms. — Alt^rDiitiag  lusmiiity  ;   InHanity  of  double  form  ;   Insanity  of  double 

pha^ ;  Cyclic  jisychosls. 

Definition. — Circular  iiitiianity  is  a  form  of  jif^yolio-sis  t'harat'k'rizi'd 
by  an  altrnuitioii  of  istaten  of  riumia  and  iiiolaiicholia.  Tlic^ro  are 
varietii^s  of  t*i  regular  insanity  which  will  he  ^lisrnsHxl  la  tor,  but  the 
maiiioiuc'hiiu'holic  ultt  riiatirin  h  the  di.^lini:insliing  featuri-  of  all  types 
of  lliis  cyt^lic  psychosis. 

Etiolo^,— Hcrtnlity  plays  an  especially  significant  ]«irt  in  the 
causaiiiin  of  eircnlar  insanity  (sixty  per  cent.).  Not  only  do  wc  tind  in 
the  famjly  history  of  the  majority  nf  tlu'se  aisos  hcrc<litiiry  equivalents 
of  ditfcr<:iit  kinds,  Imt  ilireet  inlieritaiice  of  this  pnrticular  variety  of 
mental  ilisorder  is  strikingly  frequent, 

IMany  degenerates  exhibit  a  tendeiiey  to  an  alternating  variation  of 
mood.  Sometimes  they  are  dej)r(^'^stM:l  and  soinetiines  (^heerfuh  It  is 
prokdile  tliat  tins  oscillation  of  mcwHls  in  an  individual  with  strong 
hereditary  taint  may  l>e  tlie  rudimentary  fomidatiiui  Uj,w>n  which  the 
sujK^rstructure  of  a  circular  insanity  i8  subsc^tpiently  laid. 

Among  special  factors  wliicli  tend  to  tiin-elop  cases  of  acijuired  cir- 
cular insanity  are  trauma  tot  lie  hcatl,  alc<*lH»lisni,  hysteria,  ami  epilepsy. 
The  exciting  causes  are  physical  and  nmnd,  such  as  liave  been  descrilied 
in  the  chapter  on  General  Etiology.  Circular  insanity  is  much  more 
eonimon  in  women  tlian  in  men,  the  pmportion  being  about  four  to  one. 
Many  rases  develop  about  the  age  of  puberty,  and  nearly  all  bcfcuT  the 
age  of  thirty  years.  The  frequcuey  of  this  type  of  psychfisis  as  com- 
pared with  other  forms  has  not  yet  been  determined.  It  is  only  recently 
tliat  it  has  begun  to  be  classiUcd  as  a  disliiicl  type  in  our  asylum  statis- 
tics. Tims,  the  report  of  the  Conimisgion  in  Lunacy  of  New  York  State 
*ihows  Ijut  ninety-six  cases  of  circular  insanity  in  m-nrly  forty  thousand 
admissions  between  October  \,  1KH8,  and  October  1,  1H1K>,  Init  the  type 
had  Ijcen  recognizeil  in  the  re|>orts  reijuired  from  the  asylums  for  i>nly 
alwiut  a  year  of  that  time.  It  is  dith^-nlt,  thereibre,  to  arrive  at  any 
certain  conclusion,  lint  the  bc»st  authorities  agree  that  five  and  perhaps 
mmv  (*ases  of  alternating  insanity  will  be  fnund  among  every  hundred 
insiinc  jKitients. 

Symptomatology. — Tlu'  symptoms  will  vary  at  any  given  time 
acconling  to  th(^  phase  which  the  disru'der  hns  rtiiched  at  the  tinu'  of 
examination — ^the  phase  of  depression  or  the  phase  of  exaltation.  The 
meiatirhftfie  ptrtotf  nmy  present  any  imo  of  the  fonus  nf  meiancliolia 
dcscrilK'd  in  nnothi'r  chapter,  iVom  a  simi>le  depressed  comlition,  scarcely 
distinguishalilc  from  the  normal  state  of  the  patient,  to  the  most  pri>- 
nouneed  mehnu^holic  syndrome.  In  some  cases  we  have  mclnncholia 
tiimplcx,  in  otliers  the  hallucinatory  vai^iety  ;  in  some  the  agitation,  in 
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otliers  stupor  and  catatonia.  When,  in  any  given  case,  the  melancholic 
phase  recurs  again,  it  is  prone  to  wear  the  same  features  as  in  the  first 
attack.  Thus,  mild  depression  or  simple  melancholia,  melancholia 
agitata,  or  melancholia  attonita  may  reappear  again  and  again  as  the 
cycle  returns,  with  the  same  phase  and  character  over  and  over  again. 
While  this  is  true  in  the  majority  of  cases  of  circular  insanity,  it  is  not 
always  so,  for  occasionally  the  recurring  melancholia  changes  its  type  in 
the  various  sequences.  As  intimated  in  the  chapter  on  Melancholia, 
there  is  often  a  species  of  reactive  exaltation  in  the  convalescent  stage 
of  the  disease,  and  occasionally  this  reaction  becomes  so  accentuated 
as  to  develop  a  maniacal  condition,  so  that  we  have  presented  to  us  a 
picture  very  like  that  of  an  alternating  insanity. 

liike  the  melancholic  phase,  the  maniacal  period  of  circular  insanity 


Fig.  308.- 


■A  ciuH)  uf  circular  iiisauity,  photographed  first  in  maniacal  or  exalted  phase,  and  some  months 
later  iu  the  melancholic  phase  (Dr.  Atwood). 


may  vary  in  character  from  a  condition  of  mild  exhilaration  and  exalta- 
tion to  the  severest  types  of  maniacal  excitement  and  incoherence.  As 
in  the  depressed  pericKl,  there  is  the  same  tendency  of  the  maniacal 
phase  in  its  recurrences  to  present  regularly  the  identical  features  of 
former  attacks,  though  there  are  also  exceptional  instances  here  where 
8ub.«se(iuent  outbreaks  wear  a  different  maniacal  aspect. 

In  the  chapter  on  Mania  is  made  mention  of  the  fact  that  the  con- 
valescence from  that  psycliosis  is  not  infrequently  characterized  by  a 
reactive  depre.^^sion,  a  lacrymose  irritability.  In  some  instances  this 
may  attain  to  the  degree  of  a  true  melancholia,  and  thus  place  before 
us  a  cycle  similar  to  that  of  an  alternating  in.sanity. 

Onlinarily  we  recognize  two  degrees  of  intensity  in  circular  insanity 
'^ne  in  which  both  the  mania  and  melancholia  are  mild,  and  one  in 
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which  both  the  mania  and  melancholia  are  severe.  But  there  are 
mixed  types,  in  which  the  mania  may  be  mild  and  the  melancholia 
severe,  or  vice  vers^. 

Mild  types  of  circular  insanity — instances  in  which  both  the  depressed 
and  exalted  phases  are  so  moderate  in  degree  as  not  to  permit  of  com- 
mitment to  an  asylum — are  not  infrequently  met  with  by  the  practi- 
tioner, and  they  are  often  difficult  cases  to  handle  properly.  Thus,  I 
have  in  mind  two  brothers,  now  over  fifty  years  of  age,  who  are  both 
afflicted  with  circular  insanity,  manifested  in  a  form  very  distressing  to 
the  relatives.  A  description  of  one  will  describe  the  other,  and  not 
only  him,  but  many  other  similar  cases : 

E.,  male,  aged  fifty-four,  single,  with  hereditary  taint,  has  for  many 
years  been  subject  to  alternating  attacks  of  depression  and  exaltation. 
I  have  seen  and  examined  him  in  both  phases.  There  is  little,  if  any, 
discernible  interval,  but  a  gradual  merging  of  one  phase  into  the  other. 
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Fig.  309.— Scheme  of  course  of  disease  in  periodical  circular  insanitj. 


The  depressed  period  lasts  for  from  three  to  six  months.  In  this,  his 
expression  is  dejected ;  he  feels  that  life  is  a  failure,  that  he  can  not  live 
long.  He  consults  various  physicians  for  difierent  maladies  which  he 
thinks  may  account  for  his  general  malaise.  He  can  not  concentrate 
his  mind  on  anything,  can  not  read  or  write  letters  ;  refuses  to  transact 
the  most  necessary  business  in  connection  with  his  estate.  He  talks 
little,  and  broods  over  the  mistakes  and  follies  committed  in  the  exalted 
phase  of  his  disorder.  He  is  rather  suspicious  and  distrustful  of  his 
family.  Sometimes  he  is  inclined  to  put  an  end  to  his  misery  by  suicide. 
Little  by  little  this  weight  of  depression  begins  to  lighten,  and  he  passes 
insensibly  into  a  condition  in  which  he  begins  to  feel  himself  rejuvenat- 
ing. Life  takes  on  a  little  rosier  color ;  his  malaise  vanishes,  and  a 
sense  of  well-being  begins  to  infuse  itself  through  his  body.  His  ex- 
pression changes  from  the  fixed  look  of  deep  dejection  to  one  of  cheer- 
ful variability.  In  the  place  of  quiet  brooding  we  note  an  awakening 
interest  in  things  about  him.     He  b^ins  to  talk  vivaciously,  to  be 
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facetious  and  jolly,  to  write  letters  to  his  friends,  to  make  frequent 
social  calls,  to  take  up  the  threads  of  affairs.  He  discards  the  doctors, 
for  his  health  and  strength  were  never  better.  He  takes  up  some  of 
his  old  hobbies,  one  of  which  is  the  collection  of  antiques,  arms,  plate, 
furniture,  pictures,  and  specimens  of  ceramic  art.  He  spends  money 
freely,  rather  too  lavishly.  His  collections  are  gathered  together  in 
storage  warehouses,  clubs,  his  own  home,  and  the  houses  of  his  friends. 
He  becomes  extravagant  and  wasteful ;  enters  on  great  schemes  of 
money-making,  in  which  he  becomes  interminably  entangled  and 
meets  with  financial  losses.  His  friends  expostulate,  and  he  becomes 
irritable  and  angry.  He  leaves  them,  to  live  in  hotels.  He  buys  a 
pair  of  fast  horses  and  takes  a  drive  of  several  weeks  all  over  the 
country  for  hundreds  of  miles  around.  He  grows  boisterous  in  his  con- 
versation, neglectful  of  the  ordinary  courtesies  and  civilities  of  social 
life,  is  lavish  in  his  invitations,  becomes  a  little  excessive  in  drinking, 
is  restless  both  night  and  day,  travels  from  one  city  to  another  on  the 
most  trivial  and  eccentric  errands.  He  sleeps  little.  Endeavors  on 
the  part  of  relatives  to  check  the  anarchy  of  his  conduct  bring  from 
him  threats  of  suits  and  of  personal  violence,  and  letters  which  are 
quarrelsome,  offensive,  even  profane.  With  all  this,  there  is  no  intel- 
lectual defect.  He  never  has  actually  attempted  any  overt  act  which 
would  put  him  under  the  control  of  the  law,  or  aid  in  his  commitment 
to  an  asylum  to  save  the  dissipation  of  his  energies  and  the  waste  of 
his  property.  Any  jury  would  discharge  him,  for  his  conversation 
would  show  good  memory,  active  intelligence,  keen-witted  replies  to 
all  questions.  Step  by  step  this  stage  of  exaltation  begins  to  pass 
away.  He  sinks  nearer  to  his  normal  level,  resumes  a  more  natural 
conduct  toward  his  family  and  friends,  until  again  the  depressive  ele- 
ments reappear  in  his  mental  condition.  Each  stadium  lasts  for  from 
three  to  six  months,  so  that  the  cycle  fills  about  one  year. 

Varieties. — There  are  two  main  varieties  of  circular  insanity.  One 
is  a  true  circular  insanity  in  which  the  phases  follow  each  other  in  a 
perfect  cycle  thus :  mania,  melancholia,  mania,  melancholia,  mania, 
melancholia,  and  so  on.  The  other  tyj)e  is  one  in  which  there  is  a 
certain  periodicity  of  the  maniomelancholic  attacks  as  follows  :  mania, 
melancholia,  interval,  mania,  melancholia,  interval,  mania,  melancholia, 
interval,  etc.  Most  cases  can  be  catalogued  under  one  of  these  two 
headings,  but  there  are  deviations  which  do  not  exactly  conform  to  these 
well-defined  types,  and  some  authors  have  attempted  to  make  further, 
but  it  seems  to  me  unnecessary,  sulKlivisions,  ujwn  the  basis  of  varia- 
tions in  the  length  of  interval  and  irregularities  in  the  sequence  of  the 
phases. 

Pathological  Anatomy. — Autopsies  have  failed  to  reveal  any  im- 
portant macroscopic  or  microscopic  changes  in  the  brain  in  circular 
insanity.  Such  autopsies  as  I  have  been  able  to  find  recorded  were  made 
upon  patients  at  an  age  which  would  naturally  reveal  some  conditions 
incident  to  senile  involution,  and  these  morbid  conditions  may  or  may  not 
have  had  relation  to  the  mental  state  of  the  patient  during  life.  The  best 
that  we  can  say,  then,  is  that,  so  far  as  we  know,  there  is  no  anatomical 
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basib  as  yet  discovered  for  circular  iixsaiiity.  Disordered  nutrition — 
either  insiiffieiouee  or  perversion  of  metabolism — probably  underlies  tlie 
ma  1 1  i  festa  t  i  o  u  s  o  f  1 1 1  i-s  [i.sy  c  hosis . 

Course  of  the  Disease. ^ — In  some  patients  circular  insanity  has 
its  iiiee|>tioii  in  the  melancholic  period,  and  in  otliers  it  he^iu.s  with 
the  maniacal  phasic.  Usually  the  initial  st;uHuin  is  metancholia.  The 
transition  from  the  depressed  to  the  excited  phase  and  vice  verefi  is 
sometimes  astonishingly  sudden.  The  period  of  transformation  may 
occupy  but  an  hour  or  even  less.  In  most  cases  the  merginjo:  of  one 
period  into  the  other  is  very  gradual  Another  and  extremely  rare 
m*xle  f*f  transition  is  hy  successive  alt(  rimtions  of  dcjynssion  iind  exalta- 
tion, an  oscillation  or  rliytlmiie  tratisfbrioation.  Still  another  mcthtxi 
of  change  is  by  means  of  a  lucid  interval,  brief  or  long,  between  the 
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alternating  phases^  thus  :  mania,  interval,  melancholia,  interval,  mania^ 
interval,  melaticholia,  interval,  etc. 

There  is  extreme  variability  in  tlie  <hi ration  of  the  maniomclan- 
cholic  cycles.  Sometimes  they  exhibit  great  irregularity  of  interval, 
from  a  few  days  to  a  year  or  more.  8<rmctimes  the  maniacal  phase 
last*?  one  day  and  the  mclanGholic  one  day,  si>  that  tlie  cycle  is  com- 
pleted in  two  days.  In  other  eases,  again,  the  eyelc  is  completed  in  two 
weeks,  or  a  month,  or  a  year.  Where  alternation  is  ci>mpletcd  in  short 
periods,  there  rs  a  tendency  to  great  regular  it}',  l^sually  the  melancholy 
phase  lasts  longer  than  the  maniaeal. 

Diagnosis. — It  is  impossible  to  make  a  certain  diagnosis  of  circular 
insanity  unless  at  least  rmc  man laco melancholic  or  melaiicholicmnania- 
cal  cycle  has  been  observed.  If,  in  a  patient  appearing  to  have  an 
ordinary  melancholia  or  an  ordinary  maoia,  there  slmuld  be  epi.sodic 
oscillations  of  depressed  and  exalted  emiuit>iis  (as  is  siimetimes  the  case 
in  either  phase  of  the  cycle  of  circular  insiinity),  then  we  are  just  ill  (h1  in 
entertaining  a  suspicion  of  alternating  insanity*    Even  when  an  apparent 
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cycle  is  brought  to  our  attention  in  a  case  of  insanity^  it  is  not  well  to 
conclude  too  quickly  that  we  are  dealing  with  circular  insanity,  for  the 
reactive  phenomena  of  mania  and  melancholia  just  referred  to  may 
closely  simulate  the  more  serious  disorder.  The  greater  the  intensity  of 
the  second  phase  in  such  cases,  the  greater  the  presumption  of  circular 
insanity. 

There  is  occasionally  danger  of  confounding  a  periodic  mania  or  a 
periodic  melancholia  with  circular  insanity,  especially  if  their  reactive 
phases  are  notable.  Naturally,  if  the  reactive  phases  are  very  pronounced, 
a  diagnosis  of  circular  insanity  would  be  justifiable. 

General  paralysis  occasionally  presents  cyclical  phases  anal(^us  to 
those  of  alternating  insanity,  but  the  physical  symptoms,  the  mental 
enfe.eblement,  and  the  preposterous  delusions  of  the  expansive  periods  of 
paralytic  dementia  will  ordinarily  insure  a  correct  diagnosis. 

Prognosis. — ^Circular  insanity,  though  made  up  of  two  of  the  most 
curable  of  mental  disorders,  is,  curiously  enough,  itself  among  the  most 
incurable.  A  patient  seldom  recovers.  The  disorder  runs  a  long 
course  over  years  of  time,  terminating  ultimately  in  dementia. 

Treatment. — All  cases  of  circular  insanity  are  best  treated  in  an 
asylum  in  order  to  prevent  suicide  in  the  melancholic  phase,  and  vio- 
lence, excesses,  and  riotous  extravagance  in  the  maniacal  period.  Un- 
fortunately, it  is  not  always  possible  to  protect  the  patient  by  this 
means,  since  juries  are  prone  to  allow  every  man  his  freedom,  no  mat- 
ter how  dangerous  to  himself  or  others,  so  long  as  he  does  not  behave 
as  a  raving  maniac  before  them.  Even  in  the  intervals  of  lucidity  it  is 
better  for  the  jiatient  to  be  under  medical  supervision  in  some  institu- 
tion, with  the  hope  that  the  disorder  may  be  arrested  and  future  cycles 
pn^vented  or  postponed  by  the  treatment.  This  treatment  is  based 
upon  the  principles  described  in  the  chapter  on  Treatment  and  in  the 
cliapters  on  Mania  and  Melancholia. 

The  rest-cure  and  hydrotherapy  are  recommended  for  both  phases 
of  the  cycle.  Hyoscin,  hyoscyamin,  and  dulx)isin  (gr.  yl^  to  gr.  ^) 
are  useful  in  the  excited  stage,  and  the  opium  treatment  in  the  depressed 
stage. 


CHAPTER  IX. 

MANI&DEPRESSIVE  INSANITY. 

Mani<W)EPIikssive  insanity  is  best  exemplified  by  cases  of  circular 
insanity  in  \vhic?h  we  have  recurring  cycles  of  mania(;al  and  melancholic 
outbreaks.  But  it  is  the  merit  of  Kraepelin  to  have  studied  large 
numbers  of  patients  suffering  from  mania  or  melancholia  for  |)eriods  of 
years,  delving  deeply  into  their  previous  histories,  and  following  them 
up  long  after  they   had  left  his   immediate  professional  care.      This 
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method  of  observation  led  to  surprising  results,  not  only  in  the  matter 
of  diagnosis,  but  also  of  prognosis.  The  profession  had  long  fancied 
that  little  could  be  added  to  our  clinical  knowledge  of  the  types  of 
insanity  however  much  remains  to  be  learned  as  to  their  pathology. 
Certainly,  very  little  brush-work  was  needed  to  complete  the  maniacal 
picture,  and  melancholia  has  been  a  classical  syndrome  since  the  time 
of  Hippocrates.  That  these  two  contrasted  phases  of  mental  disorder 
sometimes  appeared  successively  in  the  same  individual,  as  an  alternate 
ing  or  circular  insanity,  was  also  well  known,  but  such  combined  exam- 
ples were  esteemed  exceptional  and  rare.  It  was  here  tliat  the  astute 
German  clinician  stepped  in  and,  by  taking  the  long  view  over  periods 
of  years  in  his  cases,  made  the  discoveries  which  have  rather  upset  our 
former  classifications,  and  overturned  some  of  our  criteria  for  prognosis. 

He  learned  by  his  investigations  that  not  only  is  alternating  insanity 
much  more  common  than  psychiatrists  deemed  it  to  be,  but  that  the 
majority  of  patients  suflFering  from  what  we  formerly  looked  upon  as  a 
pure  mania  or  a  plain  melancholia  proved  by  their  previous  or  subse- 
quent histories  to  be  subject  to  recurrences  of  attacks,  which  may  be 
either  maniacal  or  melancholic ;  and,  furthermore,  that  there  are  many 
patients  who  present  on  careful  study  simultaneous  manifestations  of 
both  these  phases — u  e,,  a  mixture  of  manic  and  melancholic  symptoms 
at  one  and  the  same  time. 

For  instance,  the  following  table  shows  the  contrast  between  the 
cardinal  symptoms  of  mania  and  melancholia: 

Mania.  Melancholia. 

Exaltation.  Depression. 

Accelerated  flow  of  ideas.  Retarded  flow  of  ideas. 

Motor  excitement.  Motor  inhibition. 

Now  we  have  occasionally  cases  of  manic  stupor  (combination  of 
exaltation  and  motor  inhibition),  or  again  agitated  depression  (combina- 
tion of  motor  excitement,  accelerated  flow  of  ideas  and  depression),  or 
still  further  the  so-called  unproductive  mania  (combination  of  exaltation, 
motor  excitement,  and  retarded  flow  of  thought). 

The  term  manic-depressive  insanity  is  thus  made  to  cover  almost  all 
of  the  old  types  of  insanity  that  we  formerly  looked  upon  as  separate, 
sharply -defined  clinical  syndromes,  viz.:  mania,  melancholia,  and  cir- 
cular insanity.  And  Kraepelin  naturally  assumes  for  manic-depressive 
insanity  an  identical  pathology  for  its  contrasted  or  mixed  manifesta- 
tations,  though  what  such  pathology  may  be  is  wholly  a  matter  of  specu- 
lation. Kraepelin  limits  the  term  melancholia  to  the  depressed  psychosis 
of  senility.  There  is  no  doubt  that  we  owe  Kraepelin  much  for  the 
new  views  thus  given  us.  It  may  be,  however,  tliat  modifications  will 
be  made  as  time  goes  on  in  this  conception  of  the  manic-depressive  syn- 
drome. The  brilliant  exjwnent  of  manic-depressive  insanity  has  the 
advantage  of  us  at  present  in  having  already  accumulated  his  material 
recjuiring  decades  of  observation  for  verification,  while  we  must  wait 
years  yet  with  our  own  cases  before  determining  for  ourselves  the  ulti- 
mate truth  of  his  conclusions.     Many  of  us  doubtless  have  cases  in  mind 
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which  have  passed  through  an  attack  of  ordinary  mania  or  melancholia 
with  recovery,  without  history  of  previous  attacks,  and  with  no  subse- 
quent attacks  for  years  to  the  present  time.  We  must  now  have  the  feel- 
ing that  recurrence  in  one  or  the  other  phase  is  a  possibility,  and  yet  the 
patient  may  go  through  life  without  such  recurrence.  Under  the  cir- 
cumstances, is  it  worth  while  to  change  the  name  of  the  disorder  from 
its  well-known  designation  to  the  complex  phrase  manic-depressive 
insanity?  And  is  it  altogether  profitable  to  exchange  that  classical 
immemorial  expression  "melancholia"  for  the  cumbrous  phrase,  "the 
depressed  tyix;  of  manic-depressive  insanity,"  when  we  mean  exactly 
what  we  did  before,  only  assuming  a  new  theory  as  to  probable  pathol- 
ogy? Why  abandon  the  word  "mania,"  when  language  needs  conden- 
sation, for  a  phrase  like  "the  manic  ty{)e  of  manic-depressive  insanity?" 
The  clinical  pictures  remain  the  same;  their  interrelations  are  differently 
conceived.  Some  of  the  features  of  these  psychoses  which  led  Kraepelin 
to  classify  tliem  under  the  one  head  of  manic-depressive  insanity,  and 
to  assume  them  to  be  equivalents  of  one  and  the  same  fundamental 
pathological  process,  are  as  follows: 

The  coexistence  in  the  same  subject  of  alternating  mania  and  mel- 
ancholia (circular  insanity). 

The  presence  in  all  forms,  whethc  r  excited,  depressed,  or  mixed,  of 
certain  fundamental  symptoms,  such  as  psychical  inhibition  (weakened 
attention,  retarde<l  flow  of  ideas,  insufficient  attention,  indifference)  and 
exalte<l  mental  automatism  (flight  of  ideas,  irritability,  impulses,  delu- 
sions, hallucinations  and  illusions,  fixed  ideas,  obsessions). 

Classification  of  Manic-depressive  Insanity. — Kraepelin  divides 
the  forms  of  psychoses  under  this  heading  as  follows: 

1.  The  manic  type  of  manic-depressive  insanity. 

2.  The  depressed  type  of  manic-depressive  insanity. 

3.  The  mixed  type  of  manic-depressive  insanity. 

The  manic  ty{X3  is  separated  into  three  forms:  simple,  delusional, 
and  eonfusional. 

The  depressed  type  is  divided  into  three  forms :  simple,  delusional, 
and  stujwrous. 

The  mixed  type  is  exenij)lified  in  cases  of  circular  insanity,  and  also 
in  very  singular  and  varied  mixtures  of  the  two  contrasting  phases  at 
the  same  time.  Thus,  some  patients  present  a  combination  of  psycho- 
motor excitement  witli  emotional  clei>re8sion,  and  others  jisychomotor 
inhibition  with  emotional  exaltation.  Still  another  group  of  cases  is 
chanict-erized  by  a  «)mbination  of  stupor  with  motor  excitement. 

A  further  classificjition  of  numic-depressive  insanity,  showing  the 
various  old  forms  inchKle<l  under  this  heading,  is  as  follows: 

1    Tj    •  J-    •        •*•  „  f  Kecurrent  mania. 

1.  Pcnodic  insanities  |  n^^rrent  melancholia. 

2.  Alternating  insanity,  Circular  insanity. 

3.  Irregular  forms. 

Etiology  of  Manic-depressive  Insanity. — What  has  been  said  in 
previous  chapters  as  to  the  etiology  of  insanity  in  general  and  of  mania, 
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melancholia,  and  circular  insanity  need  not  be  repeated  here.  Kraepelin 
finds  heredity  a  feature  in  about  eighty  per  cent,  of  his  cases  of  manic- 
depressive  insanity.  This  psychosis  forms  about  fifteen  per  cent,  of  all 
admissions  to  asylums.  The  disease  generally  begins  before  the  twenty- 
fifth  year,  but  a  first  attack  may  take  place  before  the  tenth  year  or  not 
until  after  the  fiftieth  year  of  life. 

Prognosis. — As  described  in  the  preceding  chapters  on  mania, 
melancholia,  and  circular  insanity,  the  prognosis  of  recovery  from  the 
existing  attack  of  mania  and  melancholia  is  favorable,  from  circular 
insanity  unfavorable.  But  from  the  new  standpoint,  given  us  by 
Kraepelin,  we  are  not  able  to  preclude  a  recurrence  of  attacks  of  mental 
disorder  in  a  patient  recovering  from  mania  or  melancholia.  While  the 
prognosis,  therefore,  is  favorable  as  regards  the  single  attack,  the  possi- 
bility of  subsequent  attacks  must  be  carried  in  mind  by  the  physician 
in  discussing  the  prognosis  with  the  family. 

Treatment. — The  lines  of  treatment  for  the  various  phases  of 
manic-depressive  insanity  are  sufficiently  clear  from  the  therapeutic 
memoranda  given  in  the  preceding  three  chapters. 


CHAPTER  X. 
EPILEPTIC  INSANITY. 

Some  ten  per  cent,  of  all  epileptics  become  insane.  Hence  the 
epileptic  neurosis  in  an  individual  renders  him  about  thirty  times  more 
liable  to  insanity  than  if  he  were  normal.  The  psychoses  to  which  the 
epileptic  is  subject  vary  extremely  in  character.  It  is  my  aim  to  give 
here  a  brief  review  of  these.  I  shall  not  consider  under  this  heading 
forms  of  mental  disorder  in  which  epilepsy  or  repeated  epileptiform 
convulsions  make  their  appearance  in  conjunction  with  the  psychic  dis- 
turbance as  the  result  of  a  common  cause  (general  paralysis,  chronic 
alcoholism,  epileptic  idiocy,  paralytic  idiocy,  etc.),  but  shall  limit  myself 
to  the  class  of  insanities  induced  by  the  epilepsy.  It  is,  first  of  all, 
necessary  to  dwell  for  a  moment  upon  some  of  the  ordinary  features  of 
epilepsy,  apart  from  the  familiar  phenomenon  of  muscular  convulsion. 
The  epileptic  is  subject  to  peculiar  symptoms,  which  are  looked  upon 
as  the  equivalents  of  convulsive  seizures.  Among  these  are  sudden 
brief  losses  of  consciousness.  The  consciousness  may  be  merely  clouded 
or  completely  lost.  There  may  be  no  perceptible  concomitant  symp- 
toms. On  the  other  hand,  the  defect  of  consciousness  may  be  accom- 
panied by  some  pallor  of  the  face,  a  fixity  of  the  eyes,  or  a  partial 
local  spasm  or  movement  (strabismus,  stammering  of  a  few  words, 
grimaces,  lifting  the  arm,  bowing  movement  of  the  body,  turning  of 
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the  head,  etc.).  The  disorder  of  consciousness  may  be  associated  with 
an  automatic  dream-state,  similar  to  somnambulism,  in  which  compli- 
cated impulsive  movements  take  place  (automatic  continuance  of  acts 
begun  before  the  seizure,  purjwseless  running,  undressing,  etc.).  Ver- 
tiginous attacks  may  be  the  equivalent  of  convulsions.  The  aura  of  an 
epileptic  attack  may  be  in  the  form  of  a  hallucination.  A  study  of 
the  psychology  of  epileptics  in  general  gives  us  a  sort  of  composite 
picture,  to  which  all  of  these  patients  conform  more  or  less  closely. 
The  mental  attitude  of  the  epileptic  is  due  to  a  variety  of  circumstances. 
In  the  first  place,  he  has  a  consciousness  of  the  dreadful  nature  of  his 
malady.  He  is  in  a  state  of  expectant  attention  as  regards  the  sudden 
blackness  and  prostration  which  are  to  strike  him  unawares  at  any 
time,  in  any  place,  like  the  lightning  from  a  clear  sky.  He  can  never 
share  the  social  pleasures  of  his  fellows.  The  schools  are  not  open  to 
such  as  he.  When  he  becomes  old  enough  to  work,  he  finds  that  no  one 
wishes  to  employ  him.  Every  avenue  of  education,  every  trade  and 
calling,  every  road  to  mental  progrt»ss,  is  barred.  He  is  a  social  out- 
cast, an  object  of  commiseration,  a  burden  to  his  friends,  perhaps  a 
family  blemish  to  be  kept  concealed.  The  doctor  is  called  in,  and, 
taking,  as  a  rule,  a  hopeless  view  of  the  case,  abandons  him  to  the 
mercy  of  the  bromids,  which  further  his  mental,  physical,  and  moral 
degradation.  In  this  way  the  epileptic  character  is  evolved.  It  con- 
sists of  a  mixture  of  melancholy,  hypochondriasis,  emotional  irritabil- 
ity, moroseness,  distrust,  misanthropy,  mental  apathy,  and  dullness, 
often  combined  with  morbid  religious  tendencies  and  mcxlified  by  patho- 
logical psychic  conditions  incident  to  the  ravages  of  the  disease  itself. 
Tliese  pathological  mental  states  vary  from  the  peculiar  psychic 
equivalents  just  described  to  the  actual  psychoses  of  divers  forms 
now  to  be  detailed.  Epileptic  insanity  is  chiefly  a  progressive  psychic 
doterionition  terminating  in  dementia.  But  the  progressive  degenera- 
tion is  fn»(iuently  marked  by  episodic  outbreaks  of  psychoses  under 
various  forms.  Among  these  are  transitory  hallucinatory  and  stupor- 
ous disorders  and  chronic  epileptic  psychoses  (under  any  form,  such  as 
mania,  melancholia,  circular  insanity). 

Psychic  Degeneration  of  Epileptics. — As  is  well  known,  severe 
epileptic  attacks  are  ordinarily  followed  by  a  somnolent  and  stuporous 
condition  lasting  from  an  hour  or  two  to  several  days.  The  frequent 
repetition  of  such  attacks  tends  to  render  complete  recovery  from  such 
mentiil  torpor  more  and  more  difficult.  As  a  consequence,  we  observe  a 
gradual  weakening  of  the  intellectual  processes.  The  flow  of  ideas  is 
retanled  and  the  expression  of  such  ideas  along  motor  lines  becomes 
sluggish ;  the  sixjcch  especially  lias  a  characteristic  slowness ;  atten- 
tion is  diminishetl  and  memory  impaired  ;  the  concepts  and  judgments 
are  built  up  with  ever-slackening  activity.  In  this  way  the  epileptic 
may  sink  gradually  into  a  deepening  simple  dementia.  In  some  cases 
the  (H)ncepts  attended  with  ethical  feelings  vanish  first,  and  to  so 
striking  an  extent  that  acts  of  violence,  cruelty,  brutality,  and  crime  are 
committed  without  a  single  inhibitory  effort  or  a  shadow  of  remorse* 
These  a(;ts  often  have  an  impulsive  character. 
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An  excessive  irrititbility  of  temjjer  is  a  phase  of  epileptic  psychic  de- 
genemtioii.  The  most  trivial  incidents  may  give  rise  to  outbursts  of 
aiij^er  iiud  even  «>f  uverwlieliuin^r  fiiiy* 

Tlu*  natural  hypnehiindriaeal  de]ii'ession  of  many  epileptics  is  fre- 
quently much  exatri^^emted,  ^ivioij  rise  t<»  a  sort  of  mclancholiii  colored 
by  mentiil  culeeb lenient,  and  by  snspieit>n,  distrust,  misanthropy,  and 
moroseness. 

Occasionally,  in  ttie  niiilst  of  this  prr^^ressive  dcterim^rttion  of  miudj 
im|M?nitive  itleas  and  acts  manifest  themselves,  and  drlirious  statei:* 
a[)pear  with  dreadful  ludlnei nations  and  dclusioriB  of  persecutioa 
(parauoia-like  outbreaks). 

These  are  tlie  marks  which  distinguish  the  psychic  side  of  the 
gradually  deveh>ped  dementia  of  epileptics*  The  mental  enfeehlemcnt 
is  acc^)mpanie<l^  as  in  terminal  dementias  generally,  by  increase  in 
biMlily  weight,  liyi>ertrnphy  of  tlu*  subentaneons  fatty  tissue,  and  the 
gnidual  effaccment  of  the  lines  of  expression  in  the  features.  We  thus 
reach  nltimatL*Iy  tlie  condition  of 

Epileptic  Dementia, — As  iutiruated,  the  mte  of  progress  of 
epileptic  ilenieutia  is  in  diriH't  projjorti<  >n  to  the  jnnuber  and  severity  of 
seizures*  There  are  cases  which  go  on  to  the  terminal  stage  witliout 
gtmie  of  the  pcH*nliar  manifestations  of  progrt*ssivc  epileptic  degeneration 
just  described,  and  others,  again,  in  which  these  features  are  prondneut. 
The  dementia  may  be  absr^lute,  s<j  that  not  the  simplest  concrete  mcmoiy- 
pteture  remains  in  the  vacant  miml  ;  tiie  patient  iWQi\i^  aire  in  his  per- 
son and  dress,  and  otlen  has  to  be  gidiled  and  assisted  in  taking  nourish- 
ment. His  sensibilities  become  so  diminishetl  that  he  is  indifferent  to 
stinmhition  of  auy  si'use,  and  lias  no  percH-ption  of  the  needs  of  tlie  l>ody 
as  regartls  the  bowels  i>r  bladder.  He  must  be  cared  for  hke  nn  infant 
A  pei'sistent  sexual  instinct  often  imjK'ls  him  to  constant  masturbation. 

During  progress  into  dementia,  we  note  the  intercurrent  hallucinatory 
states  already  menti^juctl,  ;nid  the  aect^sses  f>f  anger,  with  assaults  and 
impulsive  acticms  of  various  kinds.  The  motor  memories  sutfer  in  the 
cml  to  such  clcgrec  that  all  complicated  movements  are  forgotten.  This 
is  paitienhirly  noteworthy  in  the  use  of  wtyrds,  wliicli  are  scpamteil  l>y 
considerable  pauses.  Often  even  the  syllaljles  are  thus  divided.  Finally, 
the  patient  loses  the  power  of  speech  alt4>gether  (aside  from  tlie  actual 
aphask*  attacks,  which  are  not  iu frequently  observe<l  in  connection  with 
severe  e[jile|jtic  stuzures). 

The  eoui-se  of  epileptic  dementia  is  rarely  rapid  ;  it  usually  extends 
over  a  jieriod  of  ycai*s.  The  cause  of  death  is  usually  accident,  status 
epilepticus,  |uieumonia,  intestinal  catarrh,  iurtamniatiim  of  the  bhuldcr, 
or  some  ntlicr  intercurrent  affection.  Epileptic  tlcments  exhibit  a 
dindnishtHi  rcsiv^tantre  to  diseases  in  general,  and  never  attiun  great  age* 

Acute  Transitory  Epileptic  Insanity.^ — The  acute  insanity  of 
epil*^|ities  devi'loj>s  suddc^nly  before  a  convulsive  seizure,  after  the  attack, 
or  it  may  occur  in  the  intcTval  between  the  epileptic  eonvulsifuis,  rom- 
niindy  in  the  |>lace  of  a  convulsion,  as  a  H>ealktl  jisychie  e(juivalent. 
As  a  rulcj  both  onset  and  termination  are  sudden.  The  duration  of  the 
insanity  is  onlinarily  from  a  few  hours  to  a  few  days,  though  the  attacks 
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are  sometimes  shorter  and  sometimes  longer.  The  symptoms  are  pecu- 
liar and  various.  The  chief  characteristic  is  the  clouding  of  conscious- 
ness. The  patient's  state  may  be  one  of  complete  unconsciousness, 
though  usually  consciousness  is  not  entirely  lost.  It  is  rather  a  condi- 
tion of  subconsciousness  or  of  subliminal  consciousness,  with  stupor. 
Upon  tliis  screen  of  clouded  consciousness  there  is  a  play  of  multiform 
and  bizarre  psycopathic  outlines — many-hued,  terrible,  or  ecstatic  hallu- 
cinations ;  delirium,  mutism,  incoherence,  verbigeration,  anxious  states, 
delusions  (often  of  a  persecutory  nature),  or  irresistible  impulsions  to 
assault,  destnictiveness,  homicide,  and  suicide.  Sometimes  the  funda- 
mental tone  of  the  outbreak  is  melancholic,  more  often  maniacal,  but 
the  most  appropriate  designation  of  these  acute  epileptic  psychoses  is, 
perhaps,  acute  hallucinatory  paranoia.  There  is  no  essential  difference 
between  them,  whether  the  attack  be  preparoxysmal  or  postparoxysmal, 

■  I  or  the  equivalent  of  the  paroxysm. 

■  f  The  stujX)r  of  epileptic  insanity  is  distinguished  from  that  of  other 
[  psychoses  by  marked  loss  of  consciousness,  enfeebled  attention,  anal- 
I                             gesia,  sudden  violence,  and  confusion. 

■  We  sometimes  observe  in  connection  with  subconsciousness  primary 

I  [  anxious   states,   resi^mbling  precordial  dread,  with   extremely  [lainftil 

sensations  of  oppression  and  suffocation  in  the  breast ;  and  much  more 

rarely  primonlial  exaltation,  with  acceleration  of  the  stream  of  ideas. 

,  Hallucinations  are  mostly  limited  to  the  visual,  auditory,  and  olfao- 

t  tory  senses,  chiefly  to  the  first-named.     The  patient  sees  wild  beasts, 

specters,  flames,  the  fires  of  hell,  wheels,  gigantic  threatening  objects, 

i  falling  walls,  overwhelming  waves  of  w^atc»r ;  or,  on  the  other  hand,  the 

golden  gates  of  heaven,  the  jasper  throne,  God,  and  the  choir  of  angels. 

He  hears  menacing  voices,  clamor  and  uproar,  the  tlmnder  of  cannon, 

i  or  the  singing  of  the  hosts  of  heaven,  the  voi(^e  of  God,  etc.     Disagree- 

I  able  and  noxious  or  pleasant  odors  may  be  perceived.     A  peculiarity 

I  of  these  hallucinations  is  a  certain  monotony  of  character,  a  genend 

sameness,  in  great  part  due  to  the  rather  child-like  constitution  of  the 

mind  of  epileptics.     Their  education  and  mental  evolution  are  so  often, 

from  the  nature  of  their  malady,  hampered  and  retarded,  that  they  pass 

through  life  with  the  fancy  and  understanding  of  a  child. 

Incoherence  of  speech  and   lack  of  orientation  as  to  surroundings 
are  more  marked  in  epileptic  insanity  than  in  any  other  psychosis. 

The  motor  symptoms  vary  extremely.  Sometimes  we  note  motor 
inhibition  attaining  to  complete  immobility  and  mutism,  lasting  for 
hours,  days,  or  weeks  at  a  time.  Such  quiescence  is  often  interrupted 
by  sudden  explosive  acts  of  violence.  Again,  in  other  cases,  we  ob- 
serve agitation,  restless  wandering  about,  purposeless  and  impetuous 
running  hither  and  thither,  assaults,  destnictiveness,  and,  rarely,  com- 
plicated acts,  like  theft  and  other  petty  crimes.  A  condition  of  relig- 
ious ecstasy  is  not  uncommon.  The  j)atient  may  feel  himself  waft»d  to 
heaven,  where  he  converses  with  God,  Christ,  and  the  disciples.^ 
|^-|4-  In  some  rare  instances  epileptics  are  subject  to  drc»am-like  states  of 

'  subconsciousness,  similar  to  somnambulism,  in  which  complicated  acts 

are  carried  out.     Like  the  somnambulist,  such  patients  may  seem  to  be 
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conscious,  may  comport,  themselves  in  speech  and  conduct  in  a  perfectly 
natural  muont^r,  iuiil  in  tliis  c<iniIition,  which  may  last  for  houris,  ilay8, 
or  even  weeks,  ciiiiuiiit  oticn.ses  against  the  law,  wander  oft'  a.s  tramps, 
or  do  some  extraonlinary  thing  in  following  the  imj>erative,  cliildish, 
silly,  or  faatastte  ideas  which  eontrn]  their  dreani-state. 

The  disonlers  of  ineniHrv  incident  to  tmnsitory  epileptic  insanity 
are  both  interesting  an<l  important.  There  may  he,  ujwm  reeovery,  ab- 
solute amnesia  as  regards  everytldng  that  has  taken  plaee.  There  may 
be  renienil u*tuiee  of  nmch  that  has  oeeurretl  immediately  Jitter  the  in- 
sanity has  passed y  with  subsequent  aomesia.  There  may  lie  eoniplete 
amnesia  at  first,  with  glimpses  of  reniemhraJiee  afterward.  There  is 
nirely  any  f>ersistent  recollection  of  the  events  of  the  psycopathic 
stat^. 

As  has  been  stated^  the  rule  is  for  these  transitoiy  epileptic  insanities 
to  exhibit  a  sudden  onset  and  a  su<hlen  termination.  The  longer  the 
duratiun,  the  less  abrupt  the  eesstition.  The  uuijority  of  these  patients 
recover,  but  recnrrenee  is,  of  course,  frequent  Termination  in  a  chronic 
condition  is  rare.  Occasionally,  deatti  takes  plaee  from  exhaustirni,  in- 
tercurrent maladies,  or  from  a  convulsive  seizure  or  series  of  attjteks 
during  tlie  psychosis.  Recurrences  tend  to  hasten  a  psychic  degenera- 
tion eufiing  in  dementia. 

The  epileptic  nature  of  such  insanity  as  is  here  dcscrihedj  where  the 
history  is  not  known,  is  determined  by  the  following  charaeteristies  :  (1) 
Sudden  rmset  and  abrupt  termiuadon  ;  (2)  the  terrifying  or  trstatic 
nature  of  the  haUucinations  and  delusions  ;  (3)  disturbance  of  eonseious- 
nesH  and  stu|M>rous  coudition  ;  (4)  impulsive  acts  ;  (5)  dream-states ;  (G) 
amnesia. 

Chronic  Epileptic  Insanity* — Aside  from  epileptic  dementia,  the 
acute  epileptic  psyeln^sis  just  d<"seril>ed  may  take  a  elironie  course,  or 
assume  a  perindie  Ibrm,  with  little  improvement  in  the  intervals  between 
ihe  exacerbations.  There  arc  eases  which  closely  resemlde  chronic 
mania  in  their  long  course,  and  others  in  which  melaneholia  is  the  f>re- 
.  dominating  feature.  The  epih'ptie  attacks  to  which  these  patients  are 
'Bubjectare  uatundly  the  distinguishing  feature,  and  a  special  c*f>lor  is 
given  such  cases  by  the  epile|>tie  psyekie  degeneration.  Oct.rasionally  a 
true  circular  insanity  is  presenteil,  with  its  alternating  maniacal  and 
m  e  I  an  c  I  u  >  1  i  c  p  h  ases , 

Treatment, — ^Most  cases  of  pronoimcHl  epileptic  ius:uiity  reipure 
commitment  to  an  asylum.  Their  [ucKjlivity  to  sudden  accesses  of  iiige 
and  fury  and  to  impulsive  acts  of  violence  necessitates  this  course, 
Wiiere  there  is  simply  a  moilerate  amount  of  psycliic  degeneration  this 
course  is  not  necessary, 

Tlie  treatment  shouhl  he,  in  tlu^  fii-st  instance*  prophylai'tic  ;  but,  aiter 
tlie  development  of  tlie  psychosis,  it  consists  of  a  comhinatiou  of  the 
^treatment  of  ordinary  epilepsy  with  that  of  the  particular  type  of  insanity 
presented. 

Preventive  therapy  is  concerned  with  the  connteraetion  of  the  many 
elements  which  fav(»r  nu-ntal  drteriuratiou,  with  the  mitigation  of  tlie 
epileptic's  early  suftcrings,  with  the  reconstruction  of  his  envirounient^ 
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It  may  be  called  the  moral  and  manual  method.  The  moral  part  of  it 
IB  the  opportunity  for  education,  regular  occupation,  and  recreation. 
The  manual  and  hygienic  part  of  it,  the  acquisition  of  out-of-door  trades 
or  callings — muscular  exercise,  which  in  itself  serves  to  reduce  the 
number  and  intensity  of  convulsive  seizures.  I  may  be  pardoned  for 
dwelling  somewhat  longer  on  this  subject  of  preventive  therapy,  and  for 
allowing  my  pen  to  go  over  the  same  lines  which  it  has  traveled  so 
often  in  past  years,  because  I  am  convinced  that  this  moral  treatment 
marks  the  greatest  stride  in  advance  made  for  centuries  in  the  thera- 
I)eutics  of  epilepsy.  For  ages  drugs  have  been  exploited  as  helpful  or 
curative  ;  but,  after  all,  little  has  been  accomplished  from  the  standpoint 
of  materia  medica.  Only  of  late  years  has  the  moral  treatment  become 
prominent.  As  a  rule,  the  epileptic  patient  was  dismissed  by  his  physician 
with  a  prescription  of  uncertain  value  and  possibly  a  few  general  direc- 
tions as  to  diet.  It  was  not  known  to  the  practitioner — or,  at  least,  he 
did  not  concern  himself  about  the  matter — that  the  epileptic  could  gain 
admission  to  no  hospital  of  any  kind  ;  that  he  had  no  associates,  occu- 
pation, or  recreation  ;  that,  debarred  from  the  schools,  he. grew  up  un- 
educated, and  with  a  tendency  toward  retrogression  rather  tlian  progress ; 
and  that,  without  teaching,  reared  in  idleness,  suffering  from  a  dreadftil 
malady,  neglected  in  body  and  mind,  he  could  find  shelter  at  last  only 
in  the  almshouses  and  insane  asylums,  these  being  the  only  institutions 
open  to  him.  Yet,  in  by  far  the  majority  of  cases  of  epilepsy,  the 
attacks  rob  them  for  but  brief  intervals  of  the  capacities  for  study, 
work,  recreation,  and  social  pastimes,  which  they  possess  in  common 
with  their  more  fortunate  fellow-men.  Hence  the  adoption  of  a  scheme 
of  colonization  of  epileptic  dependents  on  the  model  of  the  great  Grerman 
colony  at  Bielefeld,  of  which  the  Craig  Colony,  in  the  State  of  New 
York,  is  an  example.  The  Cmig  Colony  consists  of  a  tract  of  nearly 
nineteen  hundred  acres  of  land  in  the  most  fertile,  productive,  and  pictur- 
esque valley  of  the  State  fthe  Genesee  Valley).  Upon  this  are  already 
some  sixty  to  eighty  builuings,  with  accommodations  at  present  for  but 
840  patients.  Over  eleven  hundred  epileptics  are  now  on  the  list  of 
patients  awaiting  admission.  Here  they  are  to  be  given  an  education 
in  the  various  branches  of  learning  taught  in  the  public  schools,  to  be 
instructed  in  every  kind  of  industry,  to  be  treated  each  and  every  one 
for  epilepsy,  and  to  be  offered  a  home  in  a  sort  of  village  life,  where 
they  will  no  longer  have  the  feeling  of  social  ostracism,  or  be  debarred 
from  tlie  privilegt»s  of  intellectual  and  moral  development  enjoyed  by 
the  rest  of  mankind. 

The  out-of-d(X)r  life  in  a  farming  community  has  already  had 
wonderful  results,  which  may  be  learned  from  the  annual  reports  of 
the  colony.  It  will  suffice  to  say  here  that  the  average  reduction  in 
frequency  of  attacks  among  all  the  patients  has  l>een  fully  fifty  per 
cent.,  and  that  the  mental  and  moral  regeneration  of  the  beneficiaries 
has  been  truly  remarkable.  What  the  effect  of  such  change  of  environ- 
ment must  be  as  a  prophylactic  against  psychic  degeneration  and  insanity 
can  not  be  estimated.  We  may  now  briefly  touch  upon  the  medicinal 
and  surgical  treatment  of  ei)ilepsy.     The  old  drugs — ^borax,  nitrate  of 
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silver,  belladonna,  and  the  bromids — have  their  uses.  One  is  valuable 
in  one  case  and  not  in  the  other ;  and  each  patient,  where  the  disease  is 
idiopathic,  and  no  etiological  indication  exists  for  the  preferment  of  an 
especial  agent,  must  be  experimented  upon  with  one  drug  after  another 
for  two  or  three  montiis  at  a  time,  until  a  satisfactory  remedy  is  discov- 
ered. Upon  the  whole,  the  bromids  are  most  effective  as  a  general 
antispasmodic  for  all  cases.  While  the  bromids  are,  perhaps,  the  most 
useful  remedy  we  can  employ  as  an  antispasmodic  in  many  cases  of 
epilepsy,  their  exhibition  in  every  case  is  not  advisable.  With  a  con- 
siderable number  of  patients  the  bromids  are  entirely  ineffectual ;  with 
no  small  number,  too,  very  serious  symptoms,  such  as  acute  bromism, 
increase  of  seizures,  and  even  insanity,  supervene  upon  their  use.  In 
many  of  the  cases  where  actual  good  is  done  by  the  bromids  in  reduc- 
ing the  frequency  and  severity  of  the  attacks,  the  concomitant  symptoms 
are  such  that  it  becomes  questionable  whether  the  remedy  be  not,  after 
all,  worse  than  the  disease.  The  writer  makes  it  a  practice,  therefore,  to 
exhibit  the  bromids  with  caution,  and  never  to  employ  them  until  the 
series  of  less  harmful,  but  often  quite  as  efficacious,  remedies  for  epilepsy 
have  been  tried  in  vain. 

There  are  some  new  drugs  and  remedial  methods  that  have  come 
into  vogue  of  late  which  are  worthy  of  attention.  In  the  first  place, 
there  is  simulo,  a  South  American  plant  of  the  hyssop  family,  the  tinc- 
ture of  which  is  given  in  doses  of  one  to  two  or  three  drams  three  times 
daily.  After  an  experience  in  many  cases  for  several  years,  I  would 
say  of  simulo  that  it  deserves  trial  in  most  cases ;  that  it  is  perfectly 
harmless,  which  can  not  be  said  of  the  bromids,  borax,  belladonna,  and 
some  other  drugs  ;  that  in  a  few  cases  it  has  been  extremely  beneficial 
in  my  hands,  and  that  in  most  cases  it  has  no  effect  at  all.  Simulo 
combined  with  small  doses  of  bromid  acts  very  well.  The  so-called 
opium-bromid  treatment  of  Flechsig  is  of  value  for  many  patients, 
especially  in  old  and  obstinate  cases  where  all  other  agents  have  proved 
ineffectual.  This  treatment  consists  of  the  administration  of  opium  for 
some  six  weeks,  beginning  with  one-half  to  one  grain  three  times  daily, 
and  increasing  gradually  until  ten  to  fifteen  grains  a  day  are  talcen,  when 
the  use  of  opium  is  suddenly  stopped,  and  bromids  in  large  and  grad- 
ually reduced  doses  are  given  (thirty  grains  four  times  daily,  to  begin 
with).  I  had  used  in  certain  cases  of  epilepsy  for  some  years  codein 
with  considerable  success,  but  this  combination  of  the  opiate  with  bro' 
mids  is  still  more  satisfactory. 

Adonis  vemalis  conjoined  with  the  bromids,  as  recently  suggested 
by  Bechterew,  is  an  efficient  method  of  treatment,  from  which,  in  several 
instances,  I  have  had  gratifying  results.  Digitalis,  which  has  proper- 
ties similar  to  Adonis  vernalis,  was  formerly  frequently  given  in 
epilepsy,  but  the  new  combination  seems  to  be  much  more  efficacious. 

There  are  a  few  cases  of  epilepsy  in  which  careful  investigation  indi- 
cates self-intoxication  as  a  factor.  In  these  an  excess  of  ethereal  sul- 
phates (indican)  in  the  urine,  together  with  periodical  or  constant  attacks 
of  gaseous  diarrhea,  are  almost  positive  manifestations  of  putrefactive 
or  fermentative  changes  taking  place  in  the  alimentary  tract     It  is  re- 
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markable  how  much  benefit  may  be  obtained  in  such  patients  by  the 
regulation  of  the  diet  (milk  and  its  modifications,  koumiss,  matzoon, 
sonial,  rare  or  raw  beef,  eggs,  green  vegetables,  and  si)ecial  breadstuffs, 
like  Zwciback,  Huntley  &  Palmer's  breakfast  biscuits,  and  Voebt's 
biHcoUe  (le  leguminc),  by  the  frequent  drinking  of  hot  water  and  the 
occasional  flusliing  out  of  the  large  intestine  by  hot  water,  and  by  the 
use  of  certain  intestinal  antiseptics,  given  two  hours  afler  eating,  with 
plenty  of  water  (beta-naphtol  or  salol,  gr.  v). 

Tlie  remarkal>le  eflFect  of  the  thyroid  extract  uj)on  general  nutrition 
would  naturally  suggest  the  advisability  of  its  administration  for  experi- 
mcntjd  purposes  in  some  of  the  nervous  diseases  which  we  are  accus- 
tomed to  look  upon  as  due  to  nutritional  disturbances  in  the  nervous 
system.  With  this  idea  in  view,  I  have  employed  it  in  a  good  many 
cases  of  epileixsy,  in  a  number  witii  very  good  effect.  Especially  note* 
worthy  was  mental  improvement  in  several  cases  of  epilepsy  with 
apparently  considerable  dementia.     It  is  worthy  of  more  extended  trial. 

Aside  from  tlie  remedies  for  the  epilepsy  just  describe^l,  we  need 
occasionally  to  employ  cxTtain  other  drugs  for  i)articular  conditions^ 
such  as  stjitus  epilepticus,  maniacal  outbreaks,  pronounced  melan- 
cholic states  of  terror,  etc.  In  status  epilepticus  rectal  injections  of 
cliloml,  gr,  XX,  with  an  ounce  of  stjirch- water,  refMBated  at  intervals  of 
two  or  tliree  hours  if  needed,  give  tlie  most  satisfaction.  In  great  ideo- 
motor  excitement  we  should  use  hyoscin,  hyoscyamin,  or  duboisin 
hypodermatically,  in  doses  of  yj^  to  -^-^  of  a  grain.  In  anxious  melan- 
cholic conditions  morphin  hyiKxlermatically  is,  perhaps,  the  best  allevi- 
ating agent  to  exhibit. 

The  question  of  trephining  must  naturally  come  up  in  certain  cases 
of  epileptic  psychoses  where  tnuima  to  the  head  is  evidently  the  cause 
of  tlie  ej)ile])sy  and  psychic  degeneration.  The  following  points  are  to 
be  taken  into  consideration  as  a  guide  in  this  matter : 

1.  In  the  very  small  number  of  cases  having  injury  to  the  head  as 
a  cause  the  epileptic  habit  is  so  strong,  and  the  changes  in  the  brain 
are  usually  so  old  and  dee[>-seated,  that  an  ojieration,  as  a  rule,  does 
not  cure,  and  seldom  permanently  diminishes  the  frequency  of  the 
attacks. 

2.  Of  miscellaneous  traumatic  cases,  where  a  surgical  procedure 
seems  justifiable  and  is  undertaken,  a  cure  of  the  epilepsy  may  be 
reasonably  expected  in,  perhaps,  four  out  of  every  hundred  cases 
operated  upon. 

\\,  The  removal  of  a  cicatrix  from  the  cortex,  supposed  to  be  the 
epileptog(Miic  nidus,  will  naturally  be  followed  by  the  formation  of  a 
new  cicatrix  in  the  surgical  wound — the  creation,  therefore,  of  a  new 
epileptogenic  center. 

4.  The  more  recent  the  injury,  the  greater  will  be  the  promise  of 
lasting  benefit. 

T).  In  cases  of  traumatic  epilepsy  with  marked  epileptic  psychoses 
(recurrent  attacks  of  rage,  fury,  violence,  destructiveness,  etc.)  trephin- 
ing would  be  justifiable  as  a  possible  means  of  diminishing  the  severity, 
danger,  and  frequency  of  the  maniacal  attacks,  even  though  the  epilepsy 
itself  or  the  psychic  degeneration  might  not  be  improved. 
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CHAPTER  XL 
DEMENTIA. 
Secondary;  Senile;  Primary* 

Definition. — "  Dementia  "  is  a  term  employed  to  designate  simply  a 
general  enfeeblement  of  all  the  mental  faculties.  It  is  often  used  im- 
properly by  the  laity  as  synonymous  with  insanity.  But  in  medicine  it 
signifies  only  a  general  weakening  of  a  mind  once  normal.  Hence  it  is 
not  applied  to  congenital  mental  weakness.  The  term  "  idiocy,"  with  its 
various  degrees,  includes  all  of  these  congenital  psychic  defects.  There 
are  innumerable  gradations  comprised  in  dementia,  from  the  merest 
dullness  to  profound  deficiency  or  complete  loss  of  all  the  intellectual 
faculties.  Such  enfeeblement  of  the  mind  may  be  the  result  of  serious 
cerebral  diseases  or  disorders,  such  as  epilepsy,  alcoholism,  syphilis,  etc., 
when  the  dementia  is  qualified  as  epileptic,  alcoholic,  syphilitic  dementia, 
etc.  It  is  sometimes,  though  rarely,  a  sequel  to  acute  insanities,  like 
mania  and  melancholia,  and  to  chronic  psychoses,  like  circular  insanity 
and  paranoia,  and  hence  the  distinctive  term  secondary  dementia  applied 
to  such  examples.  It  takes  the  chief  part  in  the  syndrome  of  paresis,  so 
that  that  disorder  is  often  entitled  "paralytic  dementia."  Progressive 
mental  enfeeblement  not  infrequently  accompanies  senile  involution  and 
organic  changes  in  the  brain  incident  to  that  epoch  of  life;  hence  the  well- 
known  disorder  called  senile  dementia.  Finally,  there  is  a  form  of  mental 
disease  characterized  in  the  main  from  the  very  beginning  by  selective 
psychic  enfeeblement,  and  this  malady  is  classified  as  dementia  praecox. 

Under  the  heading  of  dementia  we  shall  now  consider  separately  the 
more  important  forms  of  dementia  just  described — viz.,  secondary 
dementia,  senile  dementia,  and  primary  dementia. 


SECONDARY  DEMENTIA. 

Secondary  dements  together  with  the  cases  of  dementia  praecox  make 
up  by  far  the  greater  number  of  the  patients  accumulated  in  our  large 
asylums.  Every  year  the  number  is  augmented  by  the  increment  of  new 
cases  which  enter  upon  this  terminal  and  incurable  condition.  It  has  been 
estimated  that  some  two-thirds  of  the  patients  in  asylums  belong  to  this 
category. 

Symptomatology. — The  cardinal  symptoms  are  defect  of  memory, 
deficient  ideation,  and  feebleness  of  judgment.  There  is  no  longer  any 
logical  co5rdination  in  the  flow  of  thought.  The  speech  is  incoherent 
when  there  are  any  ideas  at  all  to  seek  expression.  Some  patients 
chatter  a  great  deal  with  no  coherence  or  meaning,  the  only  connection 
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of  one  word  or  phrase  with  another  being  similarity  of  sound.  Other 
patients  are  absolutely  silent.  Hallucinations  are  often  present,  more 
particularly  at  the  period  of  transition  from  the  antecedent  psychosis  to 
the  terminal  dementia.  Delusions  may  also  exist,  but  they  are  vestiges 
of  the  delusions  of  the  primary  insanity  carried  over  into  the  secondary 
condition.  The  feebleness  of  mind  is  shown  especially  in  the  state  of 
the  emotions,  which  have  a  child-like  simplicity  of  expression.  These 
patients  laugh  boisterously  over  nothing,  weep  about  trifles,  and  are 
easily  enraged  without  sufficient  motive.  Naturally,  all  of  the  higher 
concepts  are  lost,  especially  those  of  esthetic  and  ethical  character. 
The  habits  become  depraved  and  loathsome  in  extreme  cases.  Mastur- 
bation, destructiveness  of  clothing,  besmearing  of  the  person  with  and 
eating  of  filth  are  frequent  manifestations  in  the  lowest  degrees  of 
dementia.  The  patients  become  robust  and  fat.  They  lose  all  expression, 
save  some  single,  automatic,  fatuous  smile,  angry  frown,  furtive  look,  or 
aspect  of  misery,  which  may  linger  as  a  legacy  from  the  previous  psy- 
chosis. They  swallow  anything  they  can  get  hold  of;  they  collect 
pebbles,  pieces  of  paper,  string,  glass, — in  fact,  all  sorts  of  rubbish, — 
which  they  either  pocket  or  use  for  personal  ornament.  Many  show  a 
proclivity  to  automatic  movements,  analogous  to  those  observed  in 
idiocy,  such  as  anteroposterior  or  lateral  oscillations  of  the  body.  Occa- 
sionally these  movements  are  more  complicated,  taking  the  form  of 
grimaces  ;  gesticulations  with  the  fingers,  hands,  and  arms  ;  running  to 
and  fro,  running  in  a  circle,  whirling  round  on  the  heel,  etc.  A  con- 
siderable loss  of  sensibility  to  pain  is  generally  noticeable  in  secondary 
dements.     Hematoma  auris  is  common  among  them. 

It  is  customary  to  classify  secondary  dementia  into  two  groups,  be- 
speaking contrasting  syndromes — ^viz.,  apaihetic  and  agUated  dementia. 

Patients  with  apathetic  dementia  are  expressionless,  never  speak, 
crouch  or  lie  about  the  floor  or  in  comers  in  the  most  negligent  attitudes, 
and  cover  their  heads  with  their  clothing. 

Patients  with  agitated  dementia  are  the  restless  ones  just  alluded  to, 
and  such  cases  as  show  a  tendency  to  accesses  of  excitement  These 
outbreaks  are  doubtless  aroused  by  processes  going  on  within  the  organ- 
ism, since  they  occur  without  any  external  exciting  cause. 

Secondary  dementia  may  be  regarded  as  a  presentment  of  the  mind 
in  ruins.  Tlie  storm  has  swept  by  with  its  havoc  and  devastation. 
After  its  fury  has  been  spent,  a  certain  amount  of  placidity  remains. 
In  the  midst  of  this  calm  we  note  the  wreck  that  has  been  wrought 
Some  of  the  old  architectural  details  stand  out,  so  that  we  may  still  rec- 
ognize what  manner  of  mind  it  was.  There  are  residua,  too,  of  the 
destructive  agent  that  was  at  work,  traces  that  indicate  the  character 
of  the  brain-storm  when  it  was  at  its  height. 

The  foregoing  are  the  main  outlines  of  secondary  dementia,  but,  as 
intimated  before,  there  are  innumerable  gradations  of  mental  enfeeblement 
in  these  cases.  A  large  part  of  the  work  done  in  and  about  asylums  is 
performed  by  secondary  dements  in  whom  the  intellectual  decay  is  not 
extreme. 

Course   and   Prognosis. — The  course  of  secondary  dementia  is 
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chronic.  Usually,  there  is  no  progressive  increase  of  mental  enfeeble- 
ment,  rather  a  pause  after  a  time,  when  the  mind  reaches  a  certain 
plane  of  deterioration.  Here  the  process  becomes  stationary.  The 
patient  leads  his  mindless,  vegetative  existence  for  years  and  years, 
sometimes  to  a  good  old  age,  because  in  the  asylum  he  lives  a  life  of 
perfect  regularity  as  to  food,  sleep,  and  exercise,  and  is  snugly  pro- 
tected from  the  vicissitudes  of  weather  and  of  the  daily  struggle  in  the 
outer  world. 

These  patients  never  recover.  Actual  tissue-alterations  were  made 
by  the  psychosis  which  swept  through  their  brains. 

Pathological  Anatomy. — ^Thickening  of  the  vascular  walls,  dis- 
tention of  the  perivascular  spaces,  destruction  of  ganglion-cells  and 
cortical  association  fibers,  and  some  narrowing  of  the  cortex — these  are 
the  main  postmortem  findings. 


SENILE  DEMENTIA 

This  is  a  progressive  mental  enfeeblement  at  the  period  of  senile 
involution,  dependent  upon  organic  changes  in  the  brain  :  therefore,  a 
chronic  organic  psychosis. 

Etiology. — Heredity  has  been  noted  in  some  fifty  per  cent  of  the 
cases.  Males  and  females  suffer  about  equally.  The  disorder  rarely 
appears  before  the  sixtietli  year.  Mental  stress  and  physical  illneas, 
together  with  the  senile  involution,  are  the  chief  etiological  factors.  In 
most  of  the  cases  arteriosclerosis  takes  part  in  the  causation  of  the 
disease,  inducing,  as  it  does,  general  malnutrition  of  the  brain,  as  well 
as  frequent  local  degenerations  of  small  or  large  extent. 

Symptomatology. — The  earliest  symptom  is  failure  of  memory. 
The  most  recent  memories  disappear  first  in  a  sort  of  chronological 
order.  After  a  time  the  patient  fails  to  recognize  any  of  his  surround- 
ings or  any  of  the  people  about  him.  He  converses  with  those  near 
him,  and  miscalls  them,  as  if  they  were  old  friends  of  long  years  ago. 
He  lives  over  old  events  as  if  they  were  now  enacted.  Later  on  even 
these  old  memories  vanish  also.  With  failing  memory,  the  judgment- 
associations  perish.  The  patient  commits  many  breaches  of  decorum, 
and  later,  with  the  degeneration  of  ethical  feelings  and  the  ascendancy 
of  coarser  instincts,  may  become  very  negligent,  indecent,  and  unclean 
in  habits ;  may  pilfer  and  dastroy  things ;  may  expose  his  person,  mas- 
turbate, or  attempt  liberties  with  little  girls,  etc.  His  loss  of  judgment 
may  induce  him  to  foolishly  squander  his  money  and  properties. 

Illusions  and  hallucinations  begin  to  manifest  themselves.  They  are 
usually  of  terrifying  character. 

Delusions  make  their  appearance.  These  are  nearly  always  perse- 
cutory in  nature,  and  arise  either  as  primary  ideas  or  as  the  result  of 
depression  or  on  the  basis  of  hallucinations.  Next  to  delusions  of 
persecution  in  frequency,  we  observ^e  hypochondriacal  delusions,  with 
contents  modified  by  the  weak-mindedness  present.  Delusions  of  ap- 
proaching poverty  are  quite  common. 
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The  underlying  mood  is  oflen  melancholic ;  an  exalted  mood  is  ex- 
tremely rare.  Changeability  with  irritability  is  perhaps  the  most  usual 
affective  condition. 

Tlie  beliavior  of  these  patients  in  relation  to  night  is  noteworthy. 
Ilhisions,  halhieinations,  delusions,  and  emotional  states  all  become 
more  pronounced  at  night.  A  striking  feature,  too,  is  extreme  motor 
restlessness,  especially  at  night.  These  patients  try  to  get  up  from 
bed,  to  wander  about  the  house,  to  get  away  from  something  or  some- 
body. Sometimes  true  melancholic  anxious  states  come  on  and  lead  to 
attempts  at  suicide. 

So  far  as  Ixxlily  symptoms  are  concerned,  we  note  foremost  among 
them  a  general  senile  decrepitude,  to  which  are  added  senile  tremor  of 
the  hands,  and  often  various  stigmata  of  focal  lesions  in  the  brain 
(aphasic  and  paraphasic  attacks) ;  sometimes  hemiparesis,  monoplegia, 
hemiplegia,  etc.,  complicate  the  picture.  The  patients  often  complain 
j  !  of  severe  pains  all  over  the  body,  of  vertigo,  ringing  in  the  ears,  sparks 

i"  before  tlie  eyes,  etc.     Often,  too,  there  is  noticeable  diminution  of  sen- 

j  sibility  to  touch  and   pain  in  various  areas,  or  over  the  whole  body. 

:  i  Occasionally  an  esi>ecial  color  is  given  to  the  symptoms  described  by 

[  '  true  maniacal  or  melancholic  phases  appearing  in  the  course  of  the  dis- 

ease. 

Course  and  Prognosis. — Senile  dementia  develops  gradually  upon 
the  basis  of  senile  psychic  degeneration,  and  lasts,  ordinarily,  from 
three  to  five  years,  sometimes  witli  remissions  which  are  never  so  note- 
worthy as  the  remissions  of  paralytic  dementia.  In  rare  instances 
an  acute  course  is  taken,  the  disease  terminating  by  death  in  a  few 
months.  Paralytic  attacks  arc  not  infrequently  observed  in  the  course 
of  the  malady,  giving  it  a  certain  analogy  to  jMiresis.  The  prognosis  is 
unfavorable,  as  the  disorder  is  incurable  and  progressive  to  a  fatal  end. 
Diagnosis. — The  most  important  indications  for  diagnosis  are 
defects  of  memory  and  judgment  and  acts  dependent  upon  loss  of 
ethical  feeling. 

Pathological  Anatomy. — We  observe  at  autopsy  chiefly  the 
following  conditions  : 

1.  (isteophytic  dei)osits  on  the  inner  surface  of  the  skull. 

2.  Pachymeningitis  hsBmorrhagica  interna  (more  frequently  even 
than  in  paralytic  dementia). 

3.  Opaque  and  thickened  leptomeninges. 

4.  Increased  fluid,  subdural,  and  in  the  meshes  of  the  pia-arachnoid. 

5.  Distention  of  tlie  ventricles  with  serum,  and  granular  ependyma. 

6.  Extreme  narrowing  of  the  cortex,  with  gaping  sulci. 

7.  (leneml  endarteritis  deformans  (often  with  foci  of  softening  and 
hemorrhage). 

8.  Wide-spread  degeneration  of  ganglion-cells  and  association  fibers. 
Treatment. — Many  cases  of  senile  dementia  can  be  treated  at  home. 

It  is  only  when  tendencies  to  suicide,  sexual  immoralities,  waste  of 
property,  and  grwit  ideomotor  excitement  are  exhibited  that  conmiitment 
is  necessary.  The  bromids  are  the  best  hypnotic  for  these  cases. 
Panildehyd  is  extremely  useful,  too,  since  it  is  efficient  as  a  hypnotic 
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ami  does  not  injure  the  circulation  or  afTcct  the  digestive  apparatus.  In 
melancliolic  phases  opium  acts  well.  Hyoscin  and  its  conveners  are 
not  to  l_>e  reeommended  lieeaiise  of  their  depressing  aetion  on  the  heart* 


PRIMARY  DEMENTIA.* 
Synonyms. ^Acute  dciueiitia  ;  Ai^ute  curable  detijentia ;  Stupiditas, 

Defi^nition. — Prima ly  dementia  is  an  acute  curable  |isychoBrs  ehame* 
teriziHl  Ijy  ideoomtor  inhihitioii  mid  apathy.  The  inhiljitiou  of  thr>u^ht 
iiiiiv  attain  tu  the  degree  n("  e^jmplete  crssatiou  ot*  the  psyeliie  tYuR'tions, 
and  that  of  motion  to  complete  innnohility. 

Etiology.' — This  is  essentially  a  disurder  of  youth.  A  rare  dii>^ease 
in  itself,  it  is  ehietly  encountered  in  ydinrtr  |iers<iuy  betwetm  the  ujtres  of 
puberty  and  thirty  yt^urs.  After  tfnrty-five  it  is  extremely  infrerjncnt 
A  neuropathic  cmistitutinii  is  f^nnid  in  some  sixty  per  cent,  of  the  cases. 
Any  mental  or  physical  stress  that  in<luees  exhaustinn  of  the  nervous 
system  may  act  as  an  exciting  cause  of  primary  dementia,  Frij2:ht,  con- 
cussion of  the  l>rain  from  traimia,  hemorrhages,  frcHpiont  ehild-l>crn^ing, 
physical  and  mental  overwork  or  overexertion,  and  maj^turbatiou  have 
all  been  cited  as  etiological  t actors. 

Symptomatology. — The  development  of  the  mala^ly  is  gradual* 
At  first  there  is  ditticidt  concent  ration  of  the  thcnights  with  loss  (»f  in- 
terest in  everything  and  a  certain  restlessness.  The  patient  percM^ives  a 
lack  ot*  energy  in  his  idea-associations  ;  nothing  suggests  thoughts  to  him, 
and  he  begins  to  feel  a  sort  of  depressed  wonder  at  liis  own  condition, 
Comj>lieiittHl  processes  of  thought  become  ini|>ossible.  and  even  the 
simplest  cimcrete  mennirv-pietures  are  difficult  of  it^col lection.  He  can 
not  recall  the  countenances  of  his  friends,  the  position  of  the  furniture  in 
his  roonij  the  situation  \\i  his  home,  the  events  of  the  pastor  of  yestenlay. 
He  feels  his  head  empty  of  ideas.  Things  seem  to  grow  flistaut  ;  voices 
sound  far  away.  The  senses  iH^eome  Idunted  and  respond  at  first  slowly, 
later  not  at  all,  to  stimuli.  The  patient  sinks  deeper  and  deef)er  into 
a  dream-state.  His  face  becomes  expressionless,  his  eyes  staring  into 
vacancy.  He  makes  no  response  to  quei^tions.  He  pays  no  attention  to  his 
stuToundings,  to  his  ilrcss,  to  Ids  physical  neetls.  He  grows  anesthetic 
and  analgesic.  The  eutaneons  reflexes  are  markedly  dinnnislied.  The 
pupils  are  wiilely  dilatetl,  and  react  lint  shiggisldy.  The  tendon-reHexes 
are  exaggeiiiteiL  There  arc  no  delusions,  hallnciuati*nis,  i\v  illusions,  Jis 
a  rule,  though  in  some  rare  instances  tliere  may  be  some  tnmsient  mani- 
festation of  such  symjitoms.  The  immol>ility  is  flawid  in  cliara<-ter, 
only  seldom  presenting  auy  indication  of  spastic  tension.  For  Iiours 
and  days  he  will  stiiud,  sit,  or  lie  in  one  place.  He  is  usually  sj^R'ech- 
less,  but  if  an  attempt  is  made  to  utter  an  interjection  or  phrasCj  the 
voice  is  so  low  as  to  be  little  more  than  the  movement  of  the  muscles  of 
articidation.  The  pulse  is  small  and  weak^  the  heart-action  retarded, 
the  temperature  subnonnal,  the  ri^spiratitai  sliallow. 

A  peculiar  feature  of  the  condition  is  the  oecnrrence  of  sudden  epi- 
sodic perioils  of  excitement^  with  a  certain  amount  of  exaltation  lasting 

^  This  gix>up  of  cases  is  of  recent  years  added  to  the  dementia  pra^cox  group.    (See 
Lpage  825.) 
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an  hour  or  two,  in  which  the  patient  runs  about,  sings,  dances,  and  talks 
incoherently. 

There  are  forms  of  primary  dementia  which  are  more  or  less  compli- 
cated with  melancholia,  stuporous  paranoia,  and  neurasthenia. 

Course  and  Prognosis. — ^The  psychosis  lasts  from  a  few  months  to  a 
year  or  more,  and  about  three  in  five  gradually  recover.  Most  of  those 
who  recover  show  a  defect  of  memory  for  what  has  occurred.  Some 
cases  recover  incompletely,  and  some  undergo  an  imperceptible  tran- 
sition into  secondary  dementia. 

Diagnosis. — ^The  chief  difficulty  in  diagnosis  lies  in  the  dififerentia- 
tion  of  apathetic  forms  of  melancholia  from  primary  dementia.  From 
the  expression,  attitude,  gestures,  and  speech,  one  determines  the  exist- 
ence of  the  anxious  state  or  hallucinations  which  lie  at  the  base  of 
melancholia  passiva  or  melancholia  attonita.  The  history  of  the 
patient  will  distinguish  congenital  or  acquired  idiocy  from  this  form 
of  insanity. 

Pathological  Anatomy. — No  physical  basis  has  been  established 
for  this  disease.     It  is  regarded  as  a  purely  functional  psychosis. 

Treatment. — Mild  cases  may  be  treated  at  home  under  propitious 
conditions.  At  the  same  time,  most  of  these  patients  are  better  off  in 
asylums,  where  the  discipline,  regular  life,  and  expert  care  favor  speedy 
recovery.  Rest  in  bed  and  overfeeding  are  requisite  at  first.  Regular 
hydrotherai>eutic  measures  are  of  value  (at  first  short  warm  baths,  later 
on  showers  and  spinal  douche).  Medicines  are  of  no  especial  value 
except  in  the  episodic  periods  of  excitement,  when  the  bromids  may  be 
employed,  together  with  hot  wet-packs. 
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CHAPTER  XII. 
DEMENTIA  PRAECOX, 

Dementia  praecox  is  a  disease  beginning  usually  in  early  life,  and 
characterized  chiefly  by  a  more  or  less  marked  and  peculiar  enfeeble- 
ment  of  the  mind,  but  manifesting  upon  this  basis  a  considerable  variety 
of  symptoms,  such  as  emotional  indifference,  weakness  of  judgment, 
flightiness,  verbigeration,  automatic  obedience,  catalepsy,  echopraxis, 
stereotypy,  negativism,  mutism,  impulsive  actions,  affectations,  grimaces, 
and  unemotional  laughter,  delusions  of  a  depressed  or  grandiose  nature, 
and  hallucinations. 

It  is  not  easy  to  offer  a  brief  and  clear  definition  of  dementia  prsecox 
and  I  have  made  the  above  from  an  analysis  of  Kraepelin's  descriptions 
of  the  multiform  phases  of  this  psychosis.  He  has  brought  together 
under  this  name  a  group  of  mental  disorders,  the  distinguishing  feature 
in  all  of  which  is  a  special  type  of  dementia  most  clearly  outlined  in 
terminal  conditions. 

Tliere  are  cases  in  which  all  of  the  psychical  functions  are  equally 
enfeebled,  as  in  the  disorder  which  we  have  been  accustomed  to  call 
primary  dementia,  and  which  type  is  now  included  in  the  new  category. 
These  are  exceptional.  The  characteristic  of  the  enfeeblement  of  mind 
in  dementia  prsecox  is  the  inequality  of  weakening  of  the  several  facul- 
ties, a  sort  of  selective  deterioration. 

Kraepelin  includes  in  this  large  group  of  cases  our  old  class  of  cases 
known  as  primary  dementia,,  the  catatonia  of  Kahlbaum,  the  hebephre- 
nia of  Kahlbaum  and  Hecker,  and  the  large  group  of  cases  that  we  in 
this  country  have  been  in  the  habit  of  calling  chronic  mania  and  chronic 
melancholia  according  to  the  nature  of  the  delusions  presented  (grandi- 
ose or  persecutory)  and  which  are  held  by  Kraepelin  to  be  paranoid  types 
of  dementia  praecox.  True  paranoia,  or  chronic  delusional  insanity,  is 
not  included. 

Classification. — This  author,  therefore,  divides  his  group  dementia 
praecox  into  three  types  of  the  disease,  viz. : 

1.  The  hebephrenic  type. 

2.  Tlie  catatonic  type. 

3.  The  paranoid  type. 

It  must  be  borne  in  mind  that  these  types  are  more  or  less  inter- 
related and  often  run  into  each  other. 

Etiology. — Dementia  praecox,  according  to  Kraepelin,  represents 
some  fourteen  to  fifteen  per  cent,  of  all  admissions  to  asylums,  of  which 
five  to  six  per  cent,  would  represent  the  hebephrenic  and  catatonic  types 
and  nine  to  ten  per  cent,  the  paranoid  group.  This  disorder  is  essen- 
tially a  disease  of  early  life.  In  a  study  of  296  cases  Kraepelin  found 
that  sixty  per  cent,  began  before  the  twenty-fifth  year,  though  typical 
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examples  may  be  noted  at  any  age.  In  the  earlier  years  the  disease  is  more 
apt  to  appear  as  a  simple,  gradually  progressive  dementia  (hebephrenic 
type),  a  little  later  in  adolescence  as  an  acute  or  subacute  form  with  cata- 
tonic symptoms,  and  still  later  as  a  {mranoid  condition.  The  two  sexes 
are  equally  liable  to  the  disorder,  though  there  are  more  males  aflFected 
by  the  liebephrenic  form  and  more  females  by  the  catatonic  and  para- 
noid forms.  Heredity  was  noted  in  seventy  ])er  cent,  of  the  cases,  and 
physical  stigmata  of  degeneration  are  frequently  to  be  observed.  In  ten 
to  eleven  per  cent,  of  Kmepelin's  cases  the  development  of  the  disease 
was  {)receded  by  severe  acute  diseases,  such  as  typhoid  fever  and  scarlet 
fever,  but  as  usually  years  had  elapsed  between  the  two  episodes  little 
value  is  to  be  attached  to  such  relations.  Alcoholism  seems  to  have  no 
])lace  as  a  cause.  It  is  notewortiiy  that  more  tlian  six  per  cent,  of 
Kraepelin's  cases  developed  in  prison. 

As  to  the  pathological  basis  for  dementia  praxjox,  Kraepelin  is  of 
the  oj)inion  that  we  have  to  deal  with  an  actual  chemical  injury  to  the 
cortical  cells  causing  their  deterioration  or  destruction,  and  that  the 
origin  and  development  of  the  psychosis  are  best  explained  by  the 
theory  of  an  autointoxication  arising  ix)ssibly  in  connection  with  proc- 
esses going  on  in  the  sexual  organs.  He  is  led  to  the  last  idea  by  the 
unusually  close  association  of  the  disease  with  the  age  of  development, 
with  menstrual  disorders,  and  with  j)regnancy  and  childbirth. 

Another  view  which  has  perhaps  wide  credence  is  that  the  original 
impetus  to  psychical  development  implanted  in  an  individual  becomes 
prematurely  exhausted,  and  the  intellectual  powers  give  out,  dwindle, 
and  (lisapi)ear. 

Symptomatology. — Let  us  first  take  a  view  of  the  general  symp- 
toms of  dementia  praKJox  and  later  seek  a  mental  grasp  of  the  syndromes 
pres<^»nted  by  the  three  types  mentioned  above.  The  underlying  char- 
acteristic of  psychical  enfeebleinetit  common  to  all  has  already  been  dwelt 
upon. 

The  i^imiAQ  pej'ceptioji  of  external  impreaftions  is  little,  if  at  all,  im- 
paired. The  patient  appreciates  all  that  goes  on  about  him  far  more 
than  one  would  suppose  from  his  behavior.  One  is  surprised  to  learn 
that  patients  ai)parently  wholly  stupid  and  dull  will  take  note  of  innu- 
merable remarks  and  events  in  their  neighborhood,  suddenly  revealing 
their  hundity  by  some  apt  observation. 

In  consequence  of  this,  orientation  is  seldom  disturbed  in  dementia 
pnecox.  As  a  rule,  the  patient  knows  where  he  is,  recognizes  those 
about  him,  and  clearly  appreciates  time. 

IldUucindtioiis  and  Hlmions  are  common,  especially  in  acute  or  sub- 
acute conditions.  Tiie  auditory  are  most  frequent,  after  which  come 
hallucinations  and  illusions  of  sight  and  common  sensation  (feelings  of 
currents  passing  through  the  body,  of  being  touched,  or  of  influences). 
These  sensory  symptoms  tend  at  first  to  be  of  unpleasant  nature  and  to 
distress  and  depress  the  ])atient,  but  are  later  received  with  unconcern, 
or  at  times  with  amusement  as  if  they  were  a  species  of  theatrical  per- 
formance. 

Coyisciotisness  is  in  many  cases  clear  throughout,  though  occasionally 
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somewhat  clouded  in  excited  or  stuporous  states*  On  the  other  fiand, 
the  faeiihy  of  ail*  niton  h  ri'^^iilarl y  snbjt  rt  io  !*erioii,s  disturbiinee. 

One  of  tlie  must  protuiiieiit  .symiitums  is  the  Jhiiiirv  of  intered. 
Though  the  piitient  pen-eives  what  tnkejs  place  in  his  environment,  he 
contemplates  all  with  inditlerene(^ 

Mrmortf  is  relatively  little  imjwiired  in  dementia  pneeox,  except  after 
the  hijKse  of  years,  when  Hime  rediirtitto  in  tlie  fa<:tdty  may  l>e  noted. 

There  h  a  niarthfion  tn  thr  Jhnv  of  thmajhi^  bo  that  ideas  arc  assueiat«l 
with  (litfieulty  even  to  the  extent  of  an  ineoherenee  in  which  no  possible 
coiine(^ting  link  ean  he  pereeived.  But  it  must  he  conceded  that  this 
inenherenee  is  often  more  aj^parcjit  tliau  real.  It  is  very  comnmn  to 
okserve  stereutypy  nf  lantxua^e,  the  senseless  reiterati<jn  of  plntises  tVir 
days,  weeksj  monthsj  playing  upon  words,  rliyming,  and  other  forms  of 
verbif/tration, 

Tlie  faeulty  of  J mk/maif  is  affected  in  idl  cases,  Tmusitriry  or  last- 
ing tleifo^fon^i  devi'lfjp  in  a  very  large  nam  her  of  cases.  In  the  early 
stage  of  the  malady  the  ilelusiuus  are  f)f  depressc^I  eharaeter,  liypcxlion- 
driacal,  m(4aneholy,  persecutory^  but  later  on,  grandiose  ideas  appejir, 
either  in  asstK^iatitrn  with  the  depressed  ideas  or  displaeing  them.  Siieh 
delusions,  as  a  rule,  are  transitojyj  changeable,  silly,  nnd  senseless, 
apparently  hci-ausc  uf  the  mpid  advance  of  intellectual  weakness.  In 
tin;  paranoid  type  they  are  less  tmnsitoiy  and  variahlci  but  even  here 
grow  more  and  more  diseoimeeted  and  less  [ironiinent  as  tlie  dinirder 
progresses . 

There  are,  as  a  ruh\  profound  and  striking  dtsonhTs  in  the  sjiliere  of 
the  t'fmtthn>i.  An  anxious  or  sad  state  marks  the  h*"gimiing  of  tlie  tUsease 
in  an  extraordinarily  large  miinher  of  eases.  Rarely  there  is  mirthful- 
ness  with  constant  laughing  at  this  early  stage.  But  more  imjKtrtant 
than  these  tninsitory  eonditiims  of  depression  or  exaltation  is  the  invari- 
alile  de%^elo]nnent  in  this  ilisorder  of  rmofiouai  (hirntHidioiK  This,  in- 
detx^l,  is  one  of  the  fuuilamental  characteristics  of  dementia  pran-ox.  The 
failure  of  hiterest  already  alhuUxl  to  depends  in  a  measure  upon  the 
general  emotional  decadence,  since  the  faculty  of  attention  lias  an  emo- 
tional foundatiini.  The  ]mtient  feels  neither  s^idncss  nor  joy.  He  is 
indift'erent  to  his  relatives  and  friends,  to  his  old  ftecojmtions  and  pleas- 
ures, to  pain,  to  fears,  to  desires.  He  is  insensitive  to  injuries,  to  bodily 
diseomfort,  to  uncfmifortable  physical  positions,  to  pricking  witJi  a  neetUe, 
but  not  always  to  linnger.  Tlie  presence  of  f»HKl  will  often  arouse  an 
iutcTest  that  is  otherwise  wholly  laeking. 

This  emotional  inditlerenee,  together  with  deterioration  of  will-power, 
gives  rise  to  numerous  morhiii  manifestatiuns  in  the  doniaiu  of  conduct. 
The  patient  is  often  pmetically  will-less  and  has  lost  every  ordinary  incen- 
tive to  n<unnal  l)ehavi<u\  He  sits  stufiidly  about,  negligent  of  jrerson 
and  dress  and  of  the  deniantls  of  nature,  or  at  times  develops  some  sad- 
den imperative  motor  aetivity  which  may  n-aeli  the  degree  of  a  stormy 
maniacal  exeitement.  Impulsive  actions,  silly  and  senseless,  often  dan- 
gerous and  destruetive,  are  manifested,  but  wholly  without  will  or  pur- 
.pose.  They  are  the  planless  expression  tif  an  imier  tension*  ^'ery  often 
Ithe  automatic  hnpulse  will  be  rciteratiHl  over  and  over  again  in  either 
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knguage  or  conduct,  constituting  stereotypy.  The  patient  will  repeat 
the  same  words  or  phrases  over  and  over  again,  or  turn  backward  and 
forward  or  round  and  round,  or  move  the  hands  to  and  fro,  or  take 
attitudes  for  hours.  A  very  singular  symptom  in  this  connection  is 
negativimi.  Every  incentive  to  some  sort  of  motor  expression  is  met 
and  overcome  by  a  counter-incentive,  by  an  inhibition.  The  will  is 
blocked,  as  Kracpelin  describes  it  ( Willensperrung),  To  the  category 
of  negativism  belong  mutism ;  resistance  to  feeding,  dressing,  undressing; 
obstinate  resistance  to  all  that  physician  or  nurse  tries  to  do  for  the 
patient;  the  holding  in  of  the  saliva  and  excretions;  the  creeping  under 
the  bedclothes;  the  turning  away  when  spoken  to;  the  inaccessibility  to 
all  requests  and  influences.  Negativism  varies  in  extent  and  degree  in 
various  patients  and  often  in  the  same  patient  It  is  not  uncommon  for 
a  condition  of  negativism,  quite  unsusceptible  to  outward  influences,  to 
be  broken  through  by  some  sudden  senseless  motor  impulse  arising  in 
the  patient  himself.  After  the  impulse  has  been  executed  the  patient 
relapses  as  suddenly  into  the  former  resisting  state. 

With  such  reduction  and  perversion  of  the  will  in  dementia  prsecox 
it  is  not  surprising  to  observe  at  times  in  every  case  some  degree  of  «itg^ 
gestive  auiomcUismy  such  as  echolalia,  echopraxia,  and  catalepsy. 

The  physical  disorders  of  dementia  pnecox  have  no  pathognomonic 
value,  though  many  have  been  studied  and  described.  Among  them 
are  attacks  of  syncope;  epileptiform,  apoplectiform,  and  hysterical 
seizures;  localized  spasms;  tetany;  transitory  paralyses;  aphonia;  sin- 
gultus; choreiform  movements;  "athetoid  ataxia";  aphasia;  exaggerated 
reflexes  and  increased  mechanical  irritability  of  the  muscles;  dilated 
pupils  usually;  vasomotor  disorders  (cyanosis,  cedema,  dermographia, 
hyperidrosis) ;  increased  salivary  secretion;  pulse  slow  or  rapid,  often 
weak  and  irregular;  subnormal  temperature;  amenorrhea;  diffuse  enlarge- 
ment of  the  thyroid  gland;  anaemia;  emaciation  in  acute  and  subacute 
conditions,  but  rapid  increase  in  weight  in  later  stages. 

Having  thus  passed  over  cursorily  the  general  symptomatology  of 
dementia  prsecox,  it  remains  to  place  before  the  student  rather  briefly 
the  main  features  of  the  three  types  described  by  Kracpelin.  The  hebe^ 
phrenic  form  is  characterized  chiefly  by  a  simple,  progressive  enfeeble- 
mcnt  of  the  mind,  varying  in  degree,  and  manifesting  itself  usually  as 
a  subacute,  sometimes  as  an  acute  psychosis. 

The  catcUonic  form  is  distinguished  by  peculiar  conditions  of  stupor  or 
excitement,  with  8ympton^s  of  negativism,  stereotypy,  and  suggestibility, 
and  tending  mostly  to  termination  in  dementia.  When  Kahlbaum  first 
descrilxHl  catatonia  he  included  under  that  head  cases  of  melancholia 
attonita,  stujwr,  acute  dementia,  etc. 

The  paraiwid  type  is  characterized  by  a  rapidly  developing  mental 
weakness  with  preservation  of  lucidity,  and  by  a  chronic  delusional  and 
hallucinatory  state. 

The  author  separates  this  type  into  two  main  groups:  one,  dementia 
paranoides  (with  permanence  of  countless  disconnected,  constantly 
changing  persecutory  and  grandiose  ideas,  associated  with  moderate 
excitement),  and  a  second  group  characterized  by  singularly  fantastic 
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delusions,  innumerable  hallucinations  and  illusions,  a  more  connected 
development,  lasting  a  few  years  and  then  disappearing  or  terminating 
in  confusion. 

Prognosis. — The  prognosis  is  unfavorable,  most  cases  ending  in 
permanent  dementia;  but  a  few  do  recover.  It  is  to  be  noted  that 
remissions,  similar  to  those  of  general  paresis,  are  frequent  in  this  psy- 
chosis ;  hence  patients  may  seem  to  have  recovered  fully  and  yet  in  a 
few  days,  months,  or  years  there  is  a  permanent  return  of  the  malady. 

Treatment. — There  is  nothing  specific  to  be  said  in  r^ard  to  treat- 
ment, and  the  physician  must  be  guided  by  the  general  measures  de- 
scribed in  other  chapters  of  this  book.  In  the  early  stages  there  is  a 
possibility  of  arrest  of  the  disorder  by  paying  great  attention  to  every- 
thing bearing  upon  nutrition  (out-door  life,  exercise,  overfeeding,  tonics, 
etc.),  by  eflTecting  a  change  of  environment,  and  sometimes  by  suggestive 
therapeutics. 
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CHAPTER  XIII. 
PARALYTIC  DEMEIsmA* 

Synonyms. — Dementia  paralytica ;  Progressive  general  paralysis ;  Oeneral  pareoB ; 
General  paralysis  of  the  insane. 

Definition. — Paralytic  dementia,  as  its  name  implies,  is  a  disorder 
characterized  chiefly  by  progressive  enfeeblement  of  the  mind,  together 
witli  a  progressive  general  paralysis  of  the  whole  body.  It  is  essen- 
tially a  cortical  disease,  but  its  symptomatology  is  frequently  modified 
by  spinal  complications.  The  psychic  symptoms,  in  addition  to  the 
characteristic  progressive  dementia,  present  multiform  phases,  neu- 
I  j    \  rasthenic,  hysterical,  hypochondriacal,  melancholic,  maniacal,  circular, 

(paranoiac,  etc.     An  expansive  phase  with  delusions  of  grandeur  is  very 
common  at  one  period  or  another  in  the  course  of  the  malady. 
\  »  Etiology. — Intellectual  overwork  or  strain,  working  on  a  founda- 

,  I  ^  tion  impaired  by  syphilis  or  alcoholism,  or  both,  may  be  said  to  be  the 

:  I  ^  chief  cause  of  general  paresis.     Heredity,  undoubtedly,  plays  a  part  in 

.  \  t  the  causation  of  tliis  form  of  mental  disorder,  though  perhaps  not  so 

;  '  t  great  as  in  other  classes  of  insanity.     The  r6le  of  heredity  lias  been 

variously  computed  at  from  ten  to  forty  per  cent.  As  regards  sex,  it  may 
be  stated  that  on  an  average,  among  all  classes  of  society,  twelve  times  as 
many  males  as  females  are  affected — the  disproportion  seems  to  be  less 
among  lower  orders  of  people.  The  age  of  onset  is  usually  during  the 
fourth  or  fifth  decad,  besixjaking  in  general  the  climacteric  period  of 
human  life.  But  general  paralysis  may  be  encountered  at  almost  any 
age.  Nearly  one  hundrea  cases  have  been  recorded  as  occurring  in 
children.  Occasionally  late  cases  are  met  with  after  the  age  of  sixty. 
It  is  a  common  disease  in  the  great  centers  of  civilization,  where  the 
intellectual  stresses  are  most  severe,  and  is  comparatively  rare  among 
lower  races.  For  instance,  it  is  seldom  observed  among  the  native 
Egyptians  or  Icelanders.  The  disease  is  more  frequent  among  men  of 
ability  in  professional  or  business  life  than  among  the  ignorant  and  un- 
cultured. 

As  regards  the  position  of  syphilis  as  an  etiological  factor,  it  maybe 
said  that  a  certain  history  of  syphilis  is  obtainable  in  at  least  fifty  per 
cent,  of  tiie  eases,  and  it  is  probable  that  tiie  true  relation  is  considera- 
bly larger.  Several  years  ago,  in  a  study  of  this  subject,  I  examined 
the  contributions  of  no  fewer  than  seventy  authors  to  the  elucidation  of 
this  ])roblem.  There  was  wnde  divergence  in  the  statistics  presented ; 
but  from  my  examination  of  all  these  figures,  it  was  assumed  that  be- 
tween sixty  and  seventy  per  cent,  of  all  cases  of  general  paralysis  were 
syphilitic,  if  not  far  more. 
\        '  By  a  comparison  of  statistics  of  the  relation  of  syphilis  to  all  other 

1  I  forms  of  insanity,  which  I  have  estimated  to  be  from  six  to  ten  per 

^Nl^OT  cent.,  we  have  the  further  fact  that  syphilis  is  seven  to  ten  times  as  fre- 

\y\  quent  in  dementia  paralytica  as  in  insanity  in  general. 

The  fact  is  thus  established  beyond  dispute  that  syphilis  is  a  striking 
etiological  factor  in  general  paresis,  and  many  modem  authorities  have 
come  to  look  upon  it  as  a  true  parasyphilitic  disease. 
/     /' 
/•    / 
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A  much  more  diflieiih  proUlem  is  to  detoniiine  the  exact  nature  of 
the  rehUionHhip  between  syphilii^  and  general  paresis.      Is  it  a  dinx't 


cause,  or  miTelv  a  eoutiibiitintj  atjent?     Is  it 


rphilitic 


eases  a  p«jst 


gyphilitie  atleetioii^  ejr  is  furejjone  sypliili.s  merely  a  |iredispMsinti-  faetor? 
The  problem  maybe  examintHl  fVou*  several  stanil]  mints.  In  I  lie  lii-st 
place,  we  have  the  ratlier  remarkable  .statistics  ot*  Lew  in  of  2(),UCM) 
cases  of  syphilis,  one  per  cent,  of  wliieh  became  in«ine,  and  in  which 
not  a  single  case  of  genera!  paresis  developcih  Then  we  have  the 
furtlier  fact,  tn  which  I  have  already  alliah^l,  that  amnng  the  native 
Egyi^tians,  where  syj*bilis  is  one  of  the  mnst  wide-sjiread  of  disunli-rs, 
scarcely  a  ease  of  geuemi  jwiresis  has  been  re|Mnie<l ;  and  in  tlie  asyinms 
at  Caini,  which  I  visited  a  few  years  ago,  not  one  such  case  w^as  to  be 
found,*  It  is  siguiiifant^  by  the  way,  that  alenbolism  is  seldom  or  never 
observed  annmg  them,  the  drirdving  of  spiritu(>ns  lapioi's  being  inter- 
dicted by  the  KiU^an.  Biich  facts  as  these  it  is  itnjiossible  to  reconcile 
w  ith  a  liyi>othesis  ascribing  to  syphilis?  the  direct  causation  of  jiaralytic 
denxcutia. 

Again,  from  the  pathological  staudpoiut,  it  is  well  known  that  the 
diiTct  invasion  iif  the  brain  by  syphilis  is  characterize<l  liy  ehauges  in 
the  bhKxl- vessels  (endarteritis  obliterans),  by  the  formation  of  gum- 
niata,  or  by  diffuse  meningeal  iidiltration  (s|)ecific  leptomeningitis  or 
meningo-enccphalitis).  Tlie  tirst  autl  tlnrd  of  these  proci'sH's  are  most 
fre^jiient  in  and  alnait  the  base  of  the  bndn.  The  secfmd  is  more  c*^in- 
nion  in  e<irtieal  regions.  On  the  other  hand,  in  general  paralysis  we 
have  a  chronic  meningitis  of  the  convexity  with  atrophy  of  tlie  cortex, 
and  the  processes  in  this  disease  and  in  syphilis  are  rpiite  distinct, 
although  there  are  eases  in  which  a  sy[>lnlitie  meningt>encephalitis  may 
closely  simulatt^  symptomaticidly  dementia  pamlytica.  The  pathological 
processes  are  dilfereiit. 

The  best  rt^ent  English  exi^sition  of  the  relationship  of  syphilis  to 
general  paresis  is  l>y  Dr.  Frtx^leriek  Mott,  in  the  **  Arch,  of  Neurology," 
pnblished  l>y  the  Pathologii!al  LaiKtratoiy  of  the  Londfui  County  Asylums, 
VoL  I.  He  does  mtt  consider  the  ilictnni  '*  no  syphilis,  no  general 
paralysis,- ^  proven,  but  believes  all  the  evidence  is  in  favor  of  tlie  strong 
inflnence  of  syphilis  in  its  production,  and  brings  forwanl  this  evidence 
in  a  c^iuvincing  wxiy.  One  of  the  most  cogent  reasons  is  to  be  found  in 
his  study  of  twent)^-two  eases  of  juvenile  general  paralysis  m-eurnng 
from  the  acje  of  eidit  to  twentv-three  vears.  Svpbilis  eon  Id  not  be  ex* 
cbaicd  in  any  of  these,  but  was  pisitively  determined  to  be  present  in 
thirteen  cases,  and  in  the  parents  in  four,  making  a  total  of  eighty  per 
cent.  He  feels,  however,  that  all  were  sypliilitic*  Dr.  Mi>tt  considers 
tile  pathoh>gieal  process  in  both  tabes  anil  general  jxiralysis  to  be  ident- 
ical, and  agrees  with  Mobiiis,  who  Ciills  them  metasyphilitie,  the  s;ime 
disease  atfeeting  different  parts  of  the  nervous  system.  8ince  my  own 
studies  of  this  subject  in  18!>2,  I  have  devoted  more  than  usual  atten- 
tion to  an  extremely  careful  examination  of  the  history  and  of  the 

*  Since  the  above  was  written  several  articles  have  appeared  noting  the  existence 
of  general  paresis  among  the  Egyptian  fellaheen^  though  not  to  any  such  extent  aa 
prevails  among  the  higher  races. 
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bodily  conditions  in  paretics  in  whom  syphilis  was  denied,  and  feel  sure 
that  the  percentage  is  much  higher  than  the  figures  given  by  me  at  that 
time.  There  are  still  some  few  cases  in  which  it  is  not  possible  to  dis- 
cover, either  upon  the  person  or  in  the  history,  any  evidence  of  previous 
syphilis,  but  we  know  that  patients  are  often  seen  in  whom  the  specific 
infection  has  been  so  mild  in  character  that  no  residua  are  left  upon  their 
persons,  and  they  have  no  memory  of  initial  lesions,  yet  the  conditions 
are  such  that  they  must  have  had  syphilis.  As  Mott  says,  women,  for 
instance,  are  often  infected  and  have  no  characteristic  lesions.  They 
may  be  immunized  by  a  spermatically  infected  fetus,  so  that  they  have 
the  disease  in  so  mild  a  form  that  there  is  no  noticeable  impairment  of 
health. 

Alcohol  would  seem  to  be  a  factor  in  some  twenty  per  cent,  of  par- 
etics. Other  toxic  agents  (lead,  tobacco,  rheumatism,  etc.)  are  also  be- 
lieved to  take  a  part  at  times  in  the  etiology.  Trauma  has  ofl«n  been 
mentioned  as  an  occasional  cause  of  paresis,  but  there  is  no  well-authen- 
ticated instance  in  literature  of  such  etiology,  and  until  better  evidence 
is  offered  we  must  doubt  the  sufficiency  of  this  factor. 

In  most  cases,  as  already  intimated,  several  of  the  causes  named  are 
associated  in  the  production  of  the  disease. 

Symptomatology. — ^The  disease  is  best  studied  in  its  three  stages 
— the  prodromal  period,  the  established  disorder  (which  may  be  exalted, 
depressed,  or  hallucinatory),  and  the  terminal  period  of  dementia. 

Prodromal  Period.— General  paresis  is  one  of  the  most  insidious 
forms  of  insanity  as  regards  its  gradual,  almost  unnoticeable  onset. 
Very  often  this  early  stage  presents  symptoms  which  lead  to  its  being 
mistaken  for  neurasthenia.  Indeed,  the  earliest  symptoms  may  be 
neurasthenic  in  character,  or  even  a  combination  of  hysteria  with  neu- 
rasthenia. Sleeplessness,  tremor,  irritability  of  mood,  hypochondriacal 
depression,  dull  headache,  ophthalmic  migraine,  pains  in  various  parts 
of  the  body,  general  malaise,  loss  of  appetite,  and  digestive  disorders — 
these  are  the  manifestations  which  may  be  readily  misinterpreted  as 
purely  of  functional  nature.  It  is  only  when  other  symptoms  in  ad- 
dition to  these  are  presented  that  a  suspicion  of  a  more  serious  malady 
may  be  entertained  or  the  diagnosis  actually  established.  These  symp- 
'  toms  are,  on  the  mental  side  :  little  faults  of  memory  ;  errors  in  speech  or 
writing ;  the  misuse  of  words ;  the  leaving  out  of  letters,  syllables,  or 
words,  or  their  reduplication  in  writing ;  growing  indifference  to  the 
higher  sentiments ;  loss  of  the  critical  faculty  ;  small  lapses  in  the  pro- 
prieties, and  failure  of  interest  in  the  more  important  affairs  of  life.  As 
these  mental  features  become  more  and  more  pronounced,  the  patient 
loses  and  mislays  things,  makes  mistakes  in  money  matters,  errs  in  ap- 
pointments, confuses  persons  and  objects,  forgets  his  way,  becomes 
easily  angered,  markedly  offends  the  proprieties,  shows  extravagance  in 
the  use  of  money,  evinces  distinct  loss  of  the  ethical  feelings,  exhibits 
proclivities  to  sexual  and  alcoholic  excess,  and  becomes  negligent  of  his 
dress. 

In  the  earlier  period  the  patient,  like  any  neurasthenic,  has  a  dis- 
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tinct  consciousness  of  his  own  illness  and  observes  his  symptoms.  But 
with  the  progress  of  the  malady — and  it  is  in  this  that  we  find  an  im- 
portant contrast  to  the  course  of  neurasthenia — he  loses  that  sense  of 
being  ill,  takes  no  furtlier  notice  of  his  own  symptoms.  On  tlie  physical 
side  there  arc  a  number  of  significant  marks  which  are  helpful  in  mak- 
ing an  early  diagnosis :  defective  inner\'ation  of  one  side  of  the  face, 
causing  a  slight  paralysis  ;  transitory  ocular  palsies,  diminished  sensibility 
to  pain,  Argyll-Robertson  pupils ;  diminished,  lost,  or  exaggerated 
tendon-reflexes  ;  a  dark,  pale,  greasy  complexion  ;  lack  of  facial  expres- 
sion ;  jerky  tremor  of  the  faciolingual  muscles  at  the  beginning  of 
voluntary  movement ;  slight  difficulties  of  articulation  ;  rushings  of 
blood  to  the  head,  and  attacks  of  syncope  or  of  mild  or  severe  epilepti- 
form convulsions.  A  number  of  other  early  symptoms  have  been 
described  by  various  authors  to  which  some  value  attaches :  loss  of 
memory  of  localization  of  tactile  sensations  (Ziehen) ;  loss  of  the 
cremasteric  reflex ;  testicular  msensibility  ;  peculiar  respiration,  with 
short  inspirations,  followed  from  time  to  time  by  prolonged  sighing 
expirations  (R^gis)  ;  gastric  and  vesical  crises  (Hunl) ;  calcification  of 
tlie  sternum,  with  incurvation  of  the  xiphoid  appendix  and  consequent 
interference  with  thoracic  breathing  (R%is). 

Period  of  Establishment  of  the  Disea.se. — When  the  disorder  is 
fully  established  after  a  prodromal  period  which  may  range  over  months 
or  years,  it  is  marked  by  both  physical  and  mental  symptoms  which  are 
usually  characteristic : 

Chief  Physical  Symptoms. — (1)  Peculiar  articulation  and  writ^ 
ing — the  "  paretic  speech  "  and  "  paretic  writing  "  ;  (2)  tremor ;  (3) 
pupillary  disorders ;  (4)  lost  or  exaggerated  tondon-reflexes ;  (5)  mus- 
cular weakness  ;  (6)  apoplectiform  and  epileptiform  crises ;  (7)  emacia- 
tion ;  (8)  trophic  disorders. 

Mental  Symptoms. — (1)  Failure  of  memory  for  both  recent  and 
old  events ;  (2)  diminishing  number  of  concrete,  abstract,  special  and 
general  ideas^;  (3)  weakening  of  judgment;  (4)  loss  of  sense  of  time 
and  place  (lack  of  orientation) ;  (5)  delusions  (marked  by  enormous 
exaggeration,  whether  exalted  or  depressed) ;  (6)  hallucinations  and  illu- 
sions ;  (7)  emotional  irritability  ;  (8)  exalted,  sometimes  depressed, 
mood  ;  (9)  loss  of  ethical  and  esthetic  feeling. 

We  will  now  examine  these  symptoms  somewhat  in  detail. 

The  paretic  speech  is  so  characteristic  that,  heard  a  few  times,  it  is 
always  remembered ;  yet  it  is  difficult  to  describe.  There  are  shades 
of  difference  in  various  individuals,  so  that  authors  qualify  the  disorder 
of  speech  as  drawling,  stammering,  hesitating,  scanning,  spasmodic, 
ataxic,  and  so  on.  It  has  some  resemblance  to  the  speech  of  a  drunken 
man.  Doubtless  the  main  seat  of  the  lesion  affecting  the  speech  of  the 
paretic  is  in  the  cortical  motor  speech-center,  but  sometimes  the  lesion 
is  probably  in  the  bulbar  centers  connected  with  the  elaboration  of  the 
motor  impulses  requisite  to  articulation.  The  jerky  tremor  or  ataxia 
of  the  speech-muscles,  together  with  incoordinated  impulses  from  the 
cortical  motor  speech-center,  is  responsible  for  the  peculiarities  in 
speech.  Labials  and  certain  consonants  are  the  most  difficult  for  the 
53 
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paretic  to  enunciate,  and  the  typical  8{>eech  is  shown  in  the  attempt  to 
pronounce  such  words  or  phrases  as  "  electricity/'  "  artillery  and  cav- 
alry brigade/'  **  immovability/'  etc.,  in  which  the  consonants  may  be 
left  out,  drawled  over,  misplaced,  or  even  reduplicated  thus  :  "  elec- 
tericity,"  "  artillililery,"  "  bigrade,"  "  immobilty."  As  the  disease 
advances,  the  words  are  run  more  and  more  together,  until  finally  the 
speech  is  utterly  incomprehensible. 

The  handwriting  of  the  patient  is  of  equal,  and  in  the  earliest 
stages  even  of  greater,  innK)rtance.  Lapses  of  words,  repetitions  of 
words  or  even  sentences,  and  esjxicially  elisions  and  reduplications  of 
letters  or  syllables  are  extremely  significant. 

The  tremor  in  pan»tics  affects  all  parts  of  the  body,  but  is  especially 
noteworthy  in  the  face  and  tongue.  In  the  tongue  it  often  takes  on  a 
fine,  fibrillary  character.  It  is  very  rare  in  even  pronounced  neuras- 
thenic conditions  to  observe  tremor  of  the  facial  muscles.  Still  we  do 
meet  with  it  at  times,  and  the  distinction  that  I  would  draw  between 
the  facial  tremor  of  profound  neurasthenia  and  that  of  paresis  is  that 
in  the  latter  disorder  there  is  a  peculiar  jerkiness  and  ataxia  in  the 
tremor,  especially  at  the  beginning  of  a  voluntary  movement.  Thus,  in 
asking  the  paretic  to  wrinkle  his  forehead,  an  ataxic  tremor  will  be  set 
up  in  the  occipitofrontal  is.  In  snarling  up  the  nose,  it  is  observed  in 
the  small  muscles  about  the  cheek  and  nose.  In  showing  the  teeth,  the 
ataxi(i  tremor  becomes  marked  in  the  levators  of  the  lip.  In  protrud- 
ing the  tongue,  there  is  a  nipid,  jerky  tremor  at  tlie  beginning  of  the 
movement. 

As  regards  the  pupils,  the  most  iiiijwrtant  sign  is  absence  of  the 
reflex  to  light.  Next  in  order  comes  extreme  miosis  (pin-hole  pupils), 
and  n(»xt  in  importiinee  a  variable  inequality  (one  pupil  being  larger  at 
one  time  and  the  other  at  another  time).  Irregularity  of  outline  of 
either  or  both  pupils  is  significant.  Simple  inequality  of  the  pupils  is 
less  distinctive  beciuise  met  with  in  other  forms  of  insanity,  and  occa- 
sionally in  normal  persons.  Marked  mydriasis  is  very  common  in  the 
latest  stage  of  the  disease. 

In  tabic  forms  of  the  disorder  the  knee-jerks  are  diminished  or  lost 
In  all  other  forms  the  tendon-reflexes  are  apt  to  be  enormously  exag- 
genit^nl,  so  that  we  get  not  only  extreme  knee-jerks,  but  quadriceps 
clonus,  ankle-clonus,  jaw-jerk,  jaw-clonus,  and  extreme  wrist-  and  elbow- 
jerks.  With  this  spjistic  condition  we  observe  also  considerable  rigidity 
of  the  mus(;les,  with  a  tendency  in  the  latest  stage  to  marked  contrac- 
tures. Often  in  tabic  forms,  when  the  knee-jerks  are  at  first  lost,  they 
become  finally  exaggerated.  Hence,  while  the  term  tabic  is  often  used 
to  describe  a  form  of  paresis  in  which  we  have  lost  or  diminished  knee- 
jerks,  together  with  Argyll-Robertson  pupils,  this  is  simply  a  descriptive 
designation,  and  does  not  nc^cessarily  imply  that  we  have  a  combination 
of  locomotor  ataxia  with  paresis. 

As  previously  stated,  one  of  the  chief  symptoms  of  paralytic  de- 
mentia is  a  progressive  weakening  of  the  muscles  in  general  of  the 
whole  body.  It  is  rather  an  enfeeblement  than  a  paralysis.  It  is 
manifested  mainly  by  localized  pareses  in  various  muscles  or  groups  of 
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mnBelrs.  These  are  oft*^n  notocl  as  early  syniptums — for  iastaiiee,  in  the 
^€6  and  face.  In  fully  one-liali'  of  the  nises  we  oli^erve,  at  one  tiiue 
or  another,  weakness  of  some  of  the  ocnhir  niiisek's,  not  intreijiiently 
giving  rise  to  tlipht|na  or  ptosis,  rarely  instagmus.  A  eertaio  innHnnt 
of  ptosis  is  otten  seen,  ami  the  overaetion  of  the  wei pit* ^fr(*n talis  in 
cunsec[uenee  fonus  a  striking  jiieture  in  many  eases.  One-sitled  paresis 
of  tlie  foi'ehead  rnnsele,  url>ienlaris  palpelirarnin,  or  lower  faee  is  rather 
common.  The  mnseles  ahuiit  the  mouth  are  pa  it  leularly  often  involved, 
so  that  inarkeil  inequality  of  tlie  nasulal>iul  fold  and  of  all  of  the  um\ 
movements  is  eneniniterecL  The  spoeeh  has  freipit^ntly  a  nasal  tone 
frujo  une-sidrd  or  tlunhle  pahite  paralysis.  Deviatitm  of  the  t<»ngue  is 
t!Oinrnon,  The  generjd  strength  of  tlie  extremities,  as  nieasnrcHl  by  ilyna- 
mometers,  is  diminished,  sometimest  on  one  side  more  than  on  the  otiier, 
presenting  the  picture  of  a  hem i paresis.  Tin*  want  of  equal  innervation 
is  s(anetimes  indieated  by  the  attitude  of  tlie  |iatient,  the  inelinatinn  of 
the  IhwIv  ti>  one  side  or  luiutlier,  l>aekward  ur  forward^  sinking  (»f  the 
head  on  the  breast,  eti*.  Weakness  in  the  mnseles  of  deglutition  leads  to 
ditfienlty  in  swallowing.  The  i>e€nliarity  of  most  of  these  |>ara lytic  phe- 
nomena is,  in  the  Hivt  plaee*  their  mildness  of  degree,  and,  in  the  seeond, 
their  frequently  transitm-y  eharaeter  (the  weakness  may  be  first  on  one 
side  of  the  faee^  tht  n  on  the  other,  now  about  one  eyi ,  now  in  an  ex- 
tremity, ete.). 

Nearly  every  ease  of  general  paresis  exlnhits,  at  some  time  in  its 
course,  eonvntsive  or  a]Mi|Jec*tifiU'm  seizures.  Usually  these  critical 
e||isudes  occur  at  the  height  fjf  the  <lisorder  nv  in  its  final  stage-s,  but 
oeeasionally  they  are  amt»ng  the  vrry  earliest  symjitonis.  For  iut^tance, 
one  ease  that  came  ruider  my  oljservatirai  began  with  a  transitory  hemi- 
plegia following  ati  apopltH'tiform  attack.  Up  to  the  day  before  this 
sei/Jire  he  had  pt  rlr*rm<'d  iiis  diifienlf  duties  as  an  accornitant  in  a  large 
ndlroatl  orgiini/atiun  to  the  peHect  satislaetion  of  his  suiK^rii^i^,  and 
none  of  his  fanuly  had  abscTvt^l  any  indieation  of  pnnlronud  syniptcans. 
He  ditnl  as  a  typical  parc^tie  a  year  lati  r.  Another  case,  much  the  same 
in  many  ways,  hegiui  with  general  ejnleptiforrn  convulsions  extending 
over  twenty-four  hours.  The  atta(4\s  may  ap]iear  in  the  IVirm  of  syn- 
cope, or  ecana,  in*  aphasia.  A  peenliarity  of  all  id"  these  crin^s  is  their 
transient  character,  and  as  even  in  eases  tenninating  fatally  in  such 
attacks  often  no  lesion  has  Ijcen  found,  their  ]Tathogeny  has  been 
aseribcd  to  congestive  conditions  or  to  (arcuniscrihcd  eden»ata  ir»  varitms 
areas  vtf  the  bnun.  As  a  rule,  mental  failure  beeiimcs  more  aj>j)ai\*nt 
after  these  crises. 

Rapid  emaciation  is  usual  after  the  disorrler  has  actually  get  in, — ^that 
is,  at  the  termination  of  the  pnKlromal  ]K^rimb — but  later  on,  after  the 
climax  has  been  reached  au<l  dementia  hti'ooies  more  ap}>arcut,  patients 
often  gain  largely  in  flesh. 

Among  the  trophic  disnnk^rs  we  note  especially  la'd-sores,  winch 
appertain  mostly  to  the  terminal  condition.  In  some  of  the  ea^es  a  true 
trophoneurosis  is  tlie  cause,  and  in  othci>i  weakens!  ]ierij>hcral  eircula- 
tion  and  nncleanliness,  A  striking  fnigility  of  tlie  btaies  is  eornmon  in 
general  paresis,  which  accounts  for  numerous  accidents  in  asylums,  such 
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as  fractures  of  the  ribs  and  other  bones,  exploited  so  often  in  the  news- 
papers as  due  to  the  assaults  of  attendants.  I  have  known  a  maniacal 
paretic  to  break  all  of  the  small  bones  of  his  hand  by  pounding  on  a 
door.  Hematoma  of  the  ear  is  very  frequent  in  paralytic  dementia, 
and  this  must  be  ascribed  to  trophic  changes  in  the  vascular  walls,  per- 
mitting some  trivial  trauma  to  cause  a  rupture  in  the  vessels  of  the  peri- 
chondrium. The  hair  frequently  becomes  rapidly  gray  in  paresis,  and 
this,  too,  is  doubtless  a  trophic  symptom. 

Among  other  physical  symptoms  occasionally,  met  with  are  to  l>e 
mentioned  changes  of  temperature,  alluded  to  in  the  chapter  on  General 
Symptomatology,  Intermittent  albuminuria,  propeptonuria,  glycosuria, 
acetonuria,  polyuria,  im|X)tence,  and  vesical  and  rectal  weakness.  Gly- 
cosuria is  sometimes  an  early  symptom. 

As  regards  mental  symptoms,  the  gradual  and  progressive  failure  of 
memory,  and,  as  a  consequence,  the  progressive  depletion  of  the  store 


Fig.  311.— A  group  of  paretics.    Taken  to  show  exalted  and  melancholic  phases  (Dr.  Atwood). 


of  memory-pictures,  ideas,  idea-associations,  and  judgment-associations, 
are  the  most  noteworthy  features  of  the  disease.  The  most  complicated 
conceptions,  as  well  as  those  acquired  latest,  are  the  first  to  disappear. 
Abstract  ideas,  owing  to  their  complexity,  are  the  earliest  to  go.  The 
patient  l()S(»s  his  memory  for  dates,  for  the  events  of  to-day  and  yester- 
day, and  finds  difficulty  in  remembering  his  ap|)ointmeiits  and  duties. 
A  v(»ry  early  loss  of  the  jx^wer  of  mental  computation  is  notable.  With  the 
progress  of  the  malady,  even  the  older  memories  and  concrete  ideas 
vanish  by  degrees.  The  patient  comes  to  have  no  knowledge  of  time, 
the  place  where  he  is,  or  of  the  friends  who  surround  him.  The  loss 
of  the  faculty  of  judgment  is  evident  at  an  early  period  in  his  failing 
observation  and  com])rehension  of  his  own  symptoms.  Ordinarily 
tliere  is  a  retardation  of  the  flow  of  ideas,  particularly  marked  in  the 
melancholic  type  of  the  disease.  In  the  exalted  type  there  is  an  accel- 
eration of  the  flow  of  thought,  which  is  given  a  special  color  by  the 
mental  enfeeblement. 
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There  are  cases  which  run  their  course  without  delusions,  the  symp- 
toms then  being  merely  the  progressive  dementia  with  advancing  physi- 
cal debility.  But  in  a  considerable  proportion  of  paretics  delusions 
are  manifested,  usually  of  grandiose  character,  associated  with  more  or 
less  ideomotor  excitement  (sometimes  approaching  the  maniacal  condi- 
tion), and  occasionally  of  melancholy  character.  The  grandiose  ideas 
of  male  patients  are  concerned  with  wealth,  jjower,  glor} ,  size,  strength, 
position,  possessions,  and  of  female  patients  with  dress,  finer}',  jewels, 
and  children.  At  an  early  period  these  grandiose  ideas  are  not  to  be 
distinguished  from  the  similar  fancies  of  many  cases  of  ordinary  acute 
mania.  But  when  the  judgment  becomes  weakened,  as  it  inevitably 
does,  a  peculiarly  distinctive  character  is  given  to  the  paretic's  delu- 
sions. The  grandiose  delusions  take  a  magnitude,  an  enormity,  a  stu- 
pendousness  not  observed  in  any  other  form  of  insanity.  Wealth  is 
counted  in  decillions  of  worldfuls  of  gold.  The  patient  is  czar,  king, 
president,  queen,  God,  at  the  same  time.  His  penis  is  a  mile  long, 
his  testicles  large  diamonds.  He  will  bring  the  Pacific  Ocean  over 
the  Andes  to  make  the  largest  waterfall  in  the  world.  He  will 
move  the  asylum  buildings  on  a  road  of  gold  to  Washington.  He 
has  thousands  of  wives,  every  one  of  whom  bears  two  hundred  children 
nightly.  He  bestows  on  his  physicians  and  nurses  royal  orders,  duke- 
doms, writes  them  checks  for  enormous  sums  of  money,  etc.  When 
the  mood  of  the  patient  is  hypochondriacal  or  melancholic,  the  delu- 
sions retain  the  same  element  of  enormitj^  despite  their  unhappy 
contents.  He  states  that  he  is  impoverished  by  having  lost  billions  of 
dollars ;  he  is  committed  to  prison  for  thousands  of  years ;  he  weeps 
because  he  can  not  do  his  duty  to  the  nations  which  he  governs ;  there 
is  some  horrible  condition  of  his  bowels  which  requires  the  most  awful 
of  operations,  etc. 

There  are  some  cases  of  general  paresis  which  exhibit  alternating 
phases  of  melancholic  depression  and  ambitious  exaltation,  and  these  are 
described  as  paralytic  dementia  of  circular  type. 

Hallucinations  and  illusions  are  frequently  observed  in  general 
paresis.  They  have  more  or  less  relation  to  the  condition  of  exaltation 
or  depression  present  and  to  the  delusions  manifested.  Auditorj^  hallu- 
cinations are  the  most  common.  They  are  noted  even  in  the  early 
periods  of  the  disease,  but  are  generally  a  part  of  the  maximum  period. 
They  are  absent  in  the  final  stage. 

Emotional  irritability  and  changeability  are  generally  evident.  The 
patient  laughs  or  weeps  easily,  and  is  often  readily  angered. 

The  excesses,  sexual  and  alcoholic,  lapses  of  propriety,  etc.,  are  sig- 
nificant of  loss  of  esthetic  and  ethical  sensibility.  He  indulges  him- 
self freely  and  without  morality  (though  previously  moral),  drinks  im- 
moderately, steals,  and  squanders  his  own  and  others'  property.  As 
his  character  sinks  lower  and  lower  he  commits  all  sorts  of  shameless 
offenses  against  decency. 

Before  passing  on  to  the  final  stage,  we  not  infrequently  encounter, 
in  the  course  of  the  disorder,  peculiar  interludes  of  recession  of  all  of 
the  symptoms.     These  are  known  as  remissions.     Remissions  last  from 
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several  weeks  to  several  mouths,  as  a  rule,  occasionally  for  a  year  or 
more.  Very  strikiug  at  times  is  the  remarkable  improvement  to  be 
observed  in  a  remission.  This  may  attain  to  a  degree  making  it  almost 
impossible  to  discover  any  vestige  of  deviation  from  the  patient^s  normal 
moutal  health.  The  extraordinary  delusions  disappear,  the  maniacal  or 
melancholic  mood  vanishes,  the  symptoms  of  confusion  and  forgetfulness 
pass  away,  and  noteworthy  intellectual  lacunae  are  filled  again.  The 
patient  may  return  to  his  affairs.  It  is  very  rarely  that  marked  physi- 
cal stigmata  of  the  disorder  diminish  and  give  place  to  normal  con- 
ditions. After  a  time  the  old  symptoms  of  the  dread  malady  reassert 
themselves  and  its  fatal  progress  is  rebegun. 

Terminal  Period. — ^As  already  intimated,  there  are  cases  in  which 

there  is  merely  a  progressive  en- 
feeblement  of  mind  and  paresis  of 
body  from  beginning  to  end,  with 
none  of  the  excited  or  depressed 
conditions,  delusions,  hallucinations, 
remissions,  etc.,  just  described  ;  cases 
which  pass  by  gradual  stages  from 
the  prodromal  into  the  terminal 
periml.  In  the  main,  however,  we 
have  most  of  these  other  manifesta- 
tions interi)olated.  The  final  stage 
is  often  ushered  in  by  the  convul- 
sive or  apoplectiform  seizures.  This 
is  the  stage  of  more  or  less  com- 
plete dementia.  We  may  still  note 
the  remains  of  old  grandiose  or 
hypochondriacal  delusions  in  the 
scarwly  comprehensible  mumblings 
of  the  paretic  dement,  but  usually 
the  mind  becomes  completely  vacu- 
ous ;  the  patient  sj)eechless,  filthy 
in  his  habits,  l)edridden,  and  more 
helpless  than  an  infant  He  lies  in 
bed,  either  motionless  or  restlessly 
moving  his  limbs  and  grinding  his 
teeth.  lie  can  scarcely  swallow  his  food,  and  often  requires  to  be  fed 
to  prevent  strangling.  He  wets  and  soils  himself,  and  bed-sores  and 
contractures  develo|).  Finally,  death  by  inhalation-pneumonia,  septi- 
cemia (from  the  bed-sores),  cystitis,  marasmus,  intestinal  catarrh,  or  ex- 
haustion steps  in  to  draw  the  curtain  on  the  distressing  picture.  Not  a 
few  die  at  an  earlier  jxTiod  in  an  epileptiform  or  a|)oplectiform  crisis. 

Duration  and  Prognosis. — Paralytic  dementia  runs  its  course  in 
three  to  five  years,  on  an  average.  There  are  more  cases  which  termi- 
nate under  three  years  than  over  five,  but  cases  lasting  five  years  are 
not  infrequent.  A  duraticm  of  ten  years  is  among  the  greatest 
rarities. 

The  prognosis  is  practically  always  death  within  a  short  term  of 


Fig.  :U2.— A  not«d  actor  who  recently  died 
of  pare-HiM.  Taken  to  nIiow  tlie  expression  of 
paralviic  dementia  in  an  unusually  expressive 
face  (loaned  by  Dr.  At  wood). 
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years.  The  author  has  never  known  personally  of  a  case  recovering. 
In  our  whole  literature  there  are,  according  to  Ziehen,  but  a  dozen 
cases  of  recovery  on  record.  It  is  probably  questionable  if  even  these 
were  genuine  cases  of  paresis,  since  an  error  in  diagnosis  is  not  at  all 
uncommon. 

Diagnosis. — The  chief  disorders  which  may  be  confused  with 
paralytic  dementia  during  the  various  stages  of  its  evolution  are 
neurasthenia,  alcoholism,  syphilis  of  the  central  nervous  system,  acute 
mania,  epileptic  dementia,  paranoia,  or  secondary  paranoia  with  delusions 
of  grandeur,  multiple  sclerosis,  and  mental  conditions  associated  with 
common  organic  lesions  of  the  brain  (tumor,  hemorrhage,  embolism, 
thrombosis).  In  atypical  cases  the  diagnosis  is  often  difficult  and 
sometimes  even  impossible. 

As  regards  neurasthenia,  it  is  only  in  the  prodromal  period  of  gen- 
eral paralysis  that  differentiation  may  be  difficult.  I  shall  attempt  to 
present  in  brief,  tabular  form  the  distinctive  diagnostic  points  of  these 
two  conditions : 


General  Pabesis  (Eably  Pebiod). 

Sluggish,  immobile,  irregular,  pin-hole, 
or  unequal  pupils. 

Diminished,  greatlv  exaggerated,  or  un- 
equal knee-jerks. 

Fibrillary  tremor  of  tongue ;  jerky, 
ataxic  tremor  of  fingers,  face, 
tongue,  occipitofron talis. 

Elision  or  reduplication  of  letters,  syl- 
lables, or  words  in  writing. 

Sometim^  noticeable  characteristic  de- 
fects in  speech. 

Usually  little  or  no  notice  taken  by  the 
patient  of  his  symptoms. 

In  some  cases  a  feeling  of  cheerfulness 
and  well-being  out  of  proportion  to 
the  actual  disorder  present. 

In  many  cases  a  vague,  hypochondriacal 
depression  with  tearfulness,  not 
reierred  to  any  definite  physical 
cause. 

Actual  evidence  generally  found  of  fail- 
ing memory,  defect  of  intellectual 
process,  weakened  judgment,  and 
loss  of  esthetic  and  ethical  feeling. 

Occasionally  epileptiform  or  apoplecti- 
form crises. 

Vertiginous  attacks  and  transitory  apha- 
sia of  mild  degree. 


Neurasthenia. 
Large  and  rather  active  pupils  usually. 

Actiw  and  equal  tendon-reflexes. 

Tremor  fine  and  rapid  of  fingers  and 
eyelids,  not  jerky,  very  rarely  in- 
volving face,  almost  never  the 
tongue  and  forehead. 

Nothing  abnormal  in  the  writing. 

No  changes  in  enunciation. 

Patient  pays  marked  attention  to  his 

symptoms. 
Patient  apprehensive  and  alarmed  at 

any  symptoms  present. 

When  hypochondriacal,  patient's  atten- 
tion fixed  on  some  definite  morbid 
process  which  he  believes  to  be 
going  on  in  his  system. 

No  evidence  of  mental  decay  or  loss  of 
esthetic  and  ethical  feeling. 


Nothing  of  this  kind  in  neurasthenia. 
Not  present  in  neurasthenia. 


In  chronic  alcoholism  we  may  have  presented  to  us  many  symptoms, 
such  as  tremor,  thick  speech,  mental  changes  and  defects,  epileptiform 
crises,  and,  where  nidimentary  polyneuritis  is  present,  lost  knee-jerks, 
which  may  simulate  the  syndrome  of  paralytic  dementia.  The  resem- 
blance is  sometimes  remarkably  close.  The  chief  diiferential  point  is 
the  great  improvement  and  often  recovery  which  take  place  in  alco- 
holic mental  disorder  on  withdrawal  of  the  alcohol.     With  abstinence 
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the  speech  becomes  normal,  the  tremor  grows  less  or  disappears,  the 
knee-jerks  return,  epileptiform  attacks  cease,  defects  of  memory  are  no 
longer  perceptible.  If  hallucinations  are  present,  they  are  more  often 
visual  and  zooscopic  in  alcoholism,  while  generally  auditory  in  paresis. 
The  delusions  of  the  chronic  alcoholic  are,  as  a  rule,  suspicious  and  per- 
secutory. It  must  be  remembered  that  a  typical  general  paresis  may^ 
however,  develop  on  the  basis  of  a  chronic  alcoholism. 

Aside  from  the  comparison  of  neurasthenia  with  the  prodromal 
period,  probably  the  mistaking  of  8y])hilis  of  the  central  nervous 
system  for  advanced  general  paralysis  is  the  most  common  error  in 
diagnosis.  The  two  disorders  have  so  much  in  common  that  their 
differentiation  is  often  only  possible  by  prolonged  observation  through 
the  whole  course  of  the  disease ;  and  if  the  paretic  dementia  should 
happen  to  progress  as  a  simple  dementia  with  none  of  the  character- 
istic episodes,  the  diagnosis  is  sometimes  quite  impossible.  The  follow- 
ing table  will  serve  to  make  some  of  the  similar  and  unlike  features  of 
the  two  maladies  apparent : 


li' 


General  Paralysis. 

Paresis  of  mild  degree  of  cranial  nerves 
at  times.  Slow  in  onset  and  trans- 
itory. 

Symptoms  of  a  diffuse  general  lesion. 

Jerky  and  ataxic  tremor. 

Loss  of  iris  reflex  to  light,  preserva- 
tion of  movement  or  iris  in  accom- 
modation (Argyll-Robertson  pupil); 
extreme  miosis. 

Characteristic  elisions  and  reduplications 
of  letters,  syllables,  or  words  in  writ- 
ing. 

Peculiar  disorder  of  speech.  (G.  P. 
speech.) 


Headaches  vague,  transitory,  and  sel- 
dom distressing. 

No  material  changes  in  the  fiindus. 

Progressive  advance  of  the  disease  to  a 
speedily  fatal  termination,  with  a 
possible  remission  in  some  instances 
for  a  brief  i)eriod. 

Delusions  oflen  expansive,  sometimes 
depressed,  characterized  by  enor- 
mous exaggeration  in  either  case. 

Affective  state  oflen  expansive,  some- 
times depressed. 

Progressive  mental  enfeeblement. 

Epileptiform  and  apoplectiform  crises  in 
nearly  every  case,  and  frequently  re- 
peated. 

Antisyphilitic  remedies  useless. 


Cerebrospinal  Syphilis. 

Complete  paralysis  of  one  or  several 
cranial  nerves  often.  Generally  sud- 
den in  onset  and  stable. 

Svmptoms  of  multiple  lesions. 

No  tremor  in  syphilis. 

Iris  oflen  immobile  both  to  light  and  in 
accommodation ;  extreme  miosis 
very  infrequent 

If  any  change  in  writinij  at  all,  due  to 
agraphia  or  dementia.  No  resem- 
blance of  the  changes  to  those  of 
paresis. 

No  sneech  disorder  usually,  but,  if  any. 
Que  to  organic  aphasias  of  one  kina 
or  another.  No  resemblance  to  the 
G.  P.  speech. 

Headaches  extremely  severe,  constant, 
and  worse  at  ni{<ht. 

Optic  neuritis  occasionally. 

Irregular  advance,  with  many  fluctua- 
tions in  intensity  and  character  of 
the  symptoms,  extending  over  a 
long  period  of  years,  and  not  neces- 
sarily fatal. 

Delusions  rarely  present 


Affective  state  usually'depressed  or  apa- 
thetic. 

Incoherence  and  thought-inhibition. 

Epileptiform  and  apoplectiform  seizures 
uncommon,  but  if  they  do  occur,  are 
generally  single,  isolated  attacka 

Antisyphilitic  remedies  of  marked  ser- 
vice. 


A  gummatous  meningitis  may,  however,  present  a  typical  general 
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paresis  in  all  its  manifestations,  and  there  are  cases  in  which  the  actual 
lesions  of  paresis  exist  side  by  side  with  syphilitic  cerebral  lesions. 

We  may  have  maniacal  outbursts  in  the  course  of  general  paresis. 
Indeed,  I  Iiave  seen  paresis  begin  in  a  number  of  instances  as  an 
apparent  acute  mania.  During  this  maniacal  state  the  chief  means  of 
differentiation  of  the  two  disorders  is  in  the  character  of  the  contents  of 
the  delusions.  Both  are  exalted  and  expansive  and  tend  to  the  same 
general  exaggeration  of  feelings  of  power,  strength,  intellectual  and 
physical  abilities,  wealth,  social  station,  etc.  But  the  stupendous  ex- 
aggeration in  general  paresis  is  never  observed  in  acute  mania.  This  is 
a  valuable  indication.  Naturally,  if  any  of  the  physical  signs  of  paresis 
are  present,  the  diagnosis  is  not  difficult. 

Epileptic  dementia,  with  its  slow  speech,  mental  defect,  and  epileptic 
seizures,  might  at  times  be  mistaken  for  a  paralytic  dementia,  presenting 
chiefly  these  symptoms.  But  the  history  of  long  years  of  epilepsy 
preceding  the  psychic  degeneration  suffices,  as  a  rule,  for  the  diagnosis. 
It  is  only  when  such  history  is  not  obtainable  that  error  might  arise. 

In  paranoia  itself,  and  in  paranoia  secondary  to  acute  mania  or 
melancholia,  the  expansive  or  depressed  delusions  are  of  a  more  fixed 
and  much  less  exaggerated  nature.  A  study  of  the  character  of  the 
delusional  contents  should  make  differentiation  easy. 

Multiple  sclerosis,  with  its  jerky  tremor,  exaggerated  reflexes,  and 
mental  enfeeblement  might  at  times  present  a  syndrome  analogous  to 
that  of  some  cases  of  paralytic  dementia.  The  tremor  of  multiple 
sclerosis,  however,  while  also  jerky  and  ataxic,  is  a  marked  intention 
tremor,  exhibiting  wider  and  wider  excursions  the  greater  the  effort  to 
carry  on  a  voluntary  movement  The  tremor  of  paresis,  on  the  other 
hand,  shows  no  such  increasing  exaggeration  on  voluntary  efforts  to 
use  the  muscles.  In  sclerosis,  the  head  is  often  involved  in  the  tremor ; 
in  paresis,  never.  Nystagmus,  so  common  in  sclerosis,  is  almost  never 
observe<l  in  paresis.  The  dementia  of  sclerosis,  when  present,  is  slight 
and  not  especially  progressive,  and  there  are  no  expansive  or  depressed 
delusional  episodes,  such  as  characterize  paralytic  dementia. 

Focal  brain-lesions  (tumor,  hemorrhage,  softening,  etc.)  with  de- 
mentia and  paralysis  may  simulate  somewhat  certain  types  of  general 
paralysis,  but  the  progressive  character  of  the  latter  disorder,  with  its 
crises  and  psychic  episodes,  should  serve  to  give  the  condition  presented 
definite  outline  and  character. 

Pathological  Anatomy. — It  is  usual  to  describe  the  pathological 
condition  underlying  paralytic  dementia  in  general  terms  as  a  diffiise 
meningo-encephalitis.  The  gross  changes  observed  at  autopsy  are  as 
follows  : 

1.  General  diminution  of  weight  of  the  brain. 

2.  Increased  fluid  in  the  subdural  space  and  in  the  meshes  of  the 
arachnoid  (external  hydrocephalus). 

3.  Pachymeningitis  hsemorrhagica  interna,  with  large,  fresh,  or  old 
hematomata  of  the  dura  mater  (in  about  half  of  the  cases). 

4.  Chronic  leptomeningitis  (opacity  and  thickening,  with  adhesion 
of  the  membranes  to  the  cortex). 
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5.  Narrowing  of  the  cortex,  with  gaping  of  the  fissures. 

6.  Distention  of  the  ventricles  with  serum  and  granulated  and  thidt- 
ened  ependyma  (chronic  internal  hydrocephalus). 

7.  Gray  degenemtion  in  the  centrum  ovale,  brain-axis,  in  various 
columns  of  the  spinal  cord,  and  in  some  of  the  spinal  roots  and 
peripheral  nerves. 

The  microscopical  findings  may  be  summarized  briefly  as  follows  : 

1.  Changes  in  the  vascular  walls,  dilatation  of  the  perivascular 
spaces,  wandering  white  and  red  blood-corpuscles. 

2.  Increase  in  number  of  the  astrocytes. 

3.  In  the  ganglion-cells  :  loss  of  the  nucleus  and  nucleolus,  cloudy 
swelling,  shrinking  of  the  protoplasmic  prcxjcsses. 

4.  Degeneration  and  disappearance  of  the  nerve-fibers  with  myelin- 
sheaths,  in  the  white  matter  and  in  the  cortex,  and  of  the  tangential 
fibers. 

The  whole  cortex  is  more  or  less  affected,  but  often  the  changes  are 
more  marked  in  one  area  than  in  another.  It  is  usual  to  find  the 
frontal  lobes  especially  implicated. 

Treatment. — In  the  majority  of  cases  of  general  paresis  commit- 
ment to  an  asylum  is  necessary,  owing  to  the  dangers  arising  from  the 
patient's  excesses.  He  may  squander  his  property  or  scandalize  his 
family  by  his  immoral  or  criminal  acts.  It  is  true  that  cases  which 
present  merely  the  dual  symptomatology  of  increasing  physical  debility 
with  progressive  mental  enfeeblement  may  be,  and  oflen  are,  treated 
at  home.  But,  on  the  whole,  it  is  better  to  act  promptly  in  placing  the 
patient  in  a  place  of  safety. 

The  disease  being  inevitably  fatal,  there  is  little  to  be  advised  in  the 
way  of  medication,  save  symptomatic  treatment.  It  is  quite  proper, 
in  cases  with  a  history  of  syphilis,  to  try  energetic  antisyphilitic  meas- 
ures— mercurial  inunctions  and  large  doses  of  iodid.  If,  by  any  pos- 
sibility, there  has  been  any  confusion  of  the  malady  with  cerebral 
syphilis,  this  will  at  least  serve  to  remove  any  doubt.  The  opium  treatr 
ment  is  of  value  in  the  periods  of  depression,  and  hyoscin,  hyoscyamin, 
or  duboisin  (gr.  -j-^  to  gr.  ^),  hypodermatically,  in  the  periods  of  mani- 
acal excitement.  W  here  epileptiform  seizures  are  frequent  the  bromids 
are  indicated,  and  in  status  epilepticus  chloral  and  starch-water  per 
rectum  (gr.  xv  to  ,^j  of  starch  water).  Chloral  combined  with  morphin 
is  to  be  recommended  in  phases  mark(»d  by  hallucinatory  excitement. 

Little  or  nothing  is  to  be  expected  from  the  many  measures  advo- 
cated by  various  authors  :  setons  and  vesicants  to  the  nape  of  the  neck, 
painting  the  neck  with  iodin,  hydrotherapy,  physostigmin,  ergotin,  and 
trepanation. 

Trephining  has  been  resorted  to  a  number  of  times  in  the  past  six 
or  eight  years,  but  seems  to  have  been  abandoned  as  useless.  The 
theory  that  led  to  its  use  was  that  there  might  be  increased  intracranial 
pressure,  but  this  theory  has  been  discarded  for  want  of  evidence. 

When  dysphagia  is  present,  the  patient  may  require  feeding  with 
the  tube.  In  the  terminal  period  of  the  disorder  catheterization  and 
careful  efiTorts  at  preventing  bed-sores  are  required. 
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CHAPTER  XIV. 
PARANOIA. 

Synonyms. — Chronic   delusional    insanity ;    Progressive    systematized    insanity ; 
Primare  Verriicktheit ;  old  term,  "Monomania." 

Definition. — Paranoia  may  be  defined  as  a  progressive  psychosis 
founded  on  a  hereditary  basis,  characterized  by  an  early  hypochon- 
driacal stage,  followed  by  a  stage  of  systematization  of  delusions  of 
persecution  which  are  later  transformed  into  systematized  delusions 
of  grandeur.  Though  hallucinations,  especially  of  hearing,  are  often 
present,  the  cardinal  symptom  is  the  elaborate  system  of  fixed  delu- 
sions. 

The  hypochondriacal  stage  is  called  by  R6gis  "  the  period  of  analytic 
concentration  "  ;  the  second  stage,  "  the  period  of  delusive  explication  "  ; 
the  final  stage,  "  the  period  of  transformation  of  personality.'* 

Varieties  of  Paranoia. — There  is  one  typical  form  of  paranoia 
to  which  the  main  portion  of  this  chapter  will  be  devoted,  because  it  is 
the  type  which  will  be  most  readily  recognized  by  the  student  and 
general  practitioner.  But  there  are  incomplete  or  immature  forms  and 
atypical  variations,  which  the  special  student  of  morbid  psychology 
learns  in  the  course  of  time  to  distinguish.  Thus,  m^y  of  those 
eccentric  or  queer  individuals  whom  we  call  "  cranks ''  are  rudimentary 
or  undeveloped  cases  of  paranoia.  Some  idea  of  the  varieties  of  para- 
noia noted  by  authorities  may  be  gathered  from  the  attempts  at  classifi- 
cation by  different  writers.  For  instance,  French  and  Italian  authors 
are  inclined  to  divide  paranoia  into  two  great  groups — viz.,  (1)  degenera- 
tive, with  original  and  late  subvarieties,  according  to  the  period  of 
life  at  which  the  insanity  develops  ;  (2)  psychoneurotic,  with  primary 
and  secondary  subvarieties,  according  to  whether  it  develop^  primarily 
or  secondarily  to  another  insanity. 

Ziehen  classifies  paranoia  into  two  great  groups,  according  to  the 
predominance  of  either  delusions  or  hallucinations — ^where  hallucina- 
tions are  the  most  prominent  symptom,  he  terms  the  psychosis  paranoia 
hallucinatoria ;  where  delusions  are  preeminent,  he  denominates  it  para- 
noia simplex.  Either  form  may  be  acute  or  chronic.  Hence  he  makes 
four  chief  types :  (1)  Paranoia  hallucinatoria  acuta  ;  (2)  Paranoia  hal- 
lucinatoria chronica ;  (3)  Paranoia  simplex  acuta ;  (4)  Paranoia  sim- 
plex chronica. 

This  last  form  is  the  name  given  by  Ziehen  to  the  complete  typical 
form  of  paranoia  which  is  described  in  this  chapter,  and  which  he 
describes  as  having  four  stages  (prodromal,  persecutor}^  expansive,  and 
pseudodemcnted).  Ziehen  also  specifies  several  varieties  of  acute  hal- 
lucinatory paranoia — viz.,  the  fleeting-idea  form,  the  stuporous,  the 
incoherent,  the  exalted,  and  tlie  depressive  forms. 

Kraflft-Ebing  makes  two  great  divisions— original  paranoia,  appear- 
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ing  in  early  childhood  or  before  puberty,  and  acquired  (tardive)  paranoia, 
appearing  between  the  ages  of  puberty  and  sixty  years.  The  latter 
class  he  subdivides  as  follows  : 

(A)  Paranoia  persecutoria :  (1)  the  typical  form ;  (2)  subtype 
(paranoia  sexualis)  ;  (3)  paranoia  querulans. 

(B)  Paranoia  expansiva  :  (1)  paranoia  inventoria  and  reformatoria ; 
(2)  paranoia  religiosa ;  (3)  paranoia  erotica. 

Etiology. — Heredity  is  a  more  important  etiological  factor  in 
paranoia  than  in  any  other  form  of  insanity.  Krafft-Ebing  states  that 
he  hits  never  seen  a  case  without  hereditary  taint.  Tanzi  and  Riva  found 
in  their  cases  of  paranoia  77  per  cent,  of  hereility  and  9.5  per  cent  of 
infantile  cerebral  disorders,  while  in  the  remaining  14  per  cent,  hered- 
itary factors  could  not  be  ascertaincnl,  but  were  not,  of  course,  ex- 
cluded. It  is  more  common  in  females  than  in  males.  It  affects  by 
preference  individuals  who  are  even  from  childhood  peculiar,  morbid, 
shy,  irritable,  mistrustful,  and  misanthropic.  It  is  very  common  to 
find,  in  cases  of  paranoia,  some  of  the  various  stigmata  hereditatis 
described  in  the  chapter  on  Etiology,  such  as  cranial  or  facial  asymmetry, 
malformations  of  the  ear  or  palate,  etc. 

Symptomatology. — ^We  will  examine  the  symptoms  of  the  different 
stages  in  the  order  of  their  development.  In  the  prodromal  period,  the 
hypochondriacal  stage  or  period  of  subjective  analysis,  as  it  has  been 
variously  termed,  which  may  have  its  conception  in  early  childhood,  the 
patient  is  morbidly  shy,  peculiar,  eccentric,  avoids  the  companionship 
of  others,  and  is  prone  to  withdraw  himself  into  the  solitude  of  his  own 
thoughts.  The  physiological  commotion  of  puberty  and  adolescence, 
with  its  inflow  into  consciousness  of  innumerable  new  sensations,  its 
flood  of  new  instincts,  powers,  ambitions,  and  idcas^  tends  to  intensify 
the  morbid  proclivities  already  evident.  The  patient  notes  his  own 
])eculiarities  of  conduct,  and  begins  to  recognize  the  singularity  of  many 
of  the  somesthetic  sensations  which  come  to  him — sensations  which  at  this 
time  might  well  be  considered  more  or  less  neurasthenic  in  character : 
paresthesias  of  the  head,  trunk,  viscera,  and  limbs;  pains  in  various 
parts  of  the  body,  tinnitus  aurium,  sparks  and  dots  before  the  eyes,  and 
the  like.  The  unnaturalncss  of  these  sensations  leads  to  his  spending 
much  time  in  contemplation  of  them,  so  that  a  hypochondriacal  com- 
plexion is  given  to  his  thoughts.  To  these  physical  sensibilities  are 
now  added  a  consciousness  of  difficulty  in  the  concentration  of  his 
thoughts ;  a  difficulty  in  the  proper  control  of  the  direction  and  subject 
matter  of  his  thoughts.  He  becomes  extremely  introspective,  and,  the 
more  he  studies  the  somesthetic  sensations  brought  to  his  attention,  the 
more  he  contemplates  the  phenomena  of  the  uncontrollability  of  his 
thoughts,  of  their  rising  unbidden  from  his  subliminal  consciousness, 
of  the  unrestmined  constellation  of  his  presentations,  the  more  is  he 
inclined  to  search  for  some  cause  of  his  morbid  condition.  At  first, 
like  an  ordinary  hypochondriac,  he  investigates  himself  to  find  a  solu- 
tion of  the  problem,  and,  failing  in  that,  he  extends  the  region  of  his 
observation  to  his  environment,  seeking  there  the  reason  of  his  strange 
feelings,  general  disquietude,  and  morbid  stream  of  thought     He  be- 
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comes  wholly  preoccupied  with  himself.  He  can  not  employ  himself, 
either  physically  or  mentally,  as  he  should.  He  fails  in  his  duties — 
in  everj'thing  he  undertakes.  People  seem  strange  to  hrm  in  their 
conduct  and  in  what  they  say.  He  grows  suspicious  and  distrustful  of 
everything  and  everybody.  What  is  done  and  said  by  others  appears 
to  have  some  significant  relation  to  himself.  People  alter  in  their  con- 
duct toward  him,  look  at  him  curiously,  smile  sarcastically  when  he 
passes,  wink  at  or  make  signs  to  one  another  when  he  is  near ;  make 
observations  among  themselves  which,  overheard  by  him,  are  construed 
as  having  a  double  meaning,  as  being  derogatory  to  him,  reflecting  on 
his  character.  The  more  he  studies  the  extraordinary  condition  of 
affairs,  the  more  gloomy,  solitary,  and  self-absorbed  he  becomes. 
Naturally,  the  growing  alteration  in  himself  really  does  provoke  the 
notice  of  others — a  fact  which  tends  to  intensify  his  ever-increasing 
suspiciousness  of  concealed  animosity  among  those  with  whom  he  comes 
in  contact.  Many  things  in  his  past  life  rise  up  in  his  memory  to  find 
a  new  interpretation  in  the  light  of  his  present  general  distrust.  His 
physical  sensations  have  become  more  marked,  have  taken  on  a  new 
character,  have  altered  from  paresthesias  to  illusions,  and  even  hallucina- 
tions, of  general  or  s]>ecial  sensibility.  He  feels  peculiar  general  sensa- 
tions, shooting  pains,  sudden  prickings  in  his  skin.  Unusual  and 
unpleasant  odors  or  tastes  harass  him.  Extraordinary  sensations  flow 
into  consciousness  from  his  genital  organs.  Much  more  serious  and 
remarkable,  however,  are  the  peculiar  changes  in  his  auditory  percep- 
tions. At  first  these  are  usually  confused  noises,  or  roaring  and 
tinkling  sounds,  with  the  gradual  perversion  of  sounds  arid  words 
heard  into  illusions  colored  by  the  suspicious  contents  of  the  patient's 
consciousness ;  later,  actual  hallucinations  of  hearing,  which  become  a 
fixed  and  permanent  feature  of  his  malady. 

The  patient  now  enters  into  the  second  or  perseaUory  period  of 
paranoia,  the  period  of  delusional  explication  of  his  troubles.  He  has 
arrived  at  what  he  conceives  to  be  a  logical  result  of  his  reasonings,  a 
rational  explanation  of  the  distress  and  affliction  he  has  undergone. 
Everything  he  has  suffered  has  been  due  to  the  machinations  of  un- 
known enemies.  The  delusions  of  persecution  are  at  first  somewhat  con- 
fused in  character.  No  particular  individual  or  group  of  individuals  is 
thus  far  responsible  for  the  inflictions.  It  is  simply  some  unknown 
persons  who  take  pains  to  manifest  ill-will  or  malevolence  toward  him. 
**  They  "  talk  against  him,  call  him  names,  attempt  to  poison  him  with 
gases  or  by  tampering  with  his  food,  and  try  to  injure  him  with  electric 
shocks  or  by  throwing  corrosive  substances  at  him.  Since  wherever  the 
patient  may  be,  wherever  he  may  go,  the  voices,  shocks,  poisons,  etc., 
seem  to  pursue  him,  he  comes  to  think  that  no  single  person  could 
manage  so  vast  a  conspiracy.  It  must  be  some  large  aggregation  of 
persons  who  are  concerned  in  the  effort  to  humiliate,  cripple,  or  destroy 
him  ;  an  aggregation  bound  together  by  ties  of  secrecy,  and  able  to  per- 
meate all  classes  of  society.  What  could  such  l>ody  be  but  a  secret 
society,  an  order  of  Masons  or  Odd  Fellows  ;  some  religious  or  political 
brotherhood — the  Jesuits,  Catholics,  Protestants,  anarchists,  or  police. 
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Perhaps  some  one  individual  is  at  the  head  of  the  band  of  plotters,  some 
arch-conspirator,  but  the  work  is  done  by  innumerable  aidesy  who 
employ  all  manner  of  means  and  apparatus  to  accomplish  his  ruin. 
This  system  of  persecutory  ideas  is  built  up  in  the  most  elaborate  way, 
and  the  more  educated  the  individual  suffering  from  paranoia,  the  more 
wonderful  the  organization  and  adjustment  of  the  various  parts  of  the 
delusional  system.  The  persecutory  delusions  of  other  forms  of  psy- 
choses, such  as  toxic  insanity,  senile  dementia,  and  melancholia,  may 
have  a  cortiiin  interest  and  fixity,  but  those  of  the  paranoiac  are  woven 
together  like  a  romance.  The  relation  of  the  former  to  the  latter  is  that 
of  the  brief  sketch  to  the  serial  novel.  The  telephone,  the  phonograph, 
telepathy,  hypnotism,  and  other  and  more  mysterious  apparatus  and 

phenomena  are  brought  into  service 
by  the  relentless  league.  I  do  not 
know  the  origin  of  Du  Manner's 
conception  of  his  novel,  "  Peter 
Ibbetsen,"  but  I  suspect  that  many 
of  its  unique  features,  especially 
that  of  "  dreaming  true,"  were  sug- 
gested by  conversations  with  some 
well-educated  paranoiac  in  a  lunatic 
asylum. 

Many  patients  seek  in  a  most 
elaborate  way  to  explain  one  pecu- 
liarity of  their  auditory  hallucina- 
tions— viz.,  the  fact  that  their 
thoughts  arc  read  off  by  the  voice 
or  voices  simultaneously  with  the 
appearance  of  the  thoughts  in  con- 
sciousness. This  adds  naturally  a 
new  terror  to  the  persecution,  for 
the  ability  of  the  conspirators  to 
road  off  and  taunt  the  patient  with 
his  own  most  secret  thoughts  is 
a  parti(nilarly  refined  siKKiies  of 
deviltry,  as  well  as  evidence  of  the 
extraordinary  psychological  power 
of  his  tormentors.  The  voice  which  si)eaks  his  thoughts,  or  answers 
his  thoughts  before  he  can  himself  utter  them,  may  be  referred  to  the 
external  world  or  to  some  part  of  his  own  body.  This  phenomenon 
has  been  variously  termed  echoing  of  the  thoughts,  motor  reprcsentiitiou 
of  articulation,  and  verbal  psychomotor  liaUuci nation.  It  depends  ui)on 
the  close  relation  existing  from  earliest  infancy  between  the  auditory 
word-center  and  the  motor  speech-center.  Any  irritation  of  this  audi- 
tory area  is  immediately,  synchronously,  irradiated  to  the  motor  sjieech- 
center.  However  slight  this  stimulation  of  the  speech-muscles,  recur- 
rent sensations  of  movement  in  them  are  carrie<l  back  to  the  brain, 
giving  rise  to  the  hallucinations  of  internal  hearing. 

The  patient  is  driven  by  his  delusions  to  make  complaints  to  the 


Fig,  313.— Young  naraiioiac  with  homicidal 
tetidoiicicN  at  i)erifHl  or  pa^Mliig  from  perscvutorj 
iuto  graiidioHc  stage  (Dr.  Atwood). 
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police,  to  judgiest  or  to  the  ja^veroor  of  the  State^  the  Pres^ident,  or  otlier 
government  ur  judicial  ayth^irities.  Not  iiifi'e*|iieiitly  lie  uttempts,  liim- 
self,  to  wreak  vtngerinee  upon  one  or  more  of  hi;*  imaginary  enemies* 
Attempts  at  homicide  are,  therefore,  eoinmon  iu  these  eases.  The 
writer  hnd  in  his  charg*^  at  the  Poii^tikccpsie  Asyhini,  for  some  years, 
Ernest  DnlHirjjjne,  a  pcrseciittuT  parantiiac,  wlitt,  many  years  ago,  ran 
througli  Fourteenth  Street,  New  York,  stabbing  women  right  arid  left 
with  a  pair  of  eonrpassc^s.  More  often  they  seek  to  escape  from  tlieir 
encnjics  by  *Yinstaut  cba uge  of  residence. 

Tlie  thinl  stage,  the  expamive  periofK  or  tlie  pori<Ml  of  tninstorma- 
tion  of  i>ersonality,  is  often  induce<l  by  tlic  patient's  attempt  at  a  logical 
explanation  of  the  cause  of  the  persci?ntioii.  Since  he  has  so  many 
enemies,  and  every  man's  band  is  agsiinst  him,  it  must  be  due  to  bis 
imjHirtaui-T,  He  cither  rcscml>lcs  some  ilistinguislKfl  |Mn*sonage  or  lie 
is  ot"  royal  r>r  god- 1  ike  descent.  The 
transfc»rnuitifio  may  be  suddenly  inducetl 
by  a  liallncination  revealing  to  him  his 
high  estate.  Tlie  contents  of  these 
delusions  of  grandeur  may  be  rcligitnis, 
politie^d,  erotic,  ji^alous,  and  so  on. 
For  instaucM^  the  dclnsion  of  Iveing 
a  pmphet  or  a  second  Messiah  i^ 
very  common  (}iaranoia  religiosa).  The 
tk'hision  o{  iK'ing  a  great  diseoverei' 
or  inventor  is  fn'*piently  met  with 
(pa^ulf^ia  inventoria)»  Anotlur  com- 
mon th^hisitm  is  tliat  of  Ining  a  gnat 
social  refornu'T  (paranuia  retormat(U'ia)- 
A  peculiar  form  is  paranoia  erotii-^it,  in 
w^hicb  a  perstm  imagines  him- or  herself 
to  be  bek)ved  by  some  one  of  superior 
Stat  it  kn.  It  is  a  romantic,  platnnie  hiVe 
in  which  tlie  jiatieirt  indulges.  He 
has  connnunications  with  tlie  object  of 
his  deUisions,  imaginan^  onivci-sations, 

through  the  medium  of  hallueinations.  A  good  example  of  this  form  Avas 
that  of  l>r>ugherty,  who  fnlbnved  Mary  Audcr^-fni  all  tiver  the  country, 
and  was  finally  sent  to  an  asyhun  because  of  his  threats  tt>  kill  any  one 
who  interfered  with  bis  attempts  to  gtiin  a  jwivonal  interview  with  tlie 
famous  aetrt»ss.  ]VIeasurements  whicli  I  made  of  his  head  show^ed  a 
jmtliolngical  excess  in  the  height  of  the  skull. ^  After  his  commitment 
to  an  asylum  he  shot  one  of  the  physicians  who  bad  him  iu  charge. 
Another  intensting  variety  of  paranoia  is  that  (»bsi  rved  in  the  litiga- 
tion ists  (paranoia  ([uerulans),  who  wcasionally  distinguish  themselves  by 
tlu'ir  lifelong  invcdvement  in  legid  proc^esses  (due  to  an  overwhelming 
egotism,  willed  k^ids  to  a  cinitinual  zealous  efl[)>rt  to  set  tlicmsclv(\s  right, 
despite  the  advice  of  friends,  and  the  wasting  of  their  proiH^rtVy  after  the 

*  '*  Familiar  Ftmm  of  N«rvotm  Difteaf^,"  hy  M.  Allea  Starr,  New  York,  1B90, 
Article  on  **  ranuioia/*  hy  F.  Feteraon,  page  299. 


Fig.  3i4.'-Lrolic|im'aij€*ia,  "  Mary  ^tuler- 
fiUii's  lover  *'  (Betf  I6it^ 
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loss  of  some  {X)ssibly  trivial  lawsuit).  Pretenders  to  thrones,  self-styled 
kings,  presidents,  princes,  and  so  on,  are  often  noted  among  paranoiacs 
who  have  reached  this  third  stage  of  evolution.  Quite  commonly  per- 
secutory ideas  still  remain  in  the  minds  of  these  patients  in  association 
with  the  delusions  of  grandeur. 

Each  of  these  periods  of  development  may  last  for  several  years, 
the  disorder  may  undergo  arrest  at  any  period,  and  there  may  be  varia- 
tions in  the  degree  of  development  of  any  stage ;  so  that  we  constantly 
meet  with  atypical  forms  of  paranoia.  An  excellent  condition  of 
memory,  judgment,  and  intellect  in  all  other  directions  save  in  those 
related  to  the  single  cluster  of  delusions  may  coexist.  Years  ago  these 
cases  were  designated  as  monomania,  because  of  the  apparent  lucidity 
of  the  patient  outside  of  the  limited  number  of  fixed  ideas.  Many 
paranoiacs  have  distinguished  themselves  in  sjicred  and  profane  history, 
and  even  in  literature.  There  have  been  many  of  these  false  prophets 
who  have  come  to  herald  a  new  religion — Mahomet,  Swedenborg, 
Johanna  Southcott,  John  of  Leyden,  John  Thorn  of  Canterbury,  and  some 
say  Jeanne  d'Arc.  We  have  had  them  even  in  the  United  States  within 
a  few  years — the  healers  exploited  by  the  press.  Among  i)olitical  re- 
formers we  had  John  Brown  and  Guiteau.  A  famous  paranoiac  immor- 
tuliziHl  himself  in  his  autobiography — Bonvenuto  Cellini. 

I  have  in  my  possession  a  beautifully  written  manuscript — the 
autobiogniphy  of  a  pamnoiac.  He  was  so  dangerously  insane  that  he 
spent  much  of  his  life  in  the  asylum  in  which  he  wrote  this  valua- 
ble work.  ^  The  volume,  bound  by  himself,  is  entitled  "  The  Piling 
of  Tophet,"  which  is  significant  of  the  sufferings  he  had  undergone  in 
1   |l|  his  unhappy  life.     I  believe  no  better  idea  of  the  typical  form  of  para- 

*'  noia  can  be  obtained  than  by  a  careful  reading  of  the  history  of  this 

case  as  given  by  the  person  himself.  It  is  a  graphic  picture  of  the 
steady  evolution  of  the  malady — ^a  remarkable  self-dissection  of  the 
soul's  anatomy.  Before  presenting  the  extracts  from  his  autobiography, 
I  shall  make  a  few  transcripts  from  his  asylum  history. 

He  was  thirty  years  of  age  at  the  time  of  admission  ;  single  ;  a  farm- 
laborer  by  occupation.  He  was  not  a  church-member,  had  a  common- 
school  education,  and  was  a  native  of  the  United  States.  Hereditary 
pre(lis|>osition  wa.s  not  acknowledged.  His  mother,  who  accompanied 
him  to  the  hospital,  stated  that  he  liad  always  been  delicate  in  his  physi- 
cal constitution,  and  given  to  despondency.  Since  the  age  of  twenty 
he  had  done  little  or  nothing,  because  of  ill  health.  A  year  previous 
to  his  commitment  to  the  hospital  as  a  lunatic  he  shot  himself  in  the 
forehead  in  an  ineffectual  attempt  at  suicide.  Later,  he  developed  de- 
lusions that  the  people  of  the  village  were  acting  upon  him  by  mag- 
netism, spoke  disj)aragingly  of  him,  and  were  conspirators  against  his 
peace.  During  the  whole  of  his  sojourn  in  the  hospital  he  had  hallu- 
cinations of  hearing,  and  in  the  earlier  period  of  his  stay  had  delusions 
of  persecution.  Toward  the  end  of  his  seven  years  of  hospital  life  he 
gradually  developed,  in  addition,  delusions  of  grandeur.     Although  he 

*  "  Extracts  from  the  Autobiography  of  a  Paranoiac,"  edited  by  Frederick  Peter- 
8on,  "Amer.  Jour,  of  Psychology,"  January,  1889. 
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had  occasional  lapses  of  self-control,  manifested  by  the  breaking  of 
window-glass  or  the  tearing  of  clotlung,  he  was  for  the  greater  portion 
of  the  time  sufficiently  self-possessed  to  restrain  whatever  violent  or 
destructive  inclinations  he  may  have  had,  and  was  permitted  to  go  out 
alone  upon  the  large  grounds  of  the  asylum  whenever  he  wished,  and 
to  wander  about  the  woods  at  will. 

It  was  during  the  last  two  years  of  his  stay  at  the  asylum,  while 
still  the  victim  of  constant  auditory  hallucinations,  and  of  mingled 
delusions  of  persecution,  unseen  agency,  and  grandeur,  that  he  wrote 
the  volume  of  four  hundred  manuscript  pages  with  tlie  extraordinary 
title  of  "  The  Piling  of  Tophet,"  this  title  being  founded  U}X)n  Isaiah 
XXX,  33.  The  book  itself  is  a  deeper  history  of  his  life  and  mental 
evolution  than  any  but  himself  could  furnish.  It  is  remarkable  for  its 
excellent  literary  style  and  for  its  keen  reasoning  and  psychological 
analysis  of  his  own  disordered  mind.  In  it  he  dissects  his  hallucina- 
tions and  delusions  like  a  skilled  anatomist.  It  is  as  fascinating  as  a 
novel.  Every  page  has  its  value  as  an  index  of  the  condition  of  his 
mind  from  childhood  to  the  last  years  of  his  confinement  in  the  asylum  ; 
and  the  story  is  told  with  a  directness  and  simplicity  that  marks  truth 
upon  every  statement  and  lends  it  such  charm  as  pertains  to  all  works 
which  portray  life  with  the  utmost  fidelity.  In  his  preface  and  intro- 
duction he  makes  a  diagnosis  of  his  own  disease. 

Our  author,  as  has  already  been  stated,  was  not  a  church-member, 
and  in  his  book  he  describes  his  early  religious  life  and  his  subsequent 
beliefs  as  they  developed.  His  father  was  a  Universalist  and  his 
mother  a  non-professor  of  religion,  although  she  did  attend  the  Meth- 
odist church.  During  his  boyhood  he  attended  the  Sunday-school 
regularly,  and  at  one  time  the  Episcopal  church ;  but  his  attendance 
upon  divine  service  ceased  in  early  youth.  Both  parents  were  honest, 
conscientious,  and  highly  respected  in  the  community'.  They  were  first 
cousins.  The  mother  was  healthy  in  mind  and  body,  but  the  father  is 
reported  to  have  been  exceedingly  eccentric,  possibly  insane.  From 
what  I  subsequently  learned  regaixling  him,  he  also  was  something  of  a 
paranoiac.  They  strove  to  bring  up  their  children  carefully  and  to 
educate  them  as  well  as  possible. 

His  father  died  when  the  patient  was  twelve  years  of  age.  Up  to 
the  age  of  thirteen  he  attended  a  country  school  both  winter  and  summer, 
but  after  that  his  farm-work  permitted  him  only  winter  schooling.  Still, 
he  evidently  had  unusual  talents  and  aptitudes,  and  we  find  him  later 
studying  by  himself,  in  the  original,  many  of  the  classic  Latin  authors ; 
and  among  his  favorite  companions  were  the  works  of  Boethius,  Lucre- 
tius, Josephus,  and  the  Bible.  His  literary  style  and  modes  of  thought 
are  in  themselves  an  evidence  of  more  than  ordinarj'  attainments  in 
rhetoric,  philosophy,  and  logic. 

The  matter  of  heredity  in  his  case  was  not  sifted  thoroughly  uiK>n 
his  admission  to  the  asylum,  nor  have  I  since  been  able  to  gather  much 
material  relative  to  this  factor  in  his  evolution.  But  one  important 
element  of  this  nature  is  described  in  his  book — an  element  not  only 
hereditary  in  its  character,  but  for  a  long  time  part  of  his  environment, 
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and  undoubtedly  an  influence  modifying  his  mental  condition  both 
before  and  after  his  birth.  I  allude  to  a  great-uncle,  a  brother  of  his 
grandmother  on  his  mother's  side,  who  was  himself  a  paranoiac,  and  who 
lived  upon  the  farm  in  intimate  companionship  with  our  patient  until 
the  latter  was  twenty-three  years  old. 

As  we  read  on  we  see,  from  the  author's  account  of  himself,  how 
heredity  and  environment  gradually  molded  his  physical  and  mental 
characters.  A  shy,  timid,  delicate  child  ;  clever  intellectually  ;  given  to 
oddities  of  speech  and  conduct;  inclined  to  solitary  musing,  rarely  shar- 
ing the  sports  or  games  of  other  boys — in  him  were  slowly  evolved 
marked  eccentricity  of  demeanor,  a  disposition  to  shun  his  fellows,  a 
misinterpretation  of  their  looks  and  actions  as  regarded  himself,  a  mor- 
bid egotism,  a  consciousness  of  a  gulf  between  himself  and  ordinary 
men,  with  deep  depression,  outbursts  of  passion,  an  inclination  to 
homicide  restrained  but  feebly  by  his  weakened  will,  and  delusions  of 
persecution.  No  doubt  the  derogatory  remarks  he  fancied  expressed 
about  him  in  the  stores  were  the  first  harbingers  of  auditory  hallucina- 
tions. Later,  he  had  murder  in  his  thoughts,  through  the  morbid  hu- 
miliation he  felt  at  the  imaginary  insults  from  others.  No  doubt,  as 
his  conduct  grew  more  and  more  strange,  he  did  attract  attention  among 
his  fellow-men,  and  this,  unfortunately,  would  but  feed  the  flame  of  his 
pathological  self-consciousness. 

We  follow  his  history  from  infancy  through  childhood  and  youth  to 
manhood,  and  observe  how,  slowly  but  surely,  the  hereditary  seed  sown 
in  degenerative  soil  took  root  and  flourished.  His  peculiar  auditory 
acuteness,  with  his  morbid  shyness,  soon  gave  rise  to  illusions  of  hear- 
ing, and  these  again  were  transformed  into  hallucinations,  as  is  evident 
if  the  thread  of  the  narrative  is  carefully  followed.  The  curious  foun- 
dation of  his  hallucinations  he  well  illustrates  and  understands.  An 
idea  arises  in  his  own  mind  of  what  people  would  say  in  discussing 
him,  and  immediately  consciousness  in  the  auditory  area  projects  the 
idea  in  spoken  words  into  the  environment.  He  noted  this  peculiarity 
of  his  own  thoughts  being  repeated  to  him  by  the  voices  about  him,  yet 
ho  could  not  correct  the  delusions  to  which  they  gave  origin,  but  inter- 
preted the  matter  with  the  reason  and  judgment  of  an  insane  mind. 
He  naturally  had  the  delusion,  founded  upon  his  hallucinations,  that 
people  were  persecuting  him,  but  upon  this  now  grew  another  delusion. 
He  began  to  believe  that  they  could  read  and  repeat  his  thoughts  ;  that 
there  was  some  magnetic  means  by  which  his  tormentors  could  draw  oflF 
his  thoughts  ;  that  other  wills  could  act  upon  his  body,  dominating  his 
own  will  and  causing  him  to  do  things  he  had  no  desire  or  intention  of 
doing. 

It  was  about  this  time  that  he  was  removed  to  the  asylum.  Several 
cha|)ters  of  his  book  are  devoted  to  a  description  of  his  life  there,  his 
religious  beliefs,  illusions,  and  hallucinations.  A  short  time  previous 
to  his  departure  for  the  asylum  he  began  to  read  much  in  the  Bible, 
and,  as  he  siiys,  noted  passages  which  seemed  to  have  a  special  bearing 
as  regarded  himself.  There  were  several  coincidences  of  this  kind,  and 
he  looked  upon  them  at  first  as  merely  coincidences^  but  in  time  liie 
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resefnhlance  hecanie  so  strongly  markfclj  to  hi.^  cli.*?orrlered  intolli^eiioe, 
that  lu^  ciuue  to  hwik  upon  whiik*  clmpters  i^f  tlie  Bible  as  relVrriiig  to 
himst'lfl  Fnnii  this  the  stop  was  not  a  great  out*  to  tlie  dehisit>ii  of 
being  £1  pn^phet.  In  reading  we  tiiid  that  our  autlior  liad  several  in- 
centives for  writing  this  book.  It  contains  the  autobiograpliy  of  a  new 
propliet,  a.s  well  as  the  revelation  of  a  new  religion.  From  his  stand- 
[M>int,  as  a  man  in  whrpso  destiny  an*  wrapped  ii[>  the  dc^stinifs  of  lite 
world,  ho  tells  jKisterity  of  tiie  tortnri^s  and  trials  he  has  passed  throngh 
as  an  atonement  for  the  sins  of  the  earth  ;  how  he  was  nuR^ktHl  and 
scoffed  at,  his  brain  acted  ujMjn  by  magnetie  agency,  and  hims^-lf  ini- 
prisontHl  in  a  Innatlc  asylum  for  years.  Henee  the  title  of  his  book, 
**  The  Piling  of  Topliet/'  Hut  bi^hind  this  ijisane  egotism  there  shines 
at  times  some  faint  glimmer  of  the  truth,  so  that  he  frequently  speaks  of 
himself  in  the  terms  nstfl  by  his  feOows,  as  insane,  a  Innaticj  a  mono- 
maniac, as  having  hallueinations  ;  and  he  tliinks  the  opinions  of  his 
friends,  relatives,  and  physicians  of  sunieieut  worth  to  merit  ervnsidendde 
argument  in  bis  book.  He  knows  wliat  insanity  is  ;  he  rei'ognizes  it  in 
his  a^sylnni  asscMaates.  He  eonhl  at  times*' see  the  man  he  ought  to 
have  lK*come  rising  up  like  a  sliadowy  phantom  in  judgment  on  the 
wreck  he  really  was.''  Bat  thii^  occasional  eonseit»nsness  of  tlieir  dis- 
ordered mental  condition  is  by  no  means  infreijuent  in  the  insane. 

Shortly  after  writing  his  autobi(*graphy  he  w:fs  removtMl  to  a  county 
asyhini,  wht^re  be  remaintHl,  witliont  <*hange  in  his  mental  condition,  for 
several  yeairs,  mIumi  bis  friends  took  him  tint  to  live  with  thejn*  He  died 
a  religituis  pamuoiac  in  1H8(>.  Pie  did  not  become  completely  imljccile, 
as  such  easi^  r^l'ten  do  ;  nor  did  he  write  any  further  articles,  so  far  as  I 
am  aware.  Doubtless  the  inditlerence  with  wlucb  the  world  received 
the  propagandism  of  the  new  prophet  caused  his  pbiloscvphieal  with- 
draw;! I  from  ac*tiv*'  warfare  in  the  fields  of  refin-m  and  the^jlogy. 

In  the  preface  he  delines  the  sc*ope  of  the  book  as  follows  : 

''Tins  work  m  giv<m  to  the  p>iiblic  as  a  lunatit^'s  defense  of  hh  }nm\- 
tion.  Every  effort  I  have  made  hitherto  to  come  to  an  understimding 
with  my  fellow-nun,  on  things  which  I  see  to  proceed  from  them,  and 
which  give  my  life  its  wlude  shape,  has  drawn  out  nothing  more  than 
bhuik  denials  of  all  knowledge  of  the  things  I  spoke  of.  Now,  it  is  im- 
possible for  me  to  redm^e  rjiy  thoughts  to  the  iMUUids  which  <jtbers  have 
lM?en  willing  to  coneetle.  The  object  of  tliis  little  autola^igrajiliy  is  to 
show  the  fi>rni  and  consistency  of  the  tbnuglit  that  is  in  my  min<l. 

**I  present  my  evid*^uce  totlu?tril»unals  of  last  resort,  the  |>idilieand 
the  press,  an<l  ask  tliem  to  try  the  case  and  remler  their  venlict.  Have 
T  a  right  to  my  thought,  or  have  I  not?  If  not,  where  am  I  deceived? 
If  I  IlivCj  why  is  rujt  mine  tlie  true  thought  for  all  men?  *' 

A  {paragraph  from  the  introduction  further  reveals  the  object  of  ins 
confessions : 


*' A  person  is  supposed  to  have  a  reason  for  what  be  does,  iind  I 
jiUjLibt  consider  it  incumlient  upon  me  to  tell  the  nmtives  which  actuate 
me  in  thus  entering  upon  t!ie  work  of  the  scribe  under  cirrumstanecs  so 
peculiar.     Is  there  anything  1  bave  to  teil  tluit  nuglit  ruit  as  well  and 
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more  safely  be  left  untold  ?  It  is  a  question  which  I  do  not  have  to 
consider  and  decide  to-day,  for  I  have  been  long  inspired  with  the  con- 
viction, the  consciousness,  that  I  have  something  to  tell  that  it  would  be 
worth  the  world^s  while  to  hear/' 

In  another  introductory  paragraph  he  makes  an  excellent  diagnosis 
of  his  mental  infirmity.     Addressing  his  reader,  he  says : 

*  *  I  did  not  tell  you  that  I  am  a  patient  in  an  asylum.  I  am  to  take 
it  for  granted  at  the  outset  that  my  prospective  reader  knows  nothing  of 
my  character,  condition,  or  circumstances  beyond  what  I  tell  him.  I 
am  here  as  an  insane  patient.  I  have  been  here  over  five  years.  .  .  . 
Being  an  insane  man,  it  will  be  nothing  unexpected  that  I  should,  in 
giving  these  reports  of  my  fortunes,  narrate  incidents  and  particulars 
partaking  more  or  less  of  the  marvelous  or  preternatural.  I  am  not 
only  a  lunatic,  but  one  of  the  class  of  lunatics  having  a  controversy  with 
the  world  in  general;  in  other  words,  possessed  with  a  monomania,  or 
crazy  one-sidedly  or  on  a  single  subjecf 

In  the  hospital  record  presented  above,  nothing  is  adduced  as  to 
here<lity  in  this  case,  and  but  little  stated  concerning  his  mental  condi- 
tion in  early  youth.  These  deficiencies  are,  to  a  great  extent,  supplied 
in  the  autobiography.  I  shall  permit  our  author  first  to  describe  his 
appearance  in  this  world,  in  a  cyanotic  condition,  and  the  characteristics 
of  his  childhood  and  early  youth,  and  subsequently  the  hereditary 
influence  in  his  destiny  : 

*^  It  is  said  that  I  was  entirely  black  when  I  was  ushered  into  the 
world,  and  that  for  I  forget  how  long  a  period  of  time  I  did  nothing 
but  give  vent  to  heart-saddening  wails.  Was  I  lamenting  the  gift  of 
light,  on  this  morning  of  what  was  to  become  a  woe-burdened  existence  ? 

**  I  was  a  weakly  infant.  I  came  near  dying  of  the  whooping-cough, 
and  it  was  always  lusserted,  by  those  who  knew,  that  I  owed  my  life  to 
the  untiring  exertions  of  a  poor  woman  who  lived  a  neighbor,  who 
busied  herself  all  night  with  me,  dipping  me  at  intervals  into  a  tub  of 
warm  wAtiT.     My  half-sister  had  it  at  the  same  time  and  died. 

**  It  will  be  of  use  to  give  an  idea  of  my  nature  and  disposition  in 
my  tender  years.  I  was  always  a  shy,  retiring  child;  not  disposed  to 
make  free  with  strangers;  not  much  given  to  prattle — in  fact,  one  of  the 
sad  and  silent  sort  from  the  first.  I  can  remember  some  peculiar  sensa- 
tions which  used  to  weigh  on  my  mind,  which  go  to  show  that  the 
foundation  of  my  mind-life  was  but  imj)erfect  from  the  first.  I  used  to 
be  troubhid  with  very  stmnge  feelings  when  I  was  waking  out  of  sleep, 
especially  if  I  had  been  taking  a  nap  in  the  day-time.  It  used  to  seem 
to  me  that  I  was  floating  in  the  air,  and  I  often  thought  to  myself : 
*  Why,  how  (jueer  I  have  been  feeling! '  It  was  as  if  I  filled  the  whole 
room,  way  uj)  to  the  ceiling.  I  was  told  by  others  that  I  sometimes 
raised  myself  up  in  bed  after  getting  to  sleep  and  made  an  outcry,  *  Oh, 
don't!  Oh,  don't! '  seeming  to  be  in  great  distress;  but  the  strange  part 
of  it  is  that  I  could  remember  nothing  about  it.  I  do  not  think  that  I 
ever  remembered  even  their  waking  me,  or  finding  them  at  my  bedside. 
I  only  had  their  word  for  it  next  day. 

**  As  far  as  I  can  go  back,  I  remember  having  at  times,  but  not  fre- 
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qiiontly,  impressions  which  must  be  identical  ivith  what  I  have  lately 
heard  others  epeuk  of  as  *  double  meiiiory.'  The  feeling  ivould  all  at 
once  creep  over  me  that  the  very  thin*:  I  was  ]ire.seiit  with,  inv  U\ens  and 
perceptions  at  that  tijHi%  liad  hap|H'jH'il  lo  nie  unet;  before  in  jnst  the 
sann-  sequence  and  arrangement.  I  have  heard  this  explained  as  due 
to  a  hick  of  simultaneity  in  tin*  actinii  uf  the  two  lobes  of  the  brain,  the 
tiirtly  one  remembering  what  had  already  passed  througli  the  other, 
ily  own  theory  wds  different,  leaving  the  orpin  acting  cmt  of  con- 
sideration. I  only  went  so  far  as  to  look  at  it  as  a  mistaken  quality 
in  the  iR-rceptitni^an  erroneous  attaching  of  the  nature  of  the  act  of 
remembering  to  what  was  really  the  act  of  tiiinking  in  i\w  present. 

*'  I  was  very  early  in  life  an  obser\^er  of  my  own  mental  peculiarities, 
to  a  degree  whit  h  I  think  must  he  a  very  rare  exception.  I  often  used 
to  be  sensilde  of  an  unsiitisfac tori n ess  in  my  consciousness  of  what  sur- 
rounded me.  I  used  to  ask  myself,  '  Why  is  it  that  while  I  see  and 
hear  and  feel  everything  jierfectly,  it  nevertheless  docs  nut  seem  real  to 
me?  It  is  as  if  I  were  in  danger  nf  forgetting  myself  iind  the  place 
where  I  am!  ^  I  often  wondered  even  how  I  kept  the  run  i>f  things  as 
well  as  I  did.  I  always  found  myself  holding  on  to  the  orderly  and 
)>roper  connection  of  my  acts,  and  yet  from  my  feelings  I  could  not  have 
answered  for  my  doing  so.  I  can  remember  sitting  at  my  desk  in 
school,  when  a  small  boy,  and  dwellintr  with  melancholy  on  this  dim- 
ness in  my  perception  of  existence,  and  wondering  how  it  was  with 
others  ii^  this  respect,  I  wondered  to  myself  if  life,  as  ortlinarily  l>e- 
stoweib  inehided  this  deficiency. 

**  I  showed  in  my  tastes  and  behavior  a  harmony  with  the  internal 
composition  of  my  mind.  I  was  never  given  lo  the  active  sports  which 
the  common  run  of  boys  take  so  mucli  delight  in. 

*^The  simple  fact  is  that  I  had  a  languid  nervous  development,  and 
from  the  necessity  of  my  orgimiziitlon  eoidil  not  have  much  capacity  or 
relish  for  sports  of  agility. 

''  If  T  coultl  comjiound  a  boy  of  my  own  I  should  try  to  improve  on 
the  model  I  remember  to  have  exhibited  in  myself. 

'*  It  is  not  true  that  I  was  regarded  or  treated  as  strange  or  defieient 
in  my  wits.  Such  an  idea  wnuld  ktuk  misplaced  to  those  who  knew 
me  and  consorted  with  me  in  thosc^  days.  These  differences  are  perhaps 
more  evident  to  myself  tlian  they  ever  were  to  the  greater  part  of  my 
acrpiaintanees.  I  hroode^l  on  this  side  of  my  character  at  a  later  period, 
and  I  no  doubt  remain  lialileto  give  greater  prominence  to  disparaging 
traits  than  some  impartial  observers  would  justify  me  in  doing. 

''As  a  general  rule,  my  harndess  antl  peaceable  disiKisition  kejit  me 
out  of  squabl>les  with  my  sell ool mates.  If  I  was  apiiriiached  in  an 
aggressive  way,  I  met  it  with  nhsolute  non-resistance,  wliii'h  in  my  case 
had  the  disarming  effect  which  is  attributed  U>  it  by  |iiuus  moralists. 

'^  If  we  change  the  scene  from  the  jdayground  tu  tlie  scboolruoni,  we 
shall  find  that  I  attained  a  distinction  of  my  own,  apart  from  the 
average,  and  more  to  my  advjmtage  there,  I  was  always  a  favorite  with 
my  teachers.  I  never  gave  them  any  trouble,  and  tof>k  to  my  studies 
with  a  willing  relish  that  cnuld  ni>t  but  be  pleasing  to  them.  I  leanied 
tn  read  l>efore  I  went  to  S4^hnfil:  in  fact,  like  ;m  <ild  asylum  acquMint- 
ance,  Mr.  M.,  inventor  and  infidel  monmnaniac,  I  can  almost  say  that 
I  Ciin't  remember  when  I  cnuld  not  read. 

**I  was  frequently  singled  out  for  complimentary  remarks  on  my 


V.       A 


854 


MENTAL  DISEASES. 


Eroficiency  in  my  studies.     I  gave  evidence  of  some  talents  of  a  higher 
ind — could  draw,  for  instance,  better  than  any  boy  in  the  school. 

*  *  One  of  the  most  marked  weaknesses  of  my  character,  as  a  child, 
was  my  susceptibility  to  being  teased. 

'*  After  having  pondered  some  on  the  traits  of  the  human  animal  in 
this  particular,  I  have  come  to  the  conclusion  that  there  is  no  further 
explanation  needed  than  that  the  impression  made  on  the  teaser  by  the 
teasable  is  such  as  to  naturally  prompt  the  acts  constituting  the  teasing, 
as  the  sense  of  burning  makes  us  shrink,  and  an  aroma  suggestive  of  a 
fine  flavor  tempts  us  to  bite.  I  feel  convinced  that  the  liability  to  be 
teased  rests  on  a  principle  that  has  a  mighty  influence  in  the  motions  of 
the  soul  of  humanity. 

*  *  My  misdeeds,  as  a  child,  were  rarely  prompted  by  a  love  of 
mischief  or  the  result  of  headlong  thoughtlessness. 

*  *  I  nad  a  well-defined  idea  of  the  nature  of  sin,  and  I  used  fre- 
quently at  night  to  recall  the  events  of  the  day,  and  reflect  on  instances 
in  which  I  had  transgressed  and  given  way  to  ill-humor,  and  form  reso- 
lutions to  try  and  do  better.  From  some  of  the  most  flagrant  of  the 
sins  and  improprieties  to  which  small  and  larger  boys  are  prone  I  was 
entirely  free. 

**  My  early  training  can  not  be  said  to  have  been  a  predominantly 
religious  one.  My  mind  was  neither  imbued  with  ineradicable  preju- 
dices nor  j)repared  for  reaction  to  the  other  extreme  by  excessively  rigid 
sectarian  drilling  and  formalism. 

**I  worked  steadily  upon  the  farm,  though  with  moderation,  at 
such  kinds  of  work  as  I  seemed  to  be  equal  to.  The  heavier  kinds  of 
work,  such  as  plowing  and  wagoning,  as  also  the  marketing  of  the 
produce,  were  attended  to  by  my  great-uncle. 

**  It  is  a  somewhat  delicate  subject  to  manage  to  my  satisfaction 
this  that  I  am  about  to  enter  upon,  but  it  demands  candid  and  impar- 
tial treatment,  because  the  events  that  followed  in  later  years  can  not 
be  rightly  understood  without  it.  It  is  impossible  for  me  to  give  a 
veracious  sketch  of  my  soul-life  during  this  period  without  dwelling 
quite  minutely  on  the  characteristics  of  my  great-uncle.  He  was  a  man 
who  had  roughed  it  a  good  deal  in  the  world,  had  been  at  one  time  in 
his  life  a  live-oaker  in  Florida.  How  his  temper  and  disposition  may 
have  been  at  an  earlier  period  I  can  not  say — I  only  remember  him  as 
a  man  possessed  of  the  belief  that  a  certain  young  man  living  on  an 
adjoining  farm  had  the  power  to  torture  him  at  his  pleasure,  both  by 
bothering  his  brains  and  inflicting  physical  pain;  which  power  he  made 
use  of  to  such  good  effect  that  the  poor  victim  was  almost  constantly 
kept  busy  holding  him  at  bay  by  means  of  cursings  of  the  most  fierce 
and  vigc^-ous  description.  While  at  work  with  the  horses  in  the  fields, 
and  wlien  driving,  he  would  intermix  his  commands  to  the  animals 
with  savage  execrations  of  the  troubler  of  his  peace.  The  unfortunate 
man  was  troubled,  at  certain  seasons  of  the  year  especially,  with  sore 
feet,  and  at  such  times  his  imprecations  against  the  offender  would 
fairly  rise  to  yells,  and  were  almost  blood-curdling  in  their  intense 
ferocity.  Thus  it  went  on  day  and  night.  He  slept  in  a  small  room  in 
one  of  the  outbuildings,  and  often  he  could  be  heard  at  a  great  distance 
off  shouting  out  threats,  sometimes  throwing  boots  or  boot-jacks  against 
the  boarded  side  of  the  building  where  he  lodged  to  put  in  the  inter- 
jection points. 
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**  It  may  be  imagined  tliat  a  boy  of  a  reserved  and  sensitive  tlisposi- 
tion,  as  I  was,  could  not  assimilate  very  well  with  Bueh  a  eharacter  as 
this,  I  wag  always  distant  in  my  intereourse  with  him,  and  a  feeling 
of  aversion  for  his  ha!)its  of  savagery  led  me  to  avoitl  eoming  in  cuntaet 
with  him  more  than  was  rendered  necessary  by  oor  joint  lahors  on  the 
farm. 

''As  the  years  passed  on  and  I  continuetl  to  live  in  the  presence 
of  my  uncle^s  fierce  demount  rat  ions  of  hostility  against  the  invisilile 
destroyer  of  his  comfort,  my  tolerance  for  his  conduct  insensibly  gave 
way.  I  had  now  reached  the  age  of  eighteen  or  nineteen;  was  a  tall, 
slender  youth,  not  strong  either  in  nerve  or  m\isele. 

**The  exliilntion  of  his  ruling  jiassion  called  up  more  and  more 
determined  feelings  of  antagonism  in  my  Lireast. 

*'  Before  I  knew  it  I  had  gone  a  criminal  length  in  my  resentful 
feeling,  I  came  at  last  to  feel  that  a  person  of  such  a  thoroughly 
savage  eharacter  did  not  deserve  more  indiilgence  than  a  mad  dog.  My 
position  from  that  time  was  one  of  contingent  ronnler,  Alas  !  that  I 
should  have  beim  content  to  let  such  a  state  of  things  last  i\  single  day. 
The  frightful  danger  of  my  situatirm  ought  to  have  been  sufhcient  to 
spur  me  to  sacrifice  everytliing  to  escape  from  it.  But  I  was  in  ehjiins, 
the  chains  of  apathy;  inii>otenee,  and  inca}>acity,  and  I  could  only  stay 
where  I  was  and  fome  against  the  ol>ject  of  my  detestation. 

**  I  must  always  regar*.!  it  as  one  of  the  most  uivfortunate  things  in 
my  unfortunate  career  that  1  sliould  have  Ijeen  placed  in  contact  with 
this  much  to  be  commiserated  sufferer  at  such  a  time  of  life.  It  was 
not  the  man  himself  tlnit  I  hate<l.  When  my  judgment  could  act  with- 
out impediment^  I  saw  that  his  uni*leasiint  behavior  was  entirely  the 
phenomena  presented  by  his  never-ending  war  against  what  was,  in  his 
eyes,  the  most  wicked  and  cruel  of  persecutions.  I  could  then  pity  him 
and  dismiss  all  rancorous  thoughts." 

This  antipathy  led  to  a  change  in  the  residence  of  our  autlior.  He 
felt  that  he  must  be  separated  frnm  his  uncle,  and,  accord ingly,  he  re- 
mo  vwl  to  a  ti>wn  at  si>jne  distance  i'rt>m  the  farm.  It  is  curious  that 
he  never  speaks  of  his  uncle  as  insane,  ant  I  it  is  prohaljle  that  Iwitli  his 
mother  and  himself  and  other  relatives  rcgardt^l  his  pcj'seeutfirv  delu- 
sions as  merely  evidence  of  CM:'c<'ntrii'ity.  8*xm  after  removing  to  town 
he  had  some  pulmonary  difficulty,  and  he  si>eaks  at  some  length  of  this 
as  follows  : 

*'  In  the  depressed  state  of  my  nerv'es  I  imagined  myself  much  worse 
than  I  really  was,  and,  like  many  otliers  in  the  same  condition,  I  felt 
as  if  I  was  liable  to  pink  away  and  die  at  any  time.  My  disease  was 
aecoinjianied  with  jieriodical  accesses  of  fever,  and  in  the  tictiticnis 
strength  of  excitement  given  }>y  this  my  mind  seemed  to  gain  an  ab- 
normal activity.  It  was  at  this  time  that  I  first  re<*eivcd  a  revelatinn  on 
the  mysteries  of  the  liuman  soul  that  had  an  all-dominant  effect  on 
my  destinies  and  the  turn  of  my  thoughts  ever  after.  ,  .  .  I  now 
learned  what  hail  always  been  to  me  a  bidden  mystery— what  was  the 
meaning  of  strength  of  will  and  strength  of  intelle<:4..  Before,  I  had  ever 
lived  enshroude<l  in  mists  and  clouds.  In  that  transitory  strength  given 
by  the  fever  coursing  through  my  veins,  I  now  saw  tlie  man  1  imght 
to  have  beeonie  rising  up  like  a  shadowy  phantom  in  judgment  on  the 
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wreck  which  I  really  was  .  .  .  My  agitation  was  so  great  that  my 
mother  and  the  neighbors  seemed  to  lear  that  I  was  going  crazy.  / 
felt  that  I  had  been  crazy  for  a  long  while  and  had  just  recovered  reason. 
It  was  a  fact.  But  I  was  constrained  to  lock  up  my  remorseful  agony 
in  my  own  breasf 

We  have  seen  that  our  patient  was  throughout  his  early  youth 
morbidly  subjective,  and  his  hypochondriasis  increased  with  years.  He 
had  now  attained  the  age  of  twenty-three  ;  we  shall  let  him  describe  his 
mental  condition  and  habits  of  life  at  this  time.  In  this  description  we 
shall  see  the  gradual  growth  of  persecutory  ideas  upon  a  favorable  soil : 

r 

**My  strength  and  endurance  were  not  sufficient  for  manual  labor, 
and  I  did  not  feel  confidence  enough  in  the  clearness  and  energy  of  my 
mind  to  justify  me  in  making  application  for  any  post  where  head-work: 
would  have  been  demanded,  or  for  which  ready  presence  of  mind  or  a 
good  address  would  have  been  required.  But  it  was  the  unpleasantness 
felt  on  contact  with  my  fellow-men  that  operated  more  strongly  than 
anything  else  in  binding  me  down  to  the  course  of  life  to  which  I  de- 
voted myself.     I  felt  my  deficiencies  most  keenly  every  time  I  met  a 

human  being  face  to  face I  could  not  do  otherwise  than 

shun  what  was  so  galling  to  my  sensibility,  while  appearing  to  conduce 

to  no  desirable  end But  I  am  going  to  show  that  I  still 

remained  exposed  to  very  great  dangers,  and  it  is  as  true  as  it  was 
before  that  I  shunned  the  only  means  of  averting  the  calamities  threat- 
ening me,  no  doubt  of  necessity  at  this  stage,  and  in  obedience  to  the 
eternal  decree  that  every  tree  shall  spread  out  and  develop  in  accord- 
ance with  the  qualities  given  to  it  '  before  it  was  in  the  ground. '  I  did 
not  like  the  constraint  imposed  upon  me  by  the  presence  of  man.  I  did 
like  the  freedom  of  solitude.  I  strongly  disliked  many  things  I  noticed 
in  the  manner  and  words  of  some  I  met,  and  there  was  nothing  to  pre- 
vent this  dislike  from  occasionally  being  absorbed  into  my  solitary 
musings,  to  find  its  final  resolution  in  the  passion  of  indignation  in  its 
various  degrees  of  intensity  as  the  case  might  be.  I  have  spoken  before 
of  my  defective  means  of  defense  against  *  teasing '  or  mocking  for  the 
purpose  of  troubling.  I  was  always  terribly  alert  and  sensitive  to  all 
kinds  of  *  snubs '  and  sneers,  and  oblicjue  remarks  in  general,  on  their 

proficiency  in  which  some  people  pride  themselves  so  much 

I  was  also  disagreeably  impressed  by  the  ways  of  some  who  showed  a 
disposition  to  turn  their  attention  to  myself,  instead  of  confining  them- 
selves to  the  subject  I  was  presenting  to  them. 

*  *  I  was  being  carried  into  a  state  of  secret  enmity  to  mankind  in 
general  by  the  prevailing  tenoi*  of  my  brooding  meditations,  and  there 
was  no  corrective  present. 

**But  all  received  a  hue  from  a  yearning  for  what  was  worthy 
in  life,  paired  with  a  mournful  sense  of  its  hopeless  absence.  What- 
ever wrong  turns  I  may  in  my  weakness  have  been  betrayed  into,  it  is 
impossible  that  I  should  look  upon  my  then  existing  frame  of  mind 
as  a  whole  with  repentant  feelings.  As  well  condemn  righteousness 
and  holiness  itself ! 

"When  I  admit  that  I  occasionally  was  overcome  with  an  irruption 
of  hard  feelings  toward  wrong-doing  man,  it  will,  of  course,  not  be 
understood   that   I   was   habitually   morose   and   spiteful    in   temper. 
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Nothing  could  be  further  from  the  truth.  What  commotion  there  was 
was  mostly  internal,  nirely  reaching  the  surface  in  visihie  elmllitions. 
I  occupied  myself  willi  the  triding  iLiliors  of  my  garden, 
dwelling  with  interest  an<l  pleasure  on  the  iirogres.s  of  my  crops  and 
fl*iwers,  and  every  now  and  then  took  a  ramlilc  over  tcj  the  wfiuds  lying 
to  the  south,  which  were  :i  favurite  place  ui  resort  to  me  all  the  while  I 
lived  there-  There  I  Ijotanized  and  nioralizetl,  ex[(lored  the  recesses  of 
tiie  woods,  enjoyed  the  calm  quiet  of  nature,  and  groaned  over  my^ 
hapless  eoiiditioji,  wondering  what  it  was  tf*  come  to. 

**  There  were  some  httle  things  tliat  happened  to  me  the  fii'st  year 
after  I  left  the  farm  which  iKX'iOiie,  as  it  were,  a  kind  of  saniph^  of  what 
I  nmst  coutimie  to  expect,  and  the  memory  of  which  had  mi>re  inllu- 
ence  over  my  action  in  after  time  than  I  was  aware  of  myself,  no 
doubt,  ....  When  1  was  aruund  the  eity^  thinking  I  might  get 
employi^ient  I  called  on  one  of  my  oltl  aciiuainlauces,  wlio  was  then  in 
a  store.  I  talked  witli  liim  a  few  niinutes  at  that  time.  I  called  again 
a  short  time  after,  when  I  was  told  liy  tlie  proprietor  that  the  gentle- 
man  I  had  e^iUed  to  see  was  not  in.  There  were  a  nundier  of  men 
present  in  the  store,— salesmen, — and  it  became  a|>parent  to  nie  that  tliey 
were  trying  to  exhilvit  an  otTensive  demeanor  toward  ujc,  or  perliaps  it 
would  be  as  true  to  say  that  tl^ey  were  moved  to  make  a  derisive  de- 
monstration against  na:\  At  all  events^  all,  with  perhaps  the  excep- 
tion of  the  projirietor,   stoiKi   with  eontortions  of   etjuntenancc,  which 

was  pf  rhaps  laughter,  until  I  retired I  found  it  hard  tn 

consign  this  to  forget  fu  hi  ess.  At  tirst  it  lay  durmant,  but  it  wiiuld 
come  up^  and  I  must  confess  I  had  hard  feelings,  even  revengeful  feel- 
ings, towanl  tlie  actors.  Another  tiring  haj opened  the  same  falL  I 
went  U}  a  store,  and,  standing  at  the  counter,  was  nuiieed  by  one  of  the 
clerks, — an  Irishman,— who  came  to  me  and  said,  *I  always  wait  on  the 
little  hoys  first/  and,  as  I  took  no  notice  of  the  remark,  seemefl  so  de- 
tennined  bis  words  should  not  be  lost  on  me  that  he  repeatwl  them, 
with  the  addition.  Mike  you.'  As  Ijefore,  it  produced  no  innuediate 
effect,  but  it  afttTward  rose  and  rankled  in  niy  memory,  and  I  was  not 
able  to  keep  clear  of  imagining  vindictive  things.  In  fact,  to  tell  the 
tmih,  in  both  cases  I  felt  that  blood  would  have  been  sweet  to  me. 
.     .     ,     .     My  mode  of  thinking  on  these  incidents  no  doubt  had  in  it 

much  of  the  character  of  insanity The  effect  was  that  I 

got  settled  down  into  the  fixed  idea  that  contact  with  the  thoughtless, 
evil  world,  in  my  state  of  brxly  and  mind,  wouhl  impose  upon  me  the 

necessity  of  connnitting  crime  in  vindication  of  my  honor 

I  let  these  bliHKly  memories  tinge  Uiv  whole  mind,  and  all  its  anticipa- 
tions and  resolutions  for  the  future *  I  sf*e/  I  said  to  my* 

self,  in  substance,  '  that  these  galling  collisions  arc  the  natural  fienalties 
of  being  imperfect. ' 

'*It  maybe  as  well,  for  the  prevention  of  misconceptions,  to  say 
that  I  never  took  one  step  toward  putting  any  design  thence  arising 
into  execution.  I  had  no  designs.  I  never  armed  myself,  or,  in  fact, 
went  any  further  than  to  rehearse  the  drama  of  revenge  in  my  own 
mind.     The  pist<il  I  bought  was  one  which  I  would  not  have  trusted  for 

a  moment  to  carry  for  the  ]>ur|iose  of  self-defense Never- 

theh^s,  the  events  on  the  farm  sh*>w  that  my  wickedness  was  not 
altogether  of  a  mimic  kind,  and  1  will  not  attempt  to  escape  righteoUiS 
judgment. 
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**  I  used  to  make  many  resolutions  about  regularity  in  habits  of  eat- 
ing, which  I  found  myself  powerless  to  keep.  A  sense  of  depression 
and  vacuity  would  come  over  me,  aggravated  by  my  solitary,  monoto- 
nous life,  I  presume,  and  often  by  an  obstructed  state  of  the  alimentary 

organs It  is  a  common  feature  in  insanity  or  semi-insanity 

left  to  itself,  I  think.  I  also  exerted  my  brain  to  the  extent  of  abuse, 
I  know,  in  the  way  of  study.     ...  I  used  to  study  Latin  for  a 

pastime,  and  often  kept  cudgeling  my  brains  over  Cicero  and  Csesar 
until  the  top  of  my  head  was  very  sore.  This  solitary  immersing  of 
an  enfeebled  mind  in  study,  with  obliviousness  to  myself  and  all  sur- 
roundings, was,  no  doubt,  a  help  toward  the  grand  consummation  that 

took  place  in  the  fullness  of  things I  suffered  a  good  deal 

from  bodily  ailments.  My  liver  seemed  to  be  thoroughly  out  of  order 
and  torpid.  I  had  a  feeling  of  hardness  and  inflammation  in  my  sides 
regularly,  a  certain  length  of  time  after  meals ;  digestion  was  bad, 
appetite  irregular — in  fact,  every  sign  of  a  deadlock  in  the  vital  func- 
tions. ' ' 

His  mother  and  he  removed  to  another  village  in  1871,  when  he 
was  twenty-eight  years  of  age,  by  which  time  there  was  but  little 
question  of  his  insanity,  even  among  his  relatives.  I  let  him  take  the 
thread  of  the  story  again  at  this  epoch  : 

**  When  my  mother  was  making  preparations  for  moving  she  asked 
me  to  help  in  packing  up  some  chairs.  I  made  an  effort  to  apply  my- 
self to  the  task,  but  suddenly  found  myself  overcome  by  my  feelings, 
and  before  I  knew  what  I  was  about  I  had  shivered  one  of  the  chairs  to 
fragments.  A  most  unpromising  omen  I  The  fact  is  that  I  was,  and 
had  been  for  some  time,  in  a  state  which  any  physician,  knowing  the 
facts,  would  have  pronounced  to  be  unmistakable  insanity.  But  I 
had  different  ideas  about  what  constituted  insanity,  and  often  thought 
to  myself  that  if  I  did  get  put  into  an  asylum,  as  had  been  threatened, 
they  would  not  keep  me,  because  they  would  see  that  I  was  perfectly 
rational.     I  have  learned  more  about  the  subject  since. 

*'  Things  of  the  kind  I  have  told  of  had  happened  to  me  before,  at 
uncertain  intervals,  during  several  years,  an  obstructed  state  of  the 
bowels  bringing  on  a  turn.  I  would  get  into  such  a  condition  of  exag- 
gerated discomfort  as  to  lose  for  a  moment,  or  sometimes  quite  a  spell, 
my  control  over  my  actions,  and  act  very  strangely.  Sometimes  I 
dashed  down  an  article  I  happened  to  have  in  my  hands,  or  demolished 
the  first  thing  that  came  to  hand;  sometimes  I  gave  vent  to  my  feelings 
by  grating  my  teeth,  *  clawing '  my  face,  and  going  through  strange 
grimaces  and  agonizing  contortions.  My  face  seemed  to  me  to  be  par- 
alyzed when  I  had  such  turns,  as  if  lifeless.  The  worst  thing  I  ever 
did  was  when  I  flew  at  my  mother  in  a  sudden  access  of  frenzy  one  day, 
when  she  had  wrought  upon  my  feelings  by  talking  to  me  irritatingly, 
and  bit  out  a  mouthful  of  her  hair.  .  .  .  When  I  was  committed 
to  the  asylum,  at  a  later  day,  it  was  reported  as  one  of  my  symptoms 
that  I  had  delusions  about  my. mother  being  my  enemy,  etc.,  but  noth- 
ing could  be  further  from  the  truth.  ...  I  often  grieved  in  secret 
over  my  inability  to  be  a  stay  and  protection  to  her,  bereft  as  she  was 
of  all  other  support,  but  all  in  vain. 

**  In  my  new  home  I  was  in  one  of  a  row  of  houses,  with  strangers 
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living  near  on  both  sides,  and  the  sense  of  the  presence  of  the  evil 
which  I  had  shrunk  from  so  long  weighed  down  upon  me  with  crushing 
weight.  After  a  while  my  spell  of  hypochondriacal  despondency 
passed  ofif,  and  I  settled  down  into  the  way  of  living  which  I  adhered 
to  as  long  as  I  remained  there.  As  to  getting  acquainted  with  my 
neighbors,  or  having  any  intercourse  or  dealings  with  them,  that  was 
altogether  out  of  the  question.  ...  I  now  had  more  of  the  feeling 
of  constraint,  from  the  knowledge  that  I  was  moving  under  the  eyes  of 
people  who  were  strangers  to  me,  than  the  strangest  of  the  strange 
could  be  to  a  person  of  the  ordinary  stamp.  Sometimes  I  heard  re- 
marks which  did  not  affect  my  feelings  flatteringly,  but  that  was  not 
common. 

** Along  in  June  I  had  a  worse  spell  than  common  of  the  kind  of 
nervous  stagnation  or  will-impotence  oi  which  I  have  spoken,  and  per- 
petrated some  quite  irregular  acts  before  my  fetters  became  slackened. 
In  my  despair  I  tore  the  collar  from  my  shirt,  tore  the  slippers  I  was 
wearing,  dashed  my  fist  into  a  tempting  dish  which  my  mother  was 
offering  me  to  eat,  and  other  things  of  the  kind.  The  house  we  occu- 
pied was  owned  by  a  maiden  lady  who  lived  with  her  sister  in  part  of 
the  house.  ...  In  the  evening,  after  the  other  sister  returned, 
who  had  been  absent  during  the  day,  I  overheard  a  few  words  which 
showed  plainly  enough  that  the  events  of  the  day  were  being  discussed 
in  no  very  gratified  humor.  It  was  evident  that  my  acts  were  severely 
reprobated.'' 

The  next  day  the  justice  of  the  peace  called  upon  him  and  admonished 
him  to  restrain  himself,  hinting  of  the  asylum.     Of  this  our  author 


**The  dragon's  tooth  of  reprimand  that  had  been  left  in  my  mind 
grew  into  a  monster,  in  whose  presence  I  found  it  impossible  to  live, 
and  I  had  a  fresh  access  of  despair.  It  was  a  hot  June  morning.  I  re- 
member seizing  a  razor  and  flourishing  it,  and  saying,  *  Show  me  that 
rascal  and  I  will  slaughter  him,'  or  words  to  that  effect,  meaning,  of 
course,  the  justice  of  the  peace." 

Both  homicidal  and  suicidal  inclinations  had  long  been  haunting  the 
secret  cornel's  of  his  mind,  for  three  years  before  he  tells  of  buying  a 
pistol  for  the  express  purpose  of  making  way  with  himself  or  some  one 
else.  On  this  day,  afler  meeting  the  oflBcer,  he  determined  upon  suicide. 
He  walked  out  to  two  different  country  stores  and  bought  ammunition. 
On  his  way  back  he  passed  some  men  in  a  field.  They  all  looked  at 
him,  and  one  of  them  "  laughed  loud  and  mockingly,  and  then  cried  out, 
in  a  sort  of  squealing  way,  the  intention  of  which  could  not  be  mis- 
taken." Then  he  played  a  game  of  croquet  with  a  young  man  at  his 
micle's,  and  overheard  the  young  man  make  a  covert  and  derisive  re- 
mark.    He  continues : 

**  I  passed  the  next  day  in  brooding,  silent  melancholy.  It  was  a 
rainy  day  and  in  accord  with  my  feelings.  .  .  .  That  night  I 
wrote  a  little  statement  to  be  left  behind.  ...  It  can  not  be  said 
that  I  plunged  thoughtlessly  into  the  gulf  of  self-murder.  I  had  from 
the  first  gaged  the  responsibility  I  was  taking  on  myself,  as  fully  as 
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my  mind  was  capable  of  doing  it.  I  felt  the  whole  weight  of  the  con- 
demnation that  rested  upon  me  for  committing  such  a  deed.  .  .  . 
I  passed  some  part  of  the  hours  of  the  night  in  sleep.  In  the  morning 
my  mother  came  to  the  door  to  see  how  I  was,  and  I  grasped  her  hand 
with  a  gesture  of  agonized  despair.  She  took  it  as  an  indication  that  I 
was  going  to  have  one  of  my  wild  spells  again,  and,  as  she  told  me 
afterward,  began  to  anticipate  some  work  of  demolition  after  I  should 
come  down-stairs.  After  she  had  gone  down,  I  went  and  took  the  pistol 
from  the  stand-drawer,  put  on  a  fresh  cap,  got  into  bed  again  and 
propped  up  my  head  on  the  pillows,  placed  the  muzzle  of  the  pistol 
against  the  center  of  my  forehead,  and  fired.'' 

He  lost  considerable  blood  from  the  scalp-wound,  but  the  bullet  had 
glanced  off;  and,  although  he  now  tried  to  starve  himself,  he  was  up 
and  about  in  a  few  days  as  usual,  attending  to  his  garden  with  bandaged 
forehead.     He  continues : 


I        '  : 


i     : 
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*  *  There  were  some  steps  taken  toward  getting  me  into  an  asylum 
after  my  abortive  attempt  at  suicide,  but  as  there  were  difficulties  about 
it,  and  I  appeared  perfectly  sensible  and  rational,  my  relatives  concluded 
to  let  it  rest. 

*  *  From  the  time  of  my  shooting  until  the  next  spring  there  was  not 
much  that  deserves  mention.  How  were  my  thoughts  about  suicide? 
It  must  be  said  that  I  had  not  totally  renounced  that  idea.  .  .  . 
I  used  very  often  to  scan  the  beams  in  the  wood-house  and  the  coils  of 
clothes-line  in  the  garret.  .  .  .  The  old  difficulty  of  giving  way 
under  the  slighting  or  displeasing  demonstrations- from  others  remained 
as  bad  as  ever.  I  remember  once  I  was  so  wrought  upon  by  some 
trifling  thing  said  or  done  by  one  of  my  relations  that  I  kicked  out  the 
bottom  of  a  cane-seat  chair  I  was  resting  my  feet  on,  in  a  sudden  par- 
oxysm of  impotent  emotion.'' 

About  this  time  he  also  made  a  futile  attempt  to  poison  himself  by 
drinking  a  bottle  of  strong  tincture  of  valerian  that  he  had  made 
himself.     That  incident  he  describes,  and  then  proceeds : 

**  It  was  my  intention,  when  I  began  this  sketch  of  my  life,  to  give 
greatest  prominence  to  that  part  beginning  with  my  troubles  in  Clinton 
Street — that  is  to  say,  the  period  of  confirmed  lunacy  with  hallucinations, 
according  to  the  world's  avowed  decision;  but  it  appears  at  present  that 
my  project  is  not  to  go  into  fulfilment.  I  have  been  greatly  delayed  in 
doing  as  much  as  I  have  by  lack  of  strength. 

**To  make  the  account  which  I  have  given  as  full  an  exhibition  of 
my  condition  at  the  time  my  hallucinations,  if  such,  appeared,  I  will 
note  some  further  defects  in  my  mental  action  which  I  had  noticed  up 
to  this  time.  First,  two  or  three  things  indicating  original  lack  of 
control  over  the  brain  by  the  will,  or  non-identification  of  my  will  with 
the  action  of  my  brain,  and  which  I  must  count  for  predisposition. 
I  have  been  crouhled  from  my  boyhood  with  a  tendency  of  my  brain  to 
see  things  it  ought  not  to  see  in  what  is  placed  before  my  eyes.  This 
refractoriness  does  not  extend  to  all  kinds  of  monstrous  visions,  but  is 
limited  to  the  singling  out  of  the  lineaments  of  the  human  face  in  the 
outlines  of  objects  seen.     The  annoyance  I  have  experienced  from  this 
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has  varied  greatly,  according  to  the  state  of  my  health.  When  I  used 
to  be  sick  with  the  fever  and  ague,  I  would  lie  in  bed  and  gaze  at  the 
coarsely  daubed  window-shades  in  my  bedroom,  until  I  had  made  out 
every  possible  kind  of  a  profile  that  could  be  distinguished. 

*  *  The  other  of  the  two  most  serious  abnormal  peculiarities  is  the 
supplying  of  missing  articulations  to  vocal  sounds,  heard  but  not 
understood  distinctly,  so  as  to  give  my  mind  the  impression  of  certain 
words,  at  the  same  time  that  I  knew  I  had  not  understood.  Sometimes 
I  have  been  really  cheated  this  way,  and  only  found  it  out  by  inquiring 
afterward.  This  might  not  give  conclusive  proof  of  the  deception,  it  is 
true.  Not  to  violate  privacies,  I  will  illustrate  supposititiously.  If 
it  were  proclaimed  aloud,  far  enough  from  me  to  allow  the  inflections 
but  not  the  articulations  to  reach  my  ear  with  certainty — 

We  See  Where  Lies  the  Dreadful  Secret  I 

my  mind  might  involuntarily  and  instantaneously  reshape  it  in  such  a 
way  that  I  would  imderstand  : 

Deceive  Where  Lies  Were  Ever  Sacred  I 

"My  attention  was  always  quite  easily  disturbed  by  noises,  par- 
ticularly talking.  In  boyhood  the  sound  of  voices  in  conversation  at  a 
little  distance  altter  I  had  retired  to  rest  often  gave  me  very  serious 
annoyance,  showing  excessive  irritability  of  the  brain. 

*  *  Such  was  my  mental  state  on  the  eve  of  my  being  overtaken  by  a 
more  marvelously  awful  fate  than  ever  fell  to  the  lot  of  mortal  man. 

*'My  original  purpose  was  to  follow  the  incidents  having  a  bearing 
on  my  mental  fortunes  with  tolerable  minuteness,  in  an  unbroken  chain, 
up  to  the  time  of  reaching  that  wonderful  state  in  which  I  have  existed 
for  the  last  six  and  one-half  years. 

^ '  I  shall  be  obliged  to  confine  myself  more  to  generalities. 

*^  I  was  in  such  a  towering  state  of  morbid  sensitiveness  that  a  slight 
tinge  of  impertinence,  brusqueness,  or  fancied  contemptuousness  in  the 
manner  of  those  I  met,  put  me  on  the  rack  at  once.  ...  It  began 
to  occur  to  me  after  a  little  that  my  ears  were  becoming  wonderfully 
acute  for  such  things.  Very  often  I  would  hear  lively  discussions  on 
my  character,  and  disputes  about  the  proper  epithets  and  titles  to  be 
applied  to  me,  which  I  understood  perfectly  at  an  astonishing  distance 
off.  ...  I  was  wrought  up  to  such  a  pitch  that  I  formed  a  resolve 
that  if  I  were  given  a  sufficiently  open  provocation,  I  would  attempt  a 
bloody  revenge,  and  on  one  occasion  went  out  with  a  razor  in  my 
pocket  ...  I  had  an  oppressive  feeling  of  impotence,  as  if  para- 
lyzed, and  suddenly  did  things  I  had  no  intention  of  doing,  as  in 
breaking  glass.  ...  I  had  a  soreness  all  through  my  limbs  w^hich 
I  compared  to  molten  fire  running  through  my  nerves. 

'*I  began  to  hear  responses  to  and  comments  on  my  performances, 
and  it  gradually  dawned  upon  me  that  I  had  been  making  myself  a 
conspicuous  object  of  curiosity  to  the  whole  neighborhood.  .  .  .  The 
comments  heard  grew  more  numerous  and  more  and  more  derisive.  .  .  . 
I  had  no  suspicion  at  the  time  of  any  of  the  inspiration  being  drawn 
directly  from  my  head.  I  do  not  say  it  was  so.  This  is  the  debatable 
ground.    ...    It  was  not  until  about  a  week  later  that  it  became  evident 
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to  me  that  I  was  hearing  my  own  thoughts  given  expression  to  by 
foreign  wills  and  voices. 

*'I  heard  a  great  deal  about  *  inducting,'  *  conducting,'  *  sphere  of 
influence,'  sometimes  even  *  poles,'  positive  and  negative,  and  my  brain 
was  constantly  compared  to  a  magnet.  ...  I  could  find  no  better 
explanation  myself  for  a  long  time  than  the  theory  of  a  fluid,  similar  to 
or  the  same  as  electricity,  uniting  brains. 

'  *  One  was  the  story  of  an  English  physician  who  had  become  ac- 
quainted with  my  magnetic  properties,  and  who  was  on  the  spot  at  the 
beginning,  directing  the  experiment.  He  was  stated  to  have  been  the 
first  to  form  a  perfect  communication  with  the  inducted  brain,  and  he 
had  drawn  off  my  entire  memory  back  to  childhood,  and  had  delivered 
it  verbally  in  the  presence  of  reporters  from  the  city,  who  had  taken  it 
down.  It  was  stated  that  the  record  was  preserved  in  a  number  of  thick 
volumes.  These  he  had  taken  with  him  when  he  sailed  for  England 
during  the  most  prosperous  part  of  the  experiment.  It  was  further 
asserted  that  he  continued  in  communication  with  my  thoughts,  and 
that  wherever  he  went  every  one  to  whom  he  told  the  story  of  the  new 
marvel  was  also  set  in  connection  with  the  magnetic  current  flowing 
from  my  head,  and  began  to  participate  in  my  thoughts.  .  .  .  One 
word  more  of  the  English  doctor.  He  is  said  to  have  declared  that  if 
he  had  assisted  at  my  birth  he  would  not  have  suffered  me  to  remain 
alive,  as  the  monstrous  character  of  my  organization  could  have  been 
seen  at  a  glance.  .  .  .  After  the  whole  earth  had  become  pervaded 
with  the  magnetism  from  my  head,  it  would  be  felt  as  long  as  I  lived, 
and  the  instant  of  my  death  would  be  thus  signaled  all  over  the  ^lobe, 
and  would  be  noted  and  used  by  all  nations  as  a  new  era  from  which  to 
reckon  time. 

**  I  would  think  of  the  Bible,  go  and  open  it  at  haphazard,  and  just 

where  my  eye  fell  there  was  a  passage  that  showed  me  myself.     Once 

when  I  had  been  fretting  about  my  ill  success  in  getting  my  mother  to 

accord  with  my  views  about  my  neighbors'  doings,  I  hit  upon  this  : 

**  *And  it  shall  come  to  pass  that  when  any  shall  yet  prophesy,  then 

,    ,    ,  his  father  and  his  mother  that  begat  him  shall  say  unto  him,  Thou 

I   '  •    I  shalt  not  live,  for  thou  speakest  lies  in  the  name  of  the  Lord  ;  and  his 

I  !  '  father  and  his  mother  that  begat  him  shall  thrust  him  through  when 

,    I  I  \^  he  prophesieth',  etc. — Zechariah,  xiii. 

j    !      jj  *'But  the   most  perfect  identity  of   all  is   to  be  found   scattered 

through  the  Psalms"  [of  which  he  quotes  several  pages,  and  then  con- 
tinues] :  **  I  do  not  intend  to  appropriate  the  spirit  of  these  passages, 
or  to  make  their  language  my  own,  but  quote  them  thus  collectively  as 
an  evidence  of  fact.  I  am  myself  but  an  inquirer.  Do  they  express 
the  experience  of  any  certain  person  or  persons?  Or  are  they  pro- 
phetic ?  .  .  .  Can  it  be  that  the  same  thing  that  has  happened  to 
me  has  befallen  another  in  ages  long  past,  and  that  these  are  the  traces 
of  it? 

*  *  I  have  also  found  a  most  remarkably  close  application  of  many 
of  the  precepts  and  reflections  of  Thomas  il  Kempis  in  his  *  Imitation 
of  Christ.'  He  seems  to  keep  the  same  character  exhibited  in  the 
Psalms  in  view,  only  speaking  as  a  monitor,  instead  of  in  his  person. 
I  presume  I  find  myself  mirrored  in  both  these  places,  because  I  am 
an  extreme  case." 

Gradually  his  delusions^  burgeoning  one  from  another^  became  so 
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systematized  that  in  the  last  year  of  his  stay  at  this  asylum  he  could 
write  in  his  book  : 

*  *  The  signs  are  too  many  and  too  evident  to  permit  me  to  doubt 
that  my  destiny  is  bound  up  with  the  religion  of  the  world.  I  stead- 
fastly believe  that  the  words  in  Jeremiah,  *  Take  forth  the  precious 
from  the  vile/  are  addressed  to  me;  and  I  can  not  be  recreant  to  the 
holiest  of  duties.  ...  I  will  not  waste  time  in  useless  discussion, 
but  start  with  the  assumption  that  it  is  God's  will  that  I  should  give 
the  world  my  opinions. 

*'If  it  comes  to  be  generally  believed  that  my  sign  is  a  fulfilment 
of  Hebrew  prophecy,  I  would  recommend  a  transfer  [of  the  Sabbath] 
to  the  day  of  the  commandment.  The  very  fact  of  a  day  one  step  re- 
moved being  fixed  on  by  both  Christians  and  Mohammedans  looks  like 
an  admission  that  another  step  remained  to  be  taken. 

'^  Was  it  not  the  confidence  of  Jesus  in  the  book  spoken  of  above 
that  made  him  say  he  knew  the  Father,  when  contending  with  believers 
in  personified  derangement?" 

Quite  a  large  part  of  the  volume  is  devoted  to  expounding  the  Scrip- 
tures, in  accordance  with  his  delusion  that  he  is  a  prophet  come  to  re- 
veal a  new  religion. 

For  instance,  of  Babel  he  says : 

**  I  find  an  application  for  the  tower  of  Babel  in  my  own  insane 
history.  I  expect  a  confusion  of  the  speech  of  the  old  sects  to  ensue 
likewise." 

Of  Abraham  he  remarks  : 

**  Abraham  is  accounted  the  father  of  all  who  believe  in  the  Eternal. 
I  believe  I  am  chosen  as  his  sign  for  the  abolition  of  all  dishonoring 
beliefs,  as  Abraham  was  set  up  against  all  idolators  and  pagans.  .  .  . 
I  have  to  note,  in  connection  with  the  offering  of  Isaac  by  Abraham,  that 
I  find  the  date  given  as  1872  before  Christ,  coinciding  with  the  year 
after  Christ  in  which  my  ear-troubles  commenced." 

Of  Esau: 

*'  We  may  take  Esau  for  polytheistic  religion,  recognizing  and  deify- 
ing every  force  and  passion  that  has  dominion  over  the  soul  and  destiny 
of  man.  .  .  .  When  it  gave  up  its  birthright  for  belief  in  a  single 
judge,  it  pledged  itself  to  go  on  and  submit  to  be  judged  by  the  new 
master.     I  believe  that  the  day  of  judgment  has  come." 

Of  the  miracle  of  the  rods  : 

**  The  rods  changed  into  serpents  signify  arguments  becoming  living 
convictions  in  the  mind  of  Pharaoh.  The  evangelists'  rods  live  as  ser- 
pents in  the  minds  of  Christian  believers,  but  I  confidently  expect  that 
my  rod  will  become  a  serpent  that  will  swallow  them  all  without  trouble. 

**  Israel  is  held  responsible  for  the  destruction  of  the  heathen  and 
their  idols.     I  conceive  that  I  am  the  Lord's  instrument  for  the  com- 
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pletion  of  this  work,  and  that  I  have  been  shown  these  signs  in  the  law 
that  my  hands  might  be  strengthened. 

* '  I  can  not  shut  my  eyes  to  the  fact  that  I  have  been  made  the 
world^  s  sin-offering.  *  * 

Of  the  prophets  : 

**The  prophets  I  will  take  in  a  lump,  with  the  assurance  that  no 
one  can  fail  to  see  their  connection  with  my  destiny.  There  is  a 
prophecy  in  Ezekiel,  xxxiii,  30,  which  is  very  closely  paralleled  in  my 
experience.     .     ,     .     Jonah  gives  me  a  parable. " 

His  discussions  of  theological  questions  are  interesting,  perfectly 
coherent  and  logical,  although  often  fanciful.  He  pays  tribute  to  the 
beautiful  moral  laws  and  righteousness  of  Christ,  but  is  disposed  to 
criticize  His  conduct  as  being  inconsistent  in  one  who  claimed  to  partake 
of  the  omnipotence  and  omniscience  of  the  Eternal.  Of  resurrection  he 
says : 

'*  If  I  conceive  of  a  new  body  having  the  memory  which  I  have  of 
this  body's  life, — and  I  can  find  no  other  idea  of  the  continuance  of  a 
souFs  life  except  in  the  perpetuation  or  renewal  of  the  memory, — would 
that  in  the  new  body  be  a  true  memory  ?  Would  it  not  be  a  hallucina- 
tion ?    Would  not  that  be  an  insane  creation  ?  " 

In  speaking  of  the  years  of  his  greatest  mental  aberration,  he  says : 

^*  Here  I  come  to  more  debatable  territory,  on  which  I  and  the  rest 
of  the  world  have  until  this  present  been  at  variance.  I  will,  in  defer- 
ence to  the  other  side,  make  use  of  the  word  believe  in  stating  facte  drawn 
from  the  region  of  my  memory  lying  within  this  shadowy  world.  I 
will  be  permitted  to  say,  therefore,  that  I  believe  that  after  settling 
down  in  the  before-mentioned  place,  my  brain  was,  by  the  gradual 
progress  of  events  occurring  naturally  and  according  to  the  ordinary 
laws  of  human  affairs,  drawn  into  relations  to  the  living  actors  around 
me,  of  an  altogether  unexampled  kind — at  all  events,  different  from  any- 
thing plainly  recorded  in  the  annals  of  past  ages.  I  believe  that  the  final 
result  of  such  relations  was  the  superinducing  of  a  state  of  mental  inter- 
communication through  the  medium  of  my  sense  of  hearing. 

**  But  this  is  a  very  old  story,  and  merely  a  restatement  of  the  per- 
fectly well-known  features  of  my  alleged  monomania.  Let  me  pass  on 
and  give,  as  well  as  I  am  able,  my  own  theory  on  which  I  explain  these 
phenomena,  which  may  have  more  interest.  It  is  a  question  of  personal 
identification.  How  does  a  man  use  his  own  brain  ?  He  can  use  it 
because  it  recognizes  the  actions  of  his  members  as  belonging  to  the  per- 
sonal unit  of  which  it  forms  the  summit.  Now  the  question  is,  can  not 
a  human  brain  under  certain  circumstances  become  so  perverted  as  to 
recognize  for  itself,  and  without  the  volition  of  its  bearer,  the  acts  of 
other  individuals  as  belonging  to  its  life,  as  falling  A\dthin  its  own 
memory  ?  And  if  so,  would  not  those  individuals  become  partakers  of 
the  intellectuality  of  that  brain,  know  its  conceptions  and  ideas,  while 
it  thus  recognized  their  motions,  and  become  able  to  share  its  walks  and 
ways?  Such  I  believe  to  have  been  the  result  in  myself,  from  the 
towering  height  of  disintegration  reached  by  my  mental  organism,  by 
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the  gradual  process  which  I  have  endeavored  to  faintly  shadow  forth  in 
the  preceding  five  chapters. 

''Let  us  see  whether  it  does  not  look  probable  that  a  mind  in  the 
habit  of  separating  recognized  observations  from  its  own  responsibility, 
considering  them  objectively,  philosophizing  on  its  own  manner  of 
working,  driving  the  impotent  and  erratically  acting  part  into  a  comer, 
as  it  were,  would  not  be  more  exposed  to  such  a  fate  as  supposed  than 
one  acting  unitedly,  and  right  or  wrong  as  a  unit.  It  may  not  be  sus- 
ceptible of  argument  based  on  points  of  organic  action,  but  it  looks  a 
plausible  thing  to  me  that  the  insane  quality  or  element  in  such  a  brain 
might  be  acted  on  from  without,  and  give  itself  up  to  such  action,  inde- 
pendent of  the  thinking  will  of  that  mind. 

'*But  let  us  further  suppose  some  little  abnormality  about  the 
original  constitution,  a  predisposition  from  a  slightly  dislocated  arrange- 
ment of  mind-apparatus  and  sense-apparatus. 

*  *  Such,  say  I  once  more,  I  believe  to  have  been  the  case  with  myself, 
and  such  to  be  the  true  nature  and  essence  of  the  things  which  have 
constituted  my  insanity.  .  .  .  I  do  not  deny  the  fact  of  insanity, 
but  I  firmly  believe  that  it  is  and  has  been,  since  the  summer  of  1872, 
an  insanity  involving  the  will,  ideas,  and  acts  of  more  than  one  indi- 
vidual. 

**  Notwithstanding  my  full  and  necessary  faith  in  the  reality  of 
things  as  I  have  reasoned  to  prove  them,  I  am  still  willing  to  concede 
that  there  has  been  more  or  less  of  purely  subjective  illusion  mingled 
with  these  dual  realities.  Under  one  aspect  the  whole  of  this  train  of 
mental  images  and  impressions  which  has  whirled  through  my  head 
has  consisted  of  insane  delusion.  The  effect  on  the  state  of  my  system 
has  no  doubt  been  analogous  to  that  produced  by  delusions,  and  the 
nervous  condition  which  preceded  it  was  such  as  eventuates  in  the  rise 
of  delusions.  Does  not  the  development  of  delusions  often  have  a  com- 
pensating effect  in  freeing  the  nervous  system  in  a  manner  from  its 
trammels  ?  Perhaps  when  this  supervenes  the  brain  becomes  a  chim- 
ney for  the  combustion  of  the  matters  which  threatened  to  entirely  in- 
terrupt the  action  of  the  system  by  clogging.  The  patient  is  then 
known  as  sensible  on  most  subjects,  but  a  confirmed  monomaniac. ' ' 

Certain  peculiarities  in  his  hallucinations  possess  considerable  in- 
terest. They  almost  always  referred  to  the  intercommunication  of 
brains.  In  July,  1878,  he  wrote  out  a  list  of  specimen  phrases 
which  he  had  heard  while  sitting  alone  at  an  asylum  window.  Some 
of  these  I  reproduce  here  : 

"One  thing  you  know,  you  know  when  you  get  your  will  in  there 
you  get  him  into  a  hell  of  misery." — **  He  ainH  got  any  will  there  to 
fool  away.'* — ** Although  you  are  knowing  his  ideas  you  connect  with 
her  will." — "  Instead  of  connecting  with  his  ideas  you  keep  giving  him 
to  her." — **  You  can't  get  your  will  there  till  he  connects  his  through 
to  his  thought." — **We  are  all  the  while  trying  to  make  him  think 
himself." — **  I  think  we  ought  to  be  making  efforts  to  get  the  idea  out 
on  the  hall." — **After  they  get  the  whole  will  he  is  in  a  hell  of  torture 
all  the  while." — **  We  keep  hollering  till  we  get  him  into  a  hell  of  hor- 
rors."— **  You  see,  when  there  are  two  wills  connected  with  the  head  at 
the  same  time,  he  ain't  nowhere." 
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These  were  the  voices  of  several  men  and  women.  In  fact,  his  hal- 
lucinations were  always  polyphonic,  and  at  times  would  be  polyglot. 
They  did  not  address  him  directly,  but  spoke  to  one  another  about  him. 
He  seldom  had  hallucinations  of  hearing  except  when  the  ear  actually 
received  the  sound  of  distant  conversation  or  inarticulate  noises  ;  so  that 
for  their  production  it  was  usually  necessary  that  there  should  be  trans- 
mission of  vibrations  to  the  auditory  cortical  area.  As  instances  of  the 
polyglot  character  of  the  voices  on  occasion,  I  relate  the  following  : 

Once  he  heard  some  one  call  out,  "  If  he  ain't  a  prophet  there  never 
was  a  prophet — tabulas  dedi  ut  vincercr."  In  tracing  this  Latin  to  its 
source,  he  found  it  was  a  perversion  of  a  phrase  in  a  note  to  Whis- 
ton's  "  Josephus"  :  "Egomet  tabulas  detuli  ut  vincerer"  (I  myself  car- 
ried the  letter  commanding  that  I  be  bound),  attributed  to  Bellerophon, 
which  he  had  once  read. 

At  another  time  in  a  street-car,  a  German  sitting  next  to  him  cried 
out,  "  Das  ist  das  grosstc  Mirakel  von  der  ganzen  Welt.  Jeder 
Gedanke  der  ihm  in  den  Kopf  gekommen  ist  hat  die  ganze  Village 
geh(')rt."  (That  is  the  greatest  miracle  in  the  world.  The  whole  vil- 
lage has  heard  every  thought  that  has  come  into  his  head.)  The  gram- 
matical construction  of  the  foreign  phrases  is  open  to  criticism.  The 
language  used  by  his  invisible  tormentors  was  always  a  peculiar  dialect, 
often  abounding  in  slang,  which  he  considered  the  most  hateful  kind 
of  language,  and  which  was  such  as  he  never  voluntarily  used  in  the 
composition  of  his  own  sentences.  The  hallucinations  were  usually 
boisterously  satirical,  teasing,  quizzical,  frequently  accompanied  by 
laughter. 

Course  and  Prognosis. — The  usual  course  of  paranoia  has  just 
been  outlined.  Many  cases,  however,  enter  into  a  state  of  secondary 
dementia  toward  the  last. 

The  prognosis  is  absolutely  unfavorable.  I  do  not  know  of  a  single 
case  that  has  recovered.  These  patients  may  live  to  an  advanced  age, 
especially  under  the  fostering  care  of  an  asylum.  Remissions  are 
occasionally  noted. 

Morbid  Anatomy. — The  disorder  is  purely  functional.  No  patho- 
logical changes  have  been  found  in  the  brains  of  paranoiacs.  In  some 
instances  asymmetrical  arrangement  of  the  convolutions  has  been  noted. 
These  belong  in  the  category  of  stigmata  of  degeneration. 

Treatment. — Therapy  does  little  or  nothing  for  the  disease  once  it 
has  becoine  established.  Sometimes  complete  change  of  environment 
brings  about  a  remission.  Constant  physical  occupation,  hard  work 
out-of-doors,  is  perhaps  the  most  useful  of  remedial  agents,  in  that  by 
this  means  the  mind  is  divertcMl  from  the  constant  contemplation  of 
hallucinations  and  delusions,  and  through  bodily  fatigue  is  made  to 
receive  a  considerable  amount  of  repose.  Labor  acts  as  a  countorirri- 
tant.  By  it  episodic  outbreaks  of  excitement  may  l>e  aborted  or 
reduced  in  intensity.  Prevention  naturally  would  be  of  vast  impor- 
tance, were  one  able  to  anticipate  the  coming  catastrophe  in  the  pro- 
dromal period.  Children  and  youths  who  exhibit  such  symptoms  as 
have  been  described  as  incident  to  the  hypochondriacal  epoch  of  the 
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These  diseases  are  scarlet  fever,  measles,  whooping-cough,  typhoid 
fever,  small-pox,  and  diphtheria.  How  they  act  is  not  yet  known. 
Sometimes  it  is  through  meningeal  hemorrhage  induced  by  the  convul- 
sions so  common  at  the  onset  or  during  the  course  of  these  maladies. 
Possibly  at  other  times  it  is  through  an  infectious  encephalitis,  or 
microbic  embolism  or  thrombosis.  Trauma  to  the  head,  mental  shock, 
sunstroke,  and  "  cramming "  at  school  have  a  small,  yet  appreciable, 
share  in  the  production  of  idiocy  (probably  two  to  five  per  cent,  alto- 
gether). The  author  has  found,  in  his  own  experience,  that  insanity  in 
children  is  an  occasional  cause  of  idiocy.  In  the  adult  such  mental 
enfeeblement  after  insanity  is  a  secondary  dementia,  but  in  the  growing 
child  this  secondary  dementia  is  preferably  termed  idiocy. 

General  Symptomatology. — Since  idiocy,  as  well  as  its  varying 
degrees  of  imbecility  and  feeble-mindedness,  depends  upon  some  sort 
of  congenital  or  acquired  defect  or  disease  of  the  brain  interfering 
\rith  its  normal  evolution,  it  is  clear  that  the  cerebral  functions  may 
be  all  of  them  more  or  less  involved,  and  that  no  particular  psychic 
faculty  can  be  selected  as  the  one  whose  disorder  retards  or  influences 
the  development  of  the  other  faculties.  Seguin  is,  therefore,  hardly 
correct  in  stating  that  the  condition  of  the  mental  faculties  in  idiots  is 
normal,  though  diminished,  and  that  merely  the  will  is  lacking  to 
give  them  proper  direction.  Sollier  has  given  us  one  of  the  best  and 
latest  studies  of  the  psychology  of  idiocy.  ^  Following  Ribot  and 
others,  he  maintains  tliat  the  slow  development  of  the  cerebral  facul- 
ties is  due  to  want  of  attention ;  that  spontaneous  attention  is  caused  by 
affective  states  brought  into  action  by  sensations,  and  that  those  young 
children  are  the  most  attentive  whose  nervous  systems  are  most  easily 
stimulated.  Hence  the  faculty  of  attention  is  closely  related  to  the 
activity  of  the  sensations.  The  greater  the  power  of  attention,  the 
more  intelligent  does  the  individual  become.  In  idiocy,  owing  to  the 
diminution  or  loss  of  the  power  of  attention,  the  perceptions  aroused  by 
sensations  are  more  or  less  indefinite,  and  the  resultant  idea  likewise 
ill-defined.  Sensations  become  more  numerous  as  the  organism  develops, 
and  the  lack  of  ideas  and  recognitions  becomes  more  noticeable. 

Following  somewhat  the  natural  order  of  such  examination,  with  the 
excellent  work  of  Sollier^  as  a  guide,  we  first  take  up  the  senses,  those 
avenues  which  lead  to  psychological  development. 

Sifirht. — Between  seven  and  eight  per  cent  of  idiots  are  congenitally 
blind.  It  is  necessary  to  determine  whether  the  blindness  is  due  to 
defect  of  the  visual  apparatus  or  to  lack  of  attention.  Blindness  does 
not  preclude  the  possibility  of  education,  for  some  idiots  with  defect 
of  this  sense  may  be  educated  to  a  moderate  degree.  When  idiots  can 
look,  without  in  reality  seeing,  the  apparent  blindness  is  due  to  a  com- 
plete absence  of  attention.  In  idiots  less  affected,  a  greater  variety  of 
objects  will  attract  their  attention.  In  the  higher  grades  of  idiocy 
(imbecility  and  feeble-mindedness)  vision  may  be  as  good  as  in  normal 

»  "  Psychologie  de  Pidiot  et  de  rimbecile,"  Paris,  1891. 

'  The  author,  while  differing  from  Sollier  materially  in  some  of  his  conclusions,  is 
indebted  to  his  work  for  many  of  the  details  of  the  psychological  symptoms  of  idiocy. 
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man.  But  many  present  certain  visual  and  ocular  defects,  such  as 
hypermetropia,  defective  color-vision,  strabismus,  nystagmus,  congenital 
cataract,  inequality  of  the  pupils,  microphthalmos,  and  the  like.  In 
heniiplegic  idiocy  or  imbecility  we  may  And  hemianopia.  But  the  de- 
termination of  the  acuity  of  vision  is  difficult  in  this  class  of  individuals. 
The  |)ercepti()u  of  different  colors  is  often  possible  in  the  milder  d^rees 
of  idiocy.  Good  binocular  vision  is  uncommon  in  idiots.  The  normal 
child  takes  pleasure  in  the  sight  of  objects  as  early  as  the  eleventh  day, 
the  eyes  are  normally  coordinated  by  the  end  of  the  second  month,  and 
he  begins  to  distinguish  colors  correctly  at  about  the  age  of  two  years. 

Hearingr. — There  is  a  somewhat  analogous  condition  of  the  organs 
of  hearing.  It  is  not  always  easy  to  determine  whether  an  idiot  is  deaf 
from  defect  in  the  auditory  apparatus  or  only  sensorially  deaf.  Idiocy 
of  mild  degree  is  not  infrequently  induced  by  deprivation  of  this  sense. 
In  the  higher  grades  of  idiocy  hearing  is  nearly  always  normal.  Deaf- 
mutism  can  not  be  considered  as  common.  The  normal  child  hears  on 
the  fourth  day,  and  is  pleased  with  music  in  the  second  month. 

Taste. — ^This  sense  is  frequently  affected.  Gluttony  is  a  marked 
feature  in  idiocy.  It  is  common  for  idiots  to  eat  without  mastication ; 
many  present  a  precocious  taste  for  alcohol.  This  is  especially  true 
of  the  higher  grades.  A  difficulty  in  distinguishing  the  simple  tastes 
(salt,  sweet,  bitter,  and  sour)  is  not  infrequently  met  with  in  the  milder 
types,  as  well  as  in  those  with  great  mental  impairment  Inversions 
and  perversions  of  taste  are  observed.  The  normal  child  evinces  a 
sensibility  to  taste  at  the  end  of  the  first  week. 

Smell. — In  the  normal  child  strong-smelling  substances  produce 
mimetic  movements  on  the  day  of  birth.  In  idiocy  the  sense  may  be 
much  imjmircd,  perverted,  or  absent. 

Taotile  Pain  and  Musoular  Sensibility. — As  a  rule,  sensibility 
to  touch  and  pain  is  uniformly  diminished  in  idiocy  of  all  degrees, 
mostly  through  lack  of  attention.  There  may  be  complete  anestliesia 
and  analgesia,  particularly  in  the  lower  grades.  On  the  other  hand, 
there  are  cases  in  which  the  sense  of  touch  may  be  educated  to  a  high 
degree  of  delicacy.  It  is  almost  impossible  to  study  the  muscular  sense 
in  idiots,  but  it  is  apt  to  be  impaired  in  proportion  to  the  other  senses. 
The  normal  child  starts  at  gentle  touches  on  the  second  and  third  days, 
and  manifests  muscular  sense  as  early  as  the  eighth  week. 

Thermic  Sensibility. — What  has  been  said  of  touch  and  pain 
applies  likewise  to  the  tempeniture  sense.  But  their  vasomotor 
systems  are  susceptible  to  the  influences  of  cold  and  exposure,  and  their 
resistance  to  external  influences  and  diseases  is  such  that  many  of  them 
die  of  pulmonary  affections.  Some  become  more  stupid  in  ox)ld  weather 
and  brighter  in  warm  weather,  while  an  elevation  of  bodily  tempera- 
ture (fever)  is  accompanied  by  evidences  of  more  active  cerebration. 

Morbid  Movements. — A  small  number  of  idiots  exhibit  no  motility 
at  all,  but  remain  perfectly  inert.  But  the  majority  are  apt  to  be  in 
constant  motion.  These  movx^ments  tend  to  take  on  a  rhythmic  and 
automatic  character.  I  do  not  here  refer  to  such  morbid  movements  as 
epilepsy,   athetosis,  associated   movements,   ataxia,    and   chorea,   often 
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present  in  paralytic  idiocy  ;  nor  to  tremor,  found  in  sclerotic  cases  ;  but 
to  a  group  of  automatic  or  impulsive  movements. 

These  forms  of  movements  are  among  the  most  common  and  striking 
symptoms  immediately  noticed  in  going  through  an  institution  for  idiots. 
A  very  large  proportion  of  the  inmates  are  observed  to  be  in  continual 
motion.  As  a  rule,  the  most  frequent  rhythmic  movement  is  an 
anteroposterior  oscillation.  The  patient,  in  a  sitting  attitude,  sways 
his  body  slowly  or  rapidly  backward  and  forward.  Sometimes  the 
oscillation  is  from  side  to  side.  Occasionally  the  hands  and  fingers  are 
rapidly  or  slowly  flexed  and  extended,  and  brought  up  to  the  face  in 
movements  similar  to  those  in  athetosis,  but  differing  from  them  in  that 
they  are  entirely  subject  to  the  will,  just  as  are  the  oscillations  alluded 
to.  Walking  to  and  fro,  rotating,  dancing,  and  so  on,  are  more  elab- 
orate forms  of  the  same  kind  of  impulsive  movement.  Similar  move- 
ments occur  in  the  insane,  as  is  well  known,  and  particularly  in 
conditions  of  greatly  enfeebled  mind,  such  as  secondary  dementia. 
They  are  spontaneous  movements,  seeming  to  have  no  relation  to  any 
stimulation  of  the  brain  giving  rise  to  a  motor  expression.  Generally 
the  movements  cease  for  a  time  when  any  sensorj'  impression,  such  as 
the  appearance  of  a  stranger  in  the  room  or  being  spoken  to,  temporarily 
alters  the  feeble  current  of  thought  or  excites  the  mental  blank ness 
which  has  given  rise  to  the  automatic  movement.  Children  and  young 
animals  are  full  of  spontaneous  movements,  undoubtedly  due  to  impres- 
sions received  at  some  time  during  their  lives,  or,  it  may  be,  impres- 
sions inherited ;  and,  while  these  spontaneous  movements  of  children 
are  undoubtedly  similar  in  their  nature  to  the  automatic  movements  of 
dements  and  idiots  just  described,  they  do  not  often  present  the 
rhythmic  character  of  the  latter.  It  is  probable  that  in  the  feeble 
mind,  upon  which  nerve  stimuli  seldom  make  an  impression,  the  simple 
old  motor  expressions  are  retained,  repeated,  and  become  habitual  or 
automatic.  Automatism  of  movement  is  thus  a  sign  of  little  aptitude 
or  impressionability,  so  far  as  fresh  mental  stimulation  is  concerned. 
In  the  idiot  the  impulsive  rhythmic  movements  just  described  may  be 
p^arded  as  the  habitual  motor  expression  of  the  simplest  and  oldest 
stimuli ;  whereas,  in  the  secondary  dement,  the  analogous  automatic 
movements  are  to  be  looked  upon  as  reversions  to  the  spontaneous 
movements  of  infancy.  The  smiles  and  grimaces  of  idiots  and  imbeciles 
belong  to  the  same  category  of  infantile  spontaneous  motor  expressions. 

There  is  probably  a  certain  amount  of  pleasure  in  the  movements 
in  many  cases,  as  sometimes  they  manifest  displeasure  if  prevented 
from  executing  them.  There  is  nearly  always  a  difficulty  out  of  pro- 
portion to  the  intellectual  development  for  idiots  to  perform  associated 
movements  with  a  definite  object.  They  may  be  able  to  talk  and  read, 
and  even  write,  yet  be  unable  to  dress  themselves.  This  is  often  a  fault 
remediable  by  education,  according  to  Seguin. 

Rigrht-handedness  and  Left-handedness. — Some  twelve  per  cent, 
of  all  children,  idiot  and  normal,  are  left-handed  ;  but  while  eighty-eight 
per  cent,  of  normal  children  are  right-handed,  only  seventy-two  per  cent, 
of  idiots  use  their  right  hand  in  preference,  the  remaining  sixteen  per 
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cent,  being  ambidextrous.  This  peculiarity  is  said  to  be  present  also 
among  criminals. 

Voluntary  Movements. — Many  idiots  do  not  learn  to  walk  at  all, 
either  because  of  general  debility,  inability  to  learn,  or  paralysis.  In 
such  as  do  acquire  the  ability  to  walk  there  is  great  retardation  in  its 
acquisition.  This  is  also  true  of  other  uses  of  the  voluntary  muscles 
for  the  common  acts  of  daily  life,  such  as  carrj'ing  food  to  the  mouth, 
and  so  on.     They  are  either  never  learned  or  they  are  acquired  late. 

Orfiranio  Sensations. — ^The  keenness  of  visceral  sensibility  is 
more  or  less  diminished  in  all  idiots.  The  sensations  of  hunger  and 
thirst  are  lessened,  though  only  very  rarely  absent.  The  feeling  of 
satiety  after  a  hearty  meal  is  seldom  felt  by  them ;  so  that  if  left  to 
themselves,  they  would  eat  on  indefinitely.  The  necessity  of  defecation 
and  micturition  is  not  perceived  at  all  by  profound  idiots.  In  the 
lower  and  middle  grades  of  idiocy  it  is  often  difficult  to  diagnosticate 
visceral  disejise,  owing  to  the  bluntness  of  somatic  sensations,  and  they 
may  die  without  giving  any  appreciable  symptoms.  This  masking  of 
disease  in  idiocy  is  quite  analogous  to  the  masking  of  disease  in  various 
insanities.  The  feeble-minded  and  imbeciles  not  infrequently  mislead 
the  physician  by  exaggeration,  concealment,  or  falsehood. 

Attention. — The  lack  of  the  faculty  of  attention  is  one  of  the 
chief  characteristics  of  idiocy.  Naturally,  it  varies  in  degree  from 
complete  nullity  to  a  simple  diminution  of  the  faculty,  but  it  is  always 
lessened.  The  fundamental  elements  of  the  faculty  are  deficient. 
These  fundamental  elements  are :  The  integrity  of  sensory  impressions 
delivered  to  the  brain  ;  an  emotional  state  of  pleasure,  pain,  or  interest 
in  such  sensations ;  motor  expressions  in  the  eyes,  face,  limbs,  or  body 
of  the  impressions  received.  There  are  two  forms  of  attention,  accord- 
ing to  Ribot  and  Sollier,  one  of  which  is  natural  or  spontaneous,  and 
the  other  voluntary,  established  by  education.  The  latter  can  not 
exist  without  the  former. 

There  are  two  qualities  in  attention  that  are  of  importance— viz., 
intensity  and  duration. 

Thus,  attention  is  impaired  in  idiocy  by  the  defective  senses,  which 
convey  to  the  brain  feeble  impressions.  The  second  element,  the  affec- 
tive state,  is  notably  lacking  in  idiots.  The  motor  factor  of  attention 
is  deranged  in  idiocy  in  a  great  variety  of  ways  (general  weakness, 
paralysis,  contracturt^,  epilepsy,  chorea,  ataxia,  automatic  and  impul- 
sive movements,  and  the  like).  The  intensity  and  duration  of  attention 
are  restricted  to  the  last  degree  in  this  class  of  individuals. 

Tlie  intelligence  and  the  |)oasibiHty  of  education  depend  directly 
upon  the  |K)wer  of  the  faculty  of  both  si)ontaneous  and  voluntary  at- 
tention. It  is  probable  that  the  faculty  is  localized  chiefly  in  the  frontal 
lobes  of  the  brain.  Ferricr  considers  it  proportionate  to  the  develop- 
ment of  these  lobes,  and  some  very  convincing  exiKjriments  recently 
published  by  Rianchi  make  it  quite  certain  that  the  frontal  lobes  are  the 
seat  of  this  faculty.  In  idiots  great  lack  of  attention  is  coincident  with 
diminutive  size  of  the  frontal  lobes. 

In  the  low  grades  of  idiocy  spontaneous  attention  is  almost  null, 
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and  education  is  impossible.  The  higher  the  degree  of  idiocy,  the 
greater  the  degree  of  spontaneous  attention  presented,  whicli  may  be  so 
appeale<l  to  as  to  develop  it  into  voluntary  attention,  with  intellectual 
progress  as  a  consequence.  With  idiots,  as  with  the  lower  animals,  at- 
tention is  always  connected  with  the  sense  most  perfectly  developed, 
which,  in  the  former,  is  tliat  of  sight.  The  attention  of  idiots  is  most 
easily  aroused  through  the  eyes.  Exercises  of  the  attention  may  thus 
be  employed  in  the  diagnosis  of  states  of  intellectual  weakness.  We 
find  idiots  without  attention  absolutely  ineducable,  leading  a  vegetative 
€xistence ;  others,  again,  exhibiting  both  spontaneous  and  voluntary 
attention,  but  in  flashes,  as  it  were,  of  brief  duration  and  faint  in  na- 
ture ;  and  still  others  more  or  less  capable  of  prolonged  and  habitual 
attention.  It  is  only  in  the  last-name<l  group  of  individuals  that  edu- 
cation is  to  any  considerable  degree  feasible.  The  education  appeals 
in  some  to  the  simplest  sentiments  only  (such  as  curiosity,  selfish- 
ness, the  desire  of  reward),  in  others  atteution  is  aroused  by  appeals  to 
a  higher  affective  order  (such  as  interest,  ambition,  and  emulation),  and 
in  still  others  attention  may  be  aroused  and  sustained  by  habit. 

Since  the  jwwer  of  attention  directed  to  external  events  is  so  feebly 
■developed  in  idiots,  it  is  not  surprising  that  attention  to  internal  happen- 
ings, or  reflection,  should  be  totally  absent  in  all  grades  of  idiocy. 

Ribot  regards  voluntary  attention  as  habitual  and  disciplined  spon- 
taneous attention,  as  an  adaptation  to  the  conditions  of  a  higher  social 
life,  as  a  sociological  phenomenon.  When  the  development  of  voluntary 
attention  is  rudimentary,  and  the  resulting  intellectual  defect  is  marked, 
as  in  the  lower  grades  of  idiocy,  there  are  no  serious  consequences  from 
the  sociological  point  of  view.  Sollier  calls  the  idiot  ea^ra-social,  and 
makes  the  imbecile  quite  distinct  as  an^social,  claiming  that  in  the 
latter  there  is  an  undefined  amount  of  voluntary  attention,  combined 
with  a  relative,  though  perverted,  intelligence,  which  two  factors  render 
him  often  a  dangerous  member  of  society.  He  speaks  of  the  instability 
of  the  attention  of  the  imbecile.  At  one  moment  it  may  be  faint,  at 
another  intense  as  in  normal  man.  He  passes  from  one  subject  to  an- 
other with  the  greatest  ease,  a  characteristic  which  may  even  be  observed 
in  his  infancy.  Serious  matters  must  be  continually  repeated  to  him  to 
make  him  understand.  He  grasps  the  first  part  of  a  sentence,  and 
forms  his  ideas  from  that,  without  waiting  for  the  sentence  to  be  com- 
pleted. He  frequently  interrupts,  and  there  is  no  time  to  answer  one 
•question  before  another  is  put.  Sollier  further  goes  on  to  say  that  this 
instability  of  the  attention  for  external  objects  or  ideas  is  seen  also  in 
the  acts  of  the  imbecile,  who  is  incapable  of  intelligent  labor,  and  accom- 
plishes his  tasks,  when  uniform,  by  a  certain  kind  of  automatism,  with- 
out due  appreciation  of  the  object  of  his  work.  When  the  object  is 
understood,  the  imbecile  believes  he  can  attain  it  immediately,  and, 
seeing  the  first  step  only,  is  prevented  by  failure  of  attention  from  properly 
oompleting  the  work  or  doing  it  at  all.  He  seems  to  forget  that  he  has 
begun,  and  as  a  consequence,  unless  watched,  may  spoil  whatever  he  at- 
tempts. Other  imbeciles  refuse  to  work,  but  make  themselves  very  busy 
and  important  in  watcliing  and  supervising  the  occupations  of  others. 

56 


,1'N 


^1 


882 


MENTAL  DISEASES. 


Sollier  calls  tliera  vagabonds.  They  wander  away  not  knowing  where, 
marcliing  straight  before  them,  with  indifference  to  the  welfare  of  the 
friends  or  relatives  they  desert;  traveling  by  night  and  hiding  by  day; 
undisciplined,  indolent,  and  mischievous. 

This  attempt  to  separate  idiots  and  imbeciles  into  two  dfstinct  classes 
of  extrasocial  and  antisocial  is,  to  my  mind,  not  justifiable.  Sollier 
has  here  described  a  certain  class  of  imbeciles  only,  and  the  description 
is  very  true  to  nature,  but  it  is  only  a  group  which  does  not  merit  an 
especial  classification.  As  regards  attention,  we  should  still  hold  to  the 
terms  idiocy,  imbecility,  and  feeble-mi ndedness,  as  representing  degrees 
of  lack  of  attention,  from  complete  or  almost  complete  absence  to  mere 
diminution  of  the  faculty.  The  adult  imbecile,  in  the  middle  grade, 
would  have  the  varying  and  imperfect  attimtion  of  a  backward  child, 
and  his  ideas,  speech,  and  conduct  would  vary  with  his  temperament, 
with  his  docility  or  perversity  ;  in  short,  with  the  innate  differences  of 
character  and  individuality,  which  may  be  as  manifest  in  imbeciles  as 
in  normal  children.  Iml>eciles  may  and  do  become  vagabonds,  un- 
certain, mischievous,  indolent,  antisocial ;  but  they  may,  on  the  other 
hand,  be  good-natured,  trusty,  docile,  industrious.  Many  of  them,  too, 
may  show  special  aptitudes  in  certain  directions.  As  to  education,  the 
difficulties  are  that  in  some  it  is  hard  to  attract  the  attention,  and  in 
others  to  maintain  it. 

Reflection. — The  internal  form  of  attention  (reflection  of  Ril)ot), 
in  which  images  and  ideas  constitute  the  subject-matter,  is  quite  defi- 
cient in  the  lower  grades  of  idiocy,  but  is  present  in  imbecility  and 
feeble-mi  ndedness  in  varying  degrees.  It  is  never  |)erfectly  developeil, 
as  in  normal  man. 

Preoccupation. — This  is  absent  in  profound  idiocy  and  feeble  in 
the  higher  grades.  A  small  proportion  of  imbeciles  are  capable  of 
preoccupation,  but  of  an  indefinite  nature,  and  sometimes  taking  on  the 
character  of  a  fixed  idea.  Often  their  interest  is  not  aroused  so  much 
by  what  benefits  and  interests  mankind  in  general  as  by  bad  actions, 
criminal  or  egoistic  sentiments  that  attract  their  attention  and  arouse 
refl(H!tion  and  preoccupation  which  may  result  in  felony  or  crime. 
Many  are  too  selfish  to  care  for  the  troubles  of  others,  and  too  stupid 
to  have  preoccu|i{itions  purely  intellectual. 

Instincts. — The  instincts  in  idiocy  are  generally  defective.  The 
def(»ct  may  be  imperfection  of  development  or  an  actual  derangt^ment 
or  perversion.  The  instinct  of  hunger  is  present  in  almost  all  grades 
of  i(lio(;y,  and  is  so  little  inhibited  that  it  is  often  pushed  to  the  extent 
of  gluttony.  The  instinct  of  self-preservation  is  impaire<l  in  nearly 
all,  al)sent  in  profound  idiocy,  ungoverned  by  proper  judgment  in  the 
milder  forms.  In  some  there  is  no  sense  of  fear,  and  self-injur}'  is 
possible.  In  others  there  is  a  comprehension  of  danger  and  an  avoid- 
aniH»  of  it,  or  possibly  an  overweening  egoism  which  may  lead  to  a 
belief  in  their  power  to  ovenumie  it.  Suicide  occurs  in  imbeciles  and 
feebh^-minded,  sometim(»s  without  determinable  eiuise,  sometimes  as  a 
result  of  morbid  impulse. 

Sleep  is  go(Kl  among  all  classes  of  idiots,  while  in  the  lower  grades 
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it  may  be  l>oth  profound  and  excessive.  Whether  they  dream  or  not 
depends  solely  upon  the  degree  of  mental  development. 

The  desire  and  need  of  voluntary  muscuhir  movement  varies  with 
the  scale  of  intelligence,  being  absent  in  the  profounder  degrees  of 
idiocy,  and  approximating  the  normal  the  higher  the  psychic  develop- 
ment. The  automatic  and  impulsive  movements  in  some  may  represent 
a  fulfilment  of  the  normal  need,  and  the  extreme  restlessness  of  others 
is  surely  a  pervei-sion  of  the  natural  desire. 

The  sexual  instinct  may  be  absent,  impaired,  exaggerated,  or  per- 
verted. It  is  seldom  normal.  Idiots  of  all  degrees  present  many  de- 
generative stigmata  as  regards  the  genital  organs,  more  numerous  in 
direct  proix)rtion  to  the  mental  impairment  Among  these  anomalies 
are  :  cryptorchismus,  unilateral  or  bilateral  microrchidia,  spurious  her- 
maphroditism, insufficient  development  of  the  entire  genital  apparatus, 
hypospadias  or  epispadias  ;  defect,  torsion,  or  great  volume  of  the 
prepuce ;  median  fissure  of  the  scrotum,  imperforate  meatus,  abnor- 
mally large  or  small  labia,  excessive  development  of  the  clitoris, 
hypertrophied  labia  minora,  pigmentation  of  the  labia  minora,  imper- 
forate vulva,  atresia  of  or  double  vagina,  and  uterus  bicornis. 
Puberty  is  often  retarded,  but  occasionally  is  early  ;  often  it  is  normal. 
Masturbation  is  exceedingly  common  among  all  chisses  of  idiots  of  both 
sexes.  In  the  profound  degrees  it  is  automatic  ;  in  the  higher  it  is 
purposive.  Onanism  ct  deius  and  sodomy  are  frequently  discovered 
among  imbeciles  and  feeble-minded,  and  sexual  psychopathies  of  the 
most  shocking  nature  are  not  uncommonly  manifested  in  some  because 
of  the  combination  of  the  strong  sexual  instinct  and  absence  of  moral 
sensibility. 

The  instinct  of  imitation,  which  is  a  low  form  of  instinct,  and  strong 
in  children  and  many  lower  animals,  is  one  to  which  idiots  are  very 
susceptible.  It  is  usually  a  purely  instinctive  or  passive  imitation, 
seldom  an  intellectual  or  active  imitation.  Its  intensity  de})ends  much, 
however,  upon  the  scale  of  intelligence  to  which  the  idiot  rises.  It  is 
very  apt  to  be  shown  in  the  form  which  is  concerned  with  moral  conta- 
gion ;  so  that  the  acts  and  language  of  the  vicious,  mischievous,  coarse, 
and  vulgar  are  most  willingly  imitated.  Simulation  is  very  common 
among  the  more  intelligent  classes  of  idiots. 

SpeciaJ  Aptitudes. — In  the  so-called  idiots  savants  we  note  the  de- 
velopment of  special  aptitudes,  occasionally  remarkable,  more  often 
only  notewortliy  in  contrast  to  the  general  mental  vacuit}'.  These  apti- 
tudes are  usually  in  the  direction  of  music,  mathematics,  the  mechanical 
arts,  building,  wcxKl-carving,  drawing,  painting,  memory  for  facts  or 
dates,  playing  games,  and  of  a  low  order  of  wit  or  droller}\  The  occa- 
sional preeminence  of  some  particular  faculty,  where  all  other  traits  are 
defective,  would  almost  lead  one  to  believe  in  a  heterotopia  of  gray 
matter  in  some  special  locality.  Music,  the  most  sensual  of  the  arts, 
seems  to  ap[x»al  especially  to  this  class  of  individuals.  Often  the 
rhythm  of  it  seems  to  influence  the  rhythm  of  their  automatic  move- 
ments, or  it  soothes  their  restlessness  or  stops  their  cries.  Sometimes 
unteachable  idiots  are  able  to  retain,  recall,  and  hum  a  moderately  diffi- 
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cult  tune,  while  higher  grades  may  learn  to  play  instruments  by  ear, 
though  not  by  note.  Next  to  aptitude  for  musie^  that  for  mental  arith- 
metic is  often  surprising.  There  are  also  occasional  instances  of  the 
other  talents  just  mentioned,  and  doubtless  the  court  fools  of  the  past, 
with  their  mischievous  pranks  and  quaint  remarks,  were  recruited  to  a 
great  extent  from  the  imbecile  class. 

Play. — There  is  a  lack  in  all  classes  of  idiots,  and  in  direct  propor- 
tion to  the  degree  of  mental  defect,  of  that  "  supi^rfluous  activity  which 
is  expended  in  the  form  of  play."  The  activity  and  attention  of  normal 
children  are  mainly  developed  through  play.  This  avenue  of  education 
is,  unfortunately  to  a  considerable  degree,  closed  in  idiocy.  The  lower 
grades,  if  they  manifest  a  tendency  to  play  at  all,  do  so  in  a  rudimentary 
and  solitary  way,  and  in  adolescence  still  cling  to  the  simple  games  of 
infancy.  With  others,  higher  in  the  scale  of  intelligence,  there  is  still 
defect  of  the  play  instinct,  and  a  proclivity  often  to  prefer  games  in 
which  noisiness,  destructiveness,  and  other  evidence  of  rather  brutal 
traits  are  ])aramount.  Sometimes  these  games  are  carried  on  good- 
naturedly  ;  at  others,  selfishness,  irritiibility,  quarrelsomeness,  and  a 
more  or  less  ungovernable  nature  are  evinced. 

Civility  and  politeness  may  be  taught  to  many,  but  naturally  with 
difficulty  to  the  h)wer  grades  and  to  such  individuals  of  the  higher  as 
are  hard  to  tmin  in  other  directions,  because  of  innate  vices  of  tempera- 
ment and  character. 

Destructiveness,  a  propensity  even  in  normal  children  at  an  early 
age,  is  an  especial  attribute  of  all  classes  of  idiots.  In  those  of  low 
degree  it  is  automatic  and  possibly  a  rudimentary  form  of  superfluous 
activity  (play),  but  in  some  individuals  of  the  superior  grades  there 
seems,  at  times,  to  be  a  vicious  satisfaction  in  inflicting  damage  or 
injury,  which  may  even  lead  to  the  manifestation  of  homicidal  proclivi- 
ties or  a  tendency  to  arson  (pyromania).  Self-mutilation  or  injury  may 
be  a  result  of  the  love  of  destruction  in  the  profounder  degrees  of  idiocy. 

Sentiments. — In  the  lowest  forms  of  idiocy  the  sentiments  and 
sensations  are  nidimentary,  or  may  be  altogether  absent.  As  a  rule,  one 
may  discover  various  degrees  of  pleasure  or  pain,  affection,  pity,  fear, 
social  pn)clivities,  love  of  proj)erty,  regard  for  rights  and  duty,  obedi- 
ence, shame,  esthetic  feelings,  curiosity,  and  the  like. 

Plea^ire  ami  pain  are  indefinite  or  absent  sensations  in  idiots,  felt 
to  a  greater  extent  by  imbeciles,  and  well  marked  in  the  feeble-minded. 
Joy,  sadness,  and  anger  are  usually  aroused  by  physical  sensations. 
The  self-mutilation  of  some  idiots  points  to  an  absence  of  the  pain 
sense,  and  idiot  women  have  been  known  to  bear  children  without  ex- 
periencing the  |>ains  of  labor.  Idiots  often  cry  out  suddenly,  burst  out 
laughing,  or  throw  themselves  about,  which  is  probably  explicable  by 
variations  of  |)erception  in  the  som esthetic  sense.  Moral  pain  or 
remorse,  usually  wanting,  is  sometimes  developed  to  a  slight  extent  It 
is  not  often  that  these  defectives  weep,  and  if  they  cry,  it  is  but  for  some 
momentary  i>ain  or  deprivation.  They  live  in  the  present  only,  and  do 
not  concern  themselves  about  the  past  or  future.  In  the  higher  grades 
it  is  physical,  seldom  moral,  pain  that  is  taken  note  of.     Pleasure  is 
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as  little  experienced  as  pain  in  the  lower  degrees,  and  laughter  is  as 
infrequent  as  crj^ng.  Pleasure  is  expressed  by  imbeciles  and  the 
feeble-minded  by  laughter,  clapping  the  hands,  or  cries,  though 
laughter,  even  with  these,  is  uncommon.  There  are,  however,  certain 
imbeciles  that  always  have  a  good-natured  smile,  and  laugh  readily  and 
excessively  over  nothing.  Frequently  the  laughter  is  a  true  automatic 
movement,  as  infantile  spontaneous  motor  expression. 

Affection  is  a  sentiment  not  uncommon  in  idiocy,  though  it  varies 
with  the  degree,  being  often  rudimentar}',  vague,  indefinite,  and  proba- 
bly inspired  rather  by  the  ministration  to  his  wants  than  by  the  care- 
taker. It  is  found  that  nearly  all  forms,  except  the  lowest,  appreciate 
kindness  and  patience,  and  are  repulsed  and  made  unmanageable  by 
brusqueness  or  cruelty.  With  certain  imbeciles  and  feeble-minded, 
where  the  moral  sense  is  not  too  much  obtunded,  true  aifet^tion  for  indi- 
viduals is  manifested ;  but  when  the  moral  sense  is  deficient,  affection 
is  elementary  or  absolutely  wanting,  so  that  kindness  is  either  unappre- 
ciated or  at  once  forgotten. 

There  are  variations  of  the  same  nature  in  love  for  the  family  and  in 
friendship.  Absent  in  the  simplest  idiots,  it  may  be  shown  in  greater 
or  less  degree  in  the  higher  grades.  In  some  it  is  unstable,  changeable, 
and  influenced  much  by  the  selfishness  of  the  individual.  In  others, 
again,  there  is  a  perversion  of  family  love,  so  that  they  are  hateful  and 
disagreeable  to  their  parents  or  brethren.  It  is  much  the  same  with 
friendship.  Ofl;en  mild  types  of  idiocy  form  in  asylums  friendships  for 
one  another,  though  they  are  too  oft«n  apt  to  be  associations  of  a  sexual 
nature  or  for  the  purpose  of  combining  together  for  mischievous  pur- 
poses. A  true  solidarity  of  interests  or  social  proclivity  is  seldom 
observed.  Maltreatment  of  animals  by  idiots  is  usually  due  to 
ignorance,  but  there  are  moral  imbeciles  who  perpetrate  cruelties  on 
animals  as  well  as  human  beings  from  pure  perversity  and  love  of  in- 
flicting pain.  The  passion  of  lovej  when  it  exists,  which  is  extremely 
rare,  is  founded  altogether  upon  a  physiological  basis.  Jealousy  is 
sometimes,  though  infrequently,  observed. 

Pity  is  quite  unknown  in  all  degrees  of  idiocy.  Some  are  amused  or 
curious  and  some  alarmed  at  the  sufferings  of  others. 

Fear  is  a  common  sentiment  in  all  types  of  cases,  more  common  than 
in  normal  persons,  because  of  the  want  of  understanding.  Often  the 
simplest  occurrences  inspire  fear.  On  the  other  hand,  when  much 
excited,  there  are  types  that  exhibit  no  fear  at  all. 

Courage  is  wanting  in  all  classes  of  idiocy.  Anger  is  apt  to  manifest 
itself  in  all  degrees  and  in  every  age.  It  is  apt  to  be  both  causeless 
and  paroxysmal,  and  to  lead  to  the  irifliction  of  injuries  upon  the  indi- 
vidual himself,  upon  inanimate  things,  or  upon  persons  in  the  vicinity. 
The  ungovernable  rage  is  usually  increased  by  efforts  to  restrain  the 
patient 

Acquisitiveness  is  shown  in  imbeciles  and  the  feeble-minded  by  a 
propensity  for  the  collection  of  all  sorts  of  useless  objects  and  trifles, 
much  the  same  as  in  cases  of  chronic  mania.  There  is  often  a  marked 
tendency  to  steal,  sometimes  deliberately,  and  at  other  times  without 
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motive,  merely  to  gratify  the  desire  of  poasessioD.  The  lower  orders 
appropriate  everything  coming  in  their  way,  having  no  regard  for  the 
property  of  others.  Many  can  l)e  taught  acquisition  as  a  reward  for 
lal)or,  and,  on  the  other  hand,  there  are  some  who  can  be  made  to  work 
only  through  fear,  having,  as  they  do,  an  innate  antipathy  to  occupation 
of  any  kind. 

With  respect  to  riglUs  and  duty,  the  j)erceptions  of  the  idiot  vary  with 
the  degree  of  mental  and  moral  defect.  In  some  even  inferior  idiots 
these  perceptions  may  be  present,  while  with  some  the  rights  of  others 
are  never  respected,  though  to  their  own  they  may  cling  tenaciously, 
and  the  feeling  of  duty  may  never  be  instilled  into  them,  because  of 
more  or  less  moral  perversion. 

Obedience  and  reaped  for  authority  vary,  too,  with  the  amount  of  intel- 
ligence and  the  degree  of  moral  impairment.  Quite  simple  idiots  may 
quickly  respond  to  the  wortl  of  command.  On  the  other  hand,  some  of 
the  most  inti»lligent  may  i)erversely  resist  all  attempts  at  discipline. 
Compensation  and  punishment  affect  tlicm  variously.  Reward  in  obji^ct- 
ive  sliape  or  in  the  form  of  praise  is  seldom  appreciated  by  inferior 
grades,  and  oflen  unduly  by  the  higher.  Punishment,  objective  or  in 
the  form  of  blame,  is  useless  for  tlie  sim{)ler  d(»grees  of  idiocy,  where 
acts  are  unintentional,  and  in  some  of  the  more  intelligent  excites  antip- 
athy, an  unreasonable  sense  of  injustice,  and  often  causes  them  to  harbor 
a  vengeful  feeling. 

A  true  religiouH  wntunent  is  quite  unknown  in  any  form  of  idiocy. 
This  is  true  also  of  the  feeling  of  nhavie.  The  only  esthetic  sentiment 
found  in  these  defectives  is  the  love  of  viuhw  or  rhythm,  which  is  quite 
general  among  all  classes,  though  not  jxirhaps  so  noteworthy  as  it  has 
sometimes  been  stated  to  be.  0(x»sionally  we  meet  with  cases  having 
unusual  nnisical  aptitude.  It  is  mther  a  rhytlimic  noise  which  appeals 
to  most  of  tliem,  such  as  beating  of  a  drum,  hammering,  the  grinding  of 
an  organ  (even  if  out  of  tune  and  discordant).  Tliey  have  no  sense  of 
beauty,  but  things  bizarre,  grotesque,  glittering,  and  colossal  attract 
their  attention.  Curiosity  and  fistoninhrnent  are  aroused  more  readily 
through  the  sense  of  sight  than  that  of  hearing,  and  are  often  more  easily 
roused  in  some  of  the  lower  grades  than  in  the  higher  types  of  idiocy. 

All  classes  evince  a  marked  credidifyy  and  often  it  is  difficult  or 
impossible  to  eradicjite  an  idea  once  established.  Fairy  stories  are 
espe(Mally  pleasing  to  many  of  them,  just  as  they  are  to  children. 

Veracify  is  a  virtue  which  is  uncommon  among  idiots.  Many  imbe- 
ciles are  particularly  apt  t<)  be  untruthful  and  deceitful  with  regard  to 
their  faults,  doings,  physical  condition,  things  found  in  their  possession, 
and  tlie  like.  Naturally,  the  simple  idiot,  owing  to  his  feebleness  of 
invention,  if  given  to  lying,  limits  his  untruths  to  the  simplest  matters, 
such  as  denials  of  accusations  brought  against  him,  etc. 

Physiogrnomy  and  Expression  and  Character. — Idiots  all  show 
deficiency  in  their  general  appearance.  There  is  always  something 
ungracious,  uncouth,  ugly  in  their  figures,  faces,  attitudes,  or  move- 
ments. Very  common  among  them  are  misshapen  or  asymmetrical 
heads,  dwarfishness,  lack   of  proportion   of  the  limbs,  stooping   and 
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slovenly  postures,  deformities  of  the  hands  or  feet,  and  awkward  and 
wobbling  gait.  The  expression  of  the  face  varies  from  complete  apathy 
and  absence  of  intelligence  to  a  considerable  play  of  features  of  a  low 
order,  such  as  constant  laughing,  making  faces,  leering,  or  scowling. 
Besides  the  absence  of  those  facial  traits  which  are  made  on  the  face  by 
the  mind,  the  ugliness  is  generally  added  to  by  asymmetry,  disproportion 
or  deformity  of  the  features.  The  eyes  may  be  too  close  together  or 
too  far  apart,  or  deformed  by  disease  of  the  iris,  cornea,  or  lids,  or 
by  squint.  The  nose  deviates  or  is  malformed,  the  ears  are  unshapely 
and  unequal,  the  mouth  half  open,  the  teeth  diseased  and  neglected  ;  the 
chin  deviated,  prominent,  or  retreating ;  the  forehead  low  and  bulging  or 
inclined.  Microcephalus,  hydrocephalus,  and  cretinism  give  their  own 
ugly  individuality  too  well  known  to  need  description  here.  Where  a 
head  is  shapely  and  a  face  has  any  vestige  of  pleasing  lines,*  it  is  gener- 
ally fair  to  infer  that  the  mental  state  is  due  to  deprivation  of  one  or 
more  senses,  or  to  the  insanity  of  childhood. 

As  to  charader,  this,  too,  varies  with  the  amount  of  mental  defect, 
and  is  difficult  to  analyze.  In  profound  idiots  there  are  often  sudden 
accesses  of  excitement  without  apparent  cause.  In  higher  types  the 
basis  of  character  is  inconstancy,  weakness  of  will,  and  blunting  of 
the  sensibilities,  their  humor  depending  largely  upon  their  environment, 
showing  an  appreciation  of  kindness  and  resentment  of  ill-usage. 
Some  are  clever  and  good-natured  and  funny,  often  making  sharp  re- 
marks or  doing  amusing  things,  and  at  one  time  such  eases  were  in 
great  demand  as  court  or  family  fools.  History  shows  there  were  two 
kinds  of  fools  made  use  of  by  royal  and  noble  families — the  true  or 
natural  fools  (idiots  or  imbeciles),  who  were  the  first  to  create  the  pro- 
fession, and  their  crafty  imitators,  the  artificial  fools,  who  made  of  it  a 
profitable  calling. 

I  should  differ  entirely  from  Sollier  in  his  somewhat  extraordinary 
distinction  of  imbeciles  from  idiots.  He  really  selects  one  type  of 
imbecile,  while  we  know  that  there  are  many,  and  erects  this  single 
type  into  a  great  class  which  he  everywhere  distinguishes  in  his  book 
as  the  imbecile.  To  him  the  imbecile  is  egotistical,  boastful,  vicious, 
careless,  dangerous,  a  glutton,  a  vagabond,  a  mischief-maker,  a  sexual 
pervert,  unstable,  lazy,  abusive,  obscene,  forgetfiil  of  kindness,  venge- 
ful, shameless,  and  altogether  antisocial. 

Langruagre. — The  primitive  physical  basis  of  language  in  the  nor- 
mal human  infant  is  the  auditory  tract  and  the  wonl-hearing  center. 
It  is  essentially  receptive.  Then  develops  the  word-comprehending 
center.  After  this  the  motor  speech  center  is  developed  and  associated 
with  the  primitive  physical  basis,  thus  establishing  the  emissive  faculty. 
This  rudimentary  linguistic  apparatus  is  variously  defective  in  idiots. 
A  defect  in  the  emissive  power  is  not  so  serious,  as  regards  intelligence, 
as  one  in  the  receptive  ;  for  idiots  of  considerable  intelligence  may  not 
be  able  to  talk  at  all,  while  others  very  inferior  may  speak  with  readi- 
ness. Any  part  of  this  original  physical  basis  of  language  may  be 
affected,  and  the  result  to  the  defective  individual  will  de|>end  much 
upon  what  function  is  lost.     The  auditory  apparatus  may  be  imperfect. 
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The  word-hearing  center  may  not  act.  The  word-comprehending  cen- 
ter may  be  undeveloped.  In  such  instances  the  intellect  will  suffer 
severely.  Unlike  the  normal  child,  which  comprehends  many  things 
said  to  it  as  early  as  nine  months  of  age,  in  cases  of  this  kind  compre- 
hension will  develop  very  late,  or  perhaps  never ;  yet  occasionally  with 
the  development  of  the  emissive  power  (without  the  word-comprehend- 
ing center)  words  may  be  heard,  learned,  and  repeated,  constituting  an 
echolalia — ^speech  without  idea.  Supix)sing  the  emissive  apparatus  alone 
to  suffer,  we  have  hearing  and  comprehension  and  the  development  of 
the  mind,  yet  without  the  power  of  speech. 

Like  an  animal,  the  idiot  may  be  intelligent,  but  speechless.  The 
development  of  language  and  intelligence  is  not  parallel.  Sollier  dis- 
tinguishes two  kinds  of  mutism  in  idiots — a  motor  and  a  sensory  aphasia. 
In  tlie  first  he  can  not  talk,  though  he  understands ;  in  the  second^ 
nothing  which  is  said  is  understood.  Language  is  very  late  in  develop- 
ment ill  idiots.  The  crowing  of  the  normal  infant  is  not  often  observed, 
but  meaningless  and  monotonous  cries  take  its  place.  The  laryngeal 
sounds  are  earliest  and  best  enunciated,  the  lingual  and  labial  latest  and 
least  distinctly.  Wildermuth  classifies  the  dysarthrias  and  lalopathies 
of  idiots  into  two  groups  : 

1.  Where  the  disturbance  of  speech  is  the  direct  expression  of  the 
intellectual  density.  They  lack  ideas,  and  consequently  have  not  the 
words  for  the  expression  of  them.  In  the  lowest  degree,  the  idiot  is  a 
vegetative  automaton ;  in  a  less  profound  degree,  he  is  like  a  child  of 
two  or  three  years,  with  imperfections  of  grammar  and  syntax. 

2.  When  the  disturbance  of  speech  is  a  complication  of  idiocy,  and 
is  mechanical  rather  than  intellectual,  Wildermuth  has  rarely  found 
stumbling  speech  in  the  idiot,  and  never  stammering.  These  defects 
are  sometimes  found  in  imbeciles,  who,  moreover,  talk  a  great  deal  and 
without  definite  object ;  who  have  onomatomania,  and  who  are  subject 
to  transitory  attacks  of  excessive  and  maniacal  loquacity. 

Considerable  loquacity  is  occasionally  observed  in  cases  of  acquired 
idiocy. 

Next  to  hearing,  the  visual  tract  and  the  word-seeing  and  compre- 
hending centers  form  a  great  receptive  avenue  for  language  and  ideas. 
ReoAlhuf  will  be  im|K)ssible  to  such  idiots  as  have  defect  of  the  visual 
apparatus  or  these  centers,  and  the  degree  of  acquisition  of  this  power 
will  dejiend  upon  the  degree  of  defect.  There  are  idiots  who  learn 
merely  the  letters,  others  who  acquire  monosyllables,  and  still  others 
who  can  ha  taught  to  read  laboriously.  Sometimes  such  reading  is 
purely  automatic,  without  actual  comprehension.  The  higher  the  grade 
of  idiocy,  imbecility,  or  feeble-mi ndedness,  the  greater  the  develop- 
ment of  this  faculty,  though  few  of  either  class  ever  attain  to  perfectly 
correct  reading. 

The  writing  center  and  its  association  tracts  are  the  latest  portions  of 
the  linguistic  cerebral  basis  to  be  established  in  normal  cases,  and  in 
the  idiot  are  apt  to  be  the  least  well-constituted.  In  addition  to  its  in- 
tellectual side,  there  is  a  complicated  muscular  co5rdination  required  in 
writing  which  also  renders  it  more  difficult  for  defectives  of  this  kind. 
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They  may  be  taught  to  reproduce  letters,  but  the  characters  are  mean- 
ingless to  them.  A  few  write  quite  legibly,  though  seldom  or  never 
well.  As  Sollier  says,  their  writing  is  in  reality  drawing,  and  they 
like  to  copy  printed  letters,  curved  lines,  and  so  on.  There  is  a  certain 
tendency  to  write  with  the  left  hand  and  to  write  from  right  to  left. 

In  drawing^  such  as  learn  at  all  copy  slowly  and  uncertainly,  with- 
out perspective,  and  never  draw  without  a  copy  or  model  ;  or  they  do 
the  work  impatiently,  and,  if  given  free  rein,  indulge  in  curious  and 
fantastic  scrawls,  such  as  are  figured  in  the  works  of  Sollier,  Bourne- 
ville,  and  others. 

Intelligrenoe. — Since  intelligence  depends  upon  the  acquisition,  con- 
servation, association,  and  production  of  ideas,  and  these  upon  the  con- 
dition of  the  sensory  organs  and  centers  and  language  centers,  it  is 
mainly  in  intelligence  that  tlie  idiot  deviates  from  normal  man.  The 
deviation  varies  much  in  degree,  from  almost  total  absence  to  a  condi- 
tion nearly  approaching  the  normal.  The  idiot  has  fewer  ideas  than 
the  imbecile,  and  the  imbecile  fewer  than  the  feeble-minded.  All 
classes  acquire  ideas  primarily  in  the  same  way  as  the  normal  infant — 
through  the  senses ;  but  while  the  normal  child  later  on  acquires  ideas 
chiefly  by  means  of  language  and  imitation,  the  defective  continues  to 
make  use  mainly  of  the  senses  for  this  purpose,  owing  to  the  faulty 
development  of  the  language  centers.  Preyer  shows  that  questions 
and  names  are  understood  before  the  normal  child  can  speak  (nine 
months),  while  idiots,  many  years  of  age,  may  have  an  intelligent  idea 
of  the  use  of  things,  yet  not  know  their  names  when  heard,  and  be 
unable  to  speak  them. 

As  regards  concrete  ideas,  such  as  the  different  qualities  of  matter, 
it  is  noticeable  that  the  idiot  appreciates  colors  (particularly  red),  rec- 
ognizes surfaces,  avoids  obstacles,  and  notices  the  difference  between 
round  and  square,  while  distances  and  space  are  not  comprehended.  As 
Sollier  correctly  says,  imitation,  which  is  a  source  of  ideas  for  infants, 
does  not  develop  the  intelligence  of  the  idiot ;  for  to  him  it  does  not 
furnish  an  idea,  but  creates  a  mechanism.  In  the  superior  grades  of 
idiocy  imitation  creates  an  idea  which  is  assimilated  by  the  intelligence ; 
but  as  the  intelligence  can  not  retain  it,  the  result  is  the  same  as  though 
it  had  not  been  assimilated.  Still,  it  is  not  just  to  infer,  from  lack  of 
intellectual  expression,  that  there  is  complete  intellectual  inactivity. 
That  ideas  may  exist  in  a  brain  apparently  inactive  is  shown  by  the 
phenomenon  of  intellectual  manifestation  induced  in  idiots  by  severe 
pain,  disease,  etc.  In  other  words,  the  intellectual  receptivity  of  idiots 
may  be  greater  than  supposed,  until  some  irritation  occurs  strong 
enough  to  show  that  the  preceding  stimuli  have  left  their  effects  on  the 
brain  centers.  Thus,  Griesinger  reports  the  case  of  an  idiot  who  could 
only  speak  a  few  words  until  he  contracted  hydrophobia,  when  he  began 
to  talk  of  events  which  had  taken  place  several  years  before. 

As  regards  the  conservation  of  ideoH,  we  must  remember,  says  Sollier, 
that  memory  is  hereditary,  organic,  or  acquired.  Hereditary  memory 
is  extremely  complex  and  difficult  of  explanation,  but  it  apparently 
occurs  in  idiots.     Organic  memory,  or  unconscious  memory, — viz.,  of 
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associated  movements,  such  as  walking, — ^although  sometimes  completely 
absent  in  idiots,  owing  to  defective  nerve  centers  and  lack  of  attentioiip 
is,  nevertheless,  better  developed  than  either  of  the  two  other  varieties. 
For  acquired  memory,  attention  is  still  more  a  trine  qua  no7if  and  conse- 
quently this  is  the  least  developed  form  of  memory  in  idiots.  Memory 
in  an  idiot  develops  slowly ;  at  first  its  existence  is  shown  only  by  the 
stimulus  of  some  violent  excitement  This  indicates  that  memory  exists 
in  so  far  as  the  conservation  of  the  image  is  concerned,  but  not  enough  for 
its  reproduction  under  ordinary  circumstances.  In  a  higher  degree  of 
the  development  of  memory,  the  idiot  can  recall  the  memory  picture  by 
seeing  again  the  original  object  (memory  for  food,  memory  for  places). 
Local  memory,  which  does  not  act  by  satisfaction  of  a  natural  need,  is 
only  found  in  educable  idiots  (remembers  his  own  bed,  etc.).  This 
memory  is  fixed  by  repetition  of  the  sensation,  and  has  not  an  emotional 
basis.  These  varieties  of  memory  are  simple,  and  do  not  necessitate 
language.  As  soon  as  language  exists,  a  much  wider  field  opens  for  the 
memory. 

In  simple  idiots  there  is  no  association  of  ideas.  The  primitive 
forms  of  association,  such  as  fear  and  the  hope  of  reward,  awaken  no 
associated  ideas  in  them,  and  even  in  the  superior  types  of  idiocy  there 
is  no  great  development  of  this  form  of  memory. 

It  is  a  curious  and  inexplicable  phenomenon  that  in  certain  cases  of 
idiocy  there  may  exist  particular,  specialized  memories,  such  as  for 
musical  airs,  dates,  and  numbers,  although  memory,  in  its  usual  and 
general  sense,  may  be  deficient.  Indeed,  as  a  rule,  the  memory  is  feeble 
in  all  classes  of  idiocy,  and  even  in  cases  where  the  memory  is  fairly 
well  constituted  it  is  ordinarily  meclianical,  useless  to  the  possessor, 
automatic. 

Naturally,  as  abstract  ideas  result  from  reason,  comparison,  and 
judgment,  such  ideas  are  absent  in  the  lowest  order  of  idiocy.  Pro- 
found idiots  have  no  idea  of  diflerences  of  persons  or  things.  Higher 
idiots  may  be  able  to  appreciate  superficial  resemblances  and  differences, 
especially  of  color  and  form,  but  the  discernment  is  so  fiiulty  that 
incorrect  inferences  frequently  result 

Superior  idiots  appreciate  resemblances  more  readily  than  differences. 
Simple  generalizations  may  be  possible,  however,  to  all  classes.  In  the 
lower  types  such  generalizations  occur  only  after  long  instruction,  and, 
once  this  power  is  acquired,  they  may  be  fairly  correct,  but  in  many  of 
the  higher  tliey  are  hasty  and  often  faulty.  In  educable  idiots,  even 
those  who  can  not  talk,  there  is  an  appreciation  of  number,  and  they 
may  be  taught  to  count  Addition  is  more  easily  learned  than  subtrac- 
tion, and  multiplication  can  only  be  learned  by  those  with  fairly 
developed  memories.  Division  can  rarely  be  taught  them,  and  neither 
idiots  nor  imbeciles  can  understand  problems.  The  superior  orders  of 
idiocy  can  count  automatically,  but  rarely  are  able  to  do  so  with  proper 
understanding.  They  can  say  two  and  two  make  four,  four  and  four 
make  eight ;  but  ask  them  how  many  are  four  and  three  and  they  are 
at  sea.  To  count  beyond  ten,  the  number  of  the  fingers,  is  rarely 
learned.     But  there  are  phenomenal  instances  where  the  mathematical 
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faculty  is  remarkably  developed,  as  in  the  cases  of  the  so-called 
"calculating  boys/'  some  of  whom,  it  is  true,  are  normal  in  other 
respects,  but  many  of  whom  are  mentally  defective,  belonging  to  the 
category  of  idiots  or  imbeciles. 

The  idea  of  tiine,  past  and  future,  has  seldom  a  place  in  the  brain 
of  the  idiot 

Ideas  in  the  idiot  are  too  feeble  to  be  fixed  ideas,  and  while  the 
higher  types  are  sometimes  subject  to  morbid  impulses,  there  is  not  a 
true  fixed  idea,  with  consciousness  and  pain.  With  them  such  ideas 
should  rather  be  called  tenacious  ideas. 

The  asaodaiion  of  ideas  occurs  by  resemblance,  contrast,  and  con- 
tiguity. In  the  profound  idiots,  with  few  ideas,  there  may  be  an  asso- 
ciation of  them  in  a  very  simple  way — viz.,  the  sight  of  food  is  asso- 
ciated with  the  sensation  of  satisfied  hunger,  and  so  awakens  the  idea 
of  eating.  It  is  an  association  of  sensations  rather  than  of  ideas.  The 
association  of  ideas  should  arouse  the  critical  faculty.  The  judgment 
and  reason  in  idiots  are  very  faulty.  They  are  founded  on  an  associa- 
tion of  few  ideas,  lack  precision  and  firmness,  and  find  their  expressions 
in  ambiguous  language.  A  judgment  is  not  always  the  result  of  reason- 
ing. For  reasoning,  there  must  be  some  obstacle  to  an  immediate  con- 
clusion. Justice,  promptitude,  and  firmness,  which  are  qualities  of 
judgment  depending  on  the  attention,  are  lacking  in  the  judgments  of 
idiots.  The  idiots  judge  very  falsely  on  account  of  lack  of  attention 
and  of  an  association  of  the  simplest  ideas.  All  their  sense  illusions 
give  rise  to  false  judgments.  Firmness  is  lacking  in  their  judgments, 
as  they  have  so  little  interest  in  what  they  decide  upon. 

Many  imbeciles  and  feeble-minded,  however,  maintain  their  judg- 
ments with  tenacity.  They  often  have  a  very  high  opinion  of  their 
own  intellectual  faculties.  This  presumption  leads  them  often  to  ex- 
treme blunders.  If  one  of  their  judgments  is  admitted  to  be  just,  they 
become  very  proud  of  it,  and  immediately  set  to  work  to  form  others, 
which  are  generally  absurd.  Doubt  which  suspends  action  is  rarely 
seen  in  any  form  of  idiocy.  The  first  imprt»ssion  capable  of  forming 
for  them  a  judgment  is  followed  immediately  by  the  act,  like  a  true 
reflex.  Syllogistic  reasoning  does  not  occur  either  in  idiots  or  imbe- 
ciles. Errors  of  the  senses  proceed  from  the  perceptive  apparatus 
rather  than  from  the  sensory  apparatus.  Since  in  idiots  and  imbeciles 
sense  perceptions  are  retained  in  brain  centers  either  undeveloped  or 
diseased,  and  the  memory  pictures  are  consequently  either  confused  or 
false,  the  association  of  these  pictures  is  consequently  faulty.  In 
idiots,  as  the  images  are  weak,  the  perceptive  reasoning  is  also  weak  or 
wanting.  In  the  imbecile,  where  the  images  arc  more  numerous,  the 
association  may  be  falsified  by  a  badly  acting  perceptive  center.  In 
him  the  association  occurs  so  often  by  contiguity,  and  consequently  the 
deduction  is  very  liable  to  be  erroneous,  as  contiguous  ideas  are  not 
necessarily  related  ;  hence,  incongruous  observations  and  unexpected 
actions. 

Sollier  emphasizes  the  diflTerence  between  idiots  and  imbeciles,  which 
may    be  seen   in   the  delirium   sometimes   occurring   in   these   cases. 
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Exceptional  in  the  idiot,  when  it  occurs  it  is  always  In  the  impulsive 
form,  unprovoked  and  without  motive.  It  is  a  delirium  of  acts.  In 
imbe(5ilo8  there  are  attacks  of  maniacal  excitement,  with  impulsion  to 
kill,  to  set  on  fire,  or  to  break. 

With  respect  to  the  production  of  ideas,  there  is  little  or  none  in  the 
inferior  types  of  idiocy,  and  in  the  higher  grades  the  imagination  is 
inchoate,  of  no  utility,  and  often  directed  to  things  that  are  evil. 

Will,  Personality,  a,nd  BeBponsibility. — The  elder  Seguin  looked 
upon  defect  of  will  as  the  basis  of  idiocy,  but  the  will  is  rather  a  diffuse 
than  a  local  function  of  the  brain.  It  has  no  definite  seat  in  the 
encephalon,  lesion  of  which  would  impair  or  destroy  it  As  Sollier 
says,  will  in  its  simplest  form  is  manifested  by  actions  accomplished  for 
the  satisfaction  of  natural  needs,  appetites,  and  desires.  Accordingly, 
the  individual  must  have  a  consciousness  of  those  needs.  Such  a  con- 
sciousness may  be  very  much  blunted  in  profound  idiots,  and  conse- 
quently the  will  will  be  almost  entirely  lacking.  Such  an  idiot  is  a 
spinal  being,  and  his  movements  may  be  compared  to  the  reflex  phe- 
nomena seen  in  decapitated  frogs.  In  higher  idiots,  the  will  is  mani- 
fested by  more  complex  movements,  which  are,  however,  capable  of 
becoming  secondarily  automatic.  Voluntary  control  of  the  sphincters 
occurs  only  in  idiots  who  learn  to  walk,  and  not  until  they  have  learned. 
Volitions  do  not  exist  in  the  lowest  order  of  idiots.  The  most  natural 
desires  and  the  most  primitive  instincts  are  absent  The  first  to  appear 
is  desire  for  food,  but  it  may  manifest  itself  simply  by  a  stretching 
out  of  the  hand  or  a  cry.  In  idiots  in  whom  the  will  is  more  developed, 
and  also  in  imbeciles,  it  finds  its  expression  more  easily  in  actions  than 
in  inhibitions. 

Self-respedy  very  little  developed  in  the  idiot,  plays  a  very  important 
r6le  in  the  psychology  of  the  imbecile,  and  by  catering  to  it  he  can 
often  be  made  to  do  things  which  would  otherwise  be  impossible  to 
obtain. 

IidcUediuU  movements,  or  acts  accomplished  under  the  influence  of 
judgment  or  reason,  are  infrequent  in  the  idiot,  and  not  common  in  the 
higher  grades.  Many  idiots  are  incapable  of  choice.  When  the  power 
of  choice  is  present,  it  is  often  exercised  with  difficulty.  He  does  not 
quickly  understand  that  of  two  things  he  must  take  one  and  leave 
the  other — he  wants  to  take  them  both.  It  is  the  same  with  ideas. 
Between  two  desirable  objects,  the  superior  type  does  not  hesitate,  but 
takes  without  reflection  the  one  he  sees  first,  which  he  may  wish  to 
exchange  when  he  sees  the  second. 

In  idiots,  whose  will  and  motor  volitions  are  so  feeble,  suggeMon 
produces  little  or  no  results.  It  is  the  contrary  in  many  imbeciles, 
except  in  those  whose  voluntary  impulsiveness  is  too  great.  Ordinarily 
the  higher  grades  are  very  susceptible  to  suggestion,  as  is  seen  by  the 
facility  with  which  mischief  is  done  by  a  band  of  imbeciles  which  has 
been  led  on  by  one  of  their  number.  If  suggestion  is  possible  in 
imbeciles,  it  shows  that  the  ideas  which  they  already  possess  are  very 
unstable,  and  are  easily  replaced  by  new  ones.  It  has  a  great  analogy 
with  the  suggestibility  of  the  hysterical. 
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Consciousness  and  Personality. — As  consciousness  is  but  a  phe- 
nomenon added  to  psychic  processes,  and  not  producing  them,  and  as 
the  personality  is  the  coordination  of  psycliic  acts,  it  is  necessary  to 
form  by  deduction  our  conclusions  as  to  these  two  attributes  in  the 
class  of  people  we  are  studying.  In  absolute  idiots  it  is  not  probable 
that  any  act  is  accompanied  by  consciousness.  In  higher  idiots,  in 
whom  life  is  but  little  more  than  a  succession  of  disconnected  moments, 
it  is  not  possible  to  say  whether  they  have  consciousness  or  not ;  but  the 
personality,  if  present,  must  be  very  rudimentary,  since  an  essential 
of  its  existence  is  a  proper  appreciation  of  the  continuity  of  events. 

For  an  individual  to  have  consciousness  of  a  psychic  act,  it  is 
necessary  that  the  exciting  stimulus  have  a  certain  duration  and  inten- 
sity. Such  factors  in  the  stimuli  are  generally  wanting  in  idiots ;  and 
so  it  is  probable  that  most  of  their  psychic  phenomena  occur  without 
consciousness  ;  and  if  there  is  consciousness,  it  must  be  very  feeble. 
The  distinction  between  the  ^o  and  the  non-ego  is  not  made  by  abso- 
lute idiots,  and  is  but  feebly  present  in  the  higher  idiots. 

In  many  imbeciles  consciousness  may  be  wanting  or  feeble,  but  in 
some  it  is  clearly  present,  together  w'ith  a  perfect  idea  of  their  per- 
sonality. Further,  sometimes  in  delirium  they  have  ideas  of  grandeur, 
showing  an  exaggerated  conception  of  personality. 

Responsibility. — All  lower  types  of  idiots  are  unable  to  manage 
their  own  affairs  or  to  enjoy  their  civil  or  political  rights,  but  those  of  a 
higher  degree,  who  are  at  liberty,  may  have  these  rights. 

Psychological  Evolution. — In  every  degree  of  idiocy  there  comes 
a  time,  as  Sollier  well  says,  when  the  education  stops  and  further  mental 
progress  ceases,  and  when  the  only  hope  is  to  retain  the  results  which 
have  been  gained.  This  acme  of  development  varies  for  the  different 
psychic  functions,  so  that  one  faculty  may  still  improve,  while  another 
has  already  reached  its  cessation  point.  The  senses  continue  to  develop 
for  the  longest  time,  then  the  sentiments,  and  the  intelligence  the 
shortest  This  is  tnie  of  all  classes,  though  the  periods  are  longer  in 
the  higher  grades,  where  all  of  the  faculties  are  more  equally  and  pro- 
portionally developed.  Thus,  in  inferior  types  intellectual  progress 
may  cease  at  the  age  of  six  or  seven,  and  the  sentiments  and  senses  con- 
tinue their  development  to  eighteen  or  t^'ent}%  while  in  superior  grades 
the  improvement  of  senses,  sentiments,  and  intellect  may  cease  about 
the  same  time — viz.,  at  puberty. 

Sometimes  the  faculties  remain  stationary,  at  others  they  retrograde 
when  the  limit  of  development  is  reached.  Retrogression  follows  the 
same  law  as  dementia — namely,  progressive  enfeeblement  of  will,  intel- 
ligence, sentiments,  and  sensations,  in  the  order  named.  When  retro- 
gression begins  in  the  simpler  forms  it  is  very  rapid,  but  in  the  higher 
types  goes  more  slowly  and  more  irregularly.  Purely  intellectual  gifts 
which  they  have  acquired  (reading  and  writing)  disappear  very  rapidly. 
In  the  intellectual  downfall  of  the  superior  types  one  sees  from  time  to 
time  flashes  of  intelligence,  like  reflections  from  their  weakening  minds, 
but  such  are  not  observed  in  the  lower  forms. 

General  Pathological  Anatomy. — There  has  been  accumulated  in 
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literature  of  late  years  a  great  deal  of  valuable  matter  relating  to  the 
pathology  and  morbid  anatomy  of  idiocy,  so  that  much  new  light  has 
been  shed  ujx)n  a  somewliat  obscure  subject.  The  investigations  of 
Sachs  and  myself  ^  into  tlie  causation  of  the  cerebral  paralyses  of  chil- 
dren, which  are  so  frequently  associated  with  the  various  degrees  of 
mental  impairment,  from  feeble-mindedness  to  profound  idiocy,  and  in 
which  we  found  meningeal  hemorrhage  to  be  so  commonly  the  primary 
lesion,  might  well  give  rise  to  the  belief  that  in  a  majority  of  cases  of 
idiocy  without  paralysis  and  in  idiocy  associated  with  epilepsy  we  are 
confronted  with  the  same  initial  lesion.  The  site  of  the  meningeal 
hemorrhage  is  the  determining  factor  in  the  establishment  of  the  symp- 
toms. If  the  Rolandic  area  be  mainly  implicated,  either  on  one  or  on 
both  sides,  we  have  a  hemiplegia  or  diplegia  as  the  result,  and  these 
paralyses  may  be  severe  or  light  according  to  extent  of  the  hemorrhage^ 
and  may  be  associated  with  idiocy  or  epilepsy,  depending  also  upon  the 
extent  of  the  lesion  and  upon  the  amount  of  irritation.  Again,  I  have 
seen  a  case  in  which  there  was  left  hemianopia,  epilepsy,  and  ver}-  slight 
mental  impairment,  pointing  to  a  meningeal  hemorrhage  over  the  right 
occipital  lobe.  Probably,  too,  some  of  the  cases  of  arrested  devel- 
opment of  the  speech,  with  or  without  enfeebled  mind,  are  due  to 
the  same  cause.  It  may  be  assumed  also  that  meningeal  hemorrhage 
often  occurs  as  the  initial  lesion  in  w^hat  appears  to  be  idiopatliic  epi- 
lepsy. The  symptom  or  syndrome  produced  then  will  depend  upon 
the  location  and  extent  of  the  initial  lesion.  Asphyxia  at  birth  and 
convulsions  shortly  after  birth  are  in  themselves  significant  of  menin- 
geal hemorrhage,  and  in  our  study  of  etiology  we  observe  the  great 
frequency  of  these  symptoms  in  the  history  of  idiocy.  At  our  autop- 
sies, which  are  nearly  always  made  years  after  the  initial  lesion,  we 
find  only  terminal  pathological  states,  such  as  atrophy,  general  sclerosis, 
and  cysts,  and,  unfortunatc»ly,  these  conditions  are  not  pathognomonic  of 
antecedent  hemorrhage,  for  they  also  are  the  terminal  states  for  em- 
bolism, thrombosis,  cerebral  hemorrhage,  meningitis,  and  meningo- 
encej)halitis.  AVhat  other  evidence  have  we  that  proves  the  enormous 
preponderance  of  meningeal  hemorrhage  in  the  etiology  of  the  terminal 
pathological  conditions?  It  is  in  the  testimony  of  the  investigators  of 
the  causes  of  still-birth.  For  instance,  Litzmann^  examined  101  still- 
born children,  finding  in  them  l\o  cases  of  meningeal  hemorrhage.  Par- 
rot,^ in  .*]4  autopsies  on  the  new-lmrn,  found  5  with  blood  in  the  arach- 
noid cavitv  and  '2(3  with  hemorrhage  into  the  subarachnoid  space. 

Tlie  study  of  Sarah  J.   McXutt,^    of  Xew  York,  in   1885,  of  10 
similar    cases    added    valuable    testimony   to    that    already   given,    and 
!  showed  the  rehition  between   meningeal  hemorrhage  and  asphyxia  and 

convulsions  in  the  new-born  in  a  manner  not  to  be  gainsaid. 

:,-j    |(  ^'The  Cerebral  Palsies  of  Early  Life,  Based  on  a  Study  of  One  Hundred  and 

■*^  Forty  Case^,"  ''Jonr.  Xerv.  and   Ment.   Dis.,"  May,   1890.     See  also  piper  on  same 

subjeet  by  author,  Louis  Starr's  * '  Text-lKX)k  of  Diseases  of  Children,"  Phila.,  1894,  and 

ISaehs'  "  Nervous  Diseases  of  Children,"  New  York,  1895. 
"  ''  Arehiv  fur  Gyn.,"  Bd.  xvi,  1880. 
3  "  Clinique  des  Nouveau-nes,"  Paris,  1877.  *  "  Amer.  Jonr.  of  Obstetrics.'' 
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Allusion  18  elsewhere  made  to  Herbert  R,  Spencer^s  130  autojxsies 
in  still-boni  rhililivii^  hi  whieh  there  were  53  instances  of  hemorrhage 
fnjin  the  pia  and  araehiioitl. 

ThiLs,  the  evidi'Dce  before  \i^  in  fav<ir  of  meningeal  hemorrhage  as 
tlie  initial  lesion  in  a  hirge  prt»|Mjrli<*n  of  easfs  tjf  idiiK*y  is  nn^st  vim- 
vineint:;.  Sjnir  itlca  of  the  ebaraetiT  iA"^  the  ti-rminal  s^tates  fonnd  in 
idiiK'V  may  be  derived  from  the  stnilit\'^ni'  Wilmartb*  aial  Rournrville.^ 
The  former  eomnmnieutes  the  re-snll*  of  U>U  aiitopf^ies,  whit^li  hi' sum- 
marizes as  follf*ws  : 

Selen>sis  witli  alropln%12;  R'k^rose  tnberens(%  Ij  ;  ililfnH'  selerotic 
eliange,  7  ;  degenemtivt'  rliaiijres  in  ves.st'ls,  t;aiiglii>nie  ivlls,  nr  nudnl- 
lary  siibstanee,  not  ^instituting  trne  seh^rosis,  lo;  hydnK'ephalie,  5  ; 
^neral  eeivbral  atropliy,  2;  non-developmrnt  in  various  rtirms,  16; 
infantile  heinurrlia^e,  1  ;    extensi%e  adhesion  of  membmues   tn>m  old 


Fig.  SB8.— Brti[n  cif  a  djplf'Kic  i^ltat,  ^huwiiii;  ntropUj  of  iho  cxturoliitiona  ot«r  tern  jgrminerTicmt  areBS 
—net  A  Imie  (mreiKi'pliJiJia.     (Si?e  history  of  oas^s  "  erot'.  N.  V.  P»th-  ^uo.^l9H,  p.  M.) 

meningitis,  3  ;  angiomatous  eondition  of  eeivbral  vessels  (with  degener- 
ative ehanges),  1  ;  glioma  (with  selerosis),  1  ;  |XJrenet*phaUa  (with 
non-ih^velopment),  1  ;  of  31  eases  wheiv  actual  disease  or  inijH'rfeot 
development  of  tlie  bniin  propter  was  not  demonstnitctl,  there  was 
liy|X'rtropby  of  tlie  slcidl,  <)  ;  aeute  softeniug  (recent),  2  ;  (lenninien^ 
cepbalie,  2;  when  tlie  bnrin  was  alMive  iisiud  weight,  but  the  convolu- 
tions hirge  and  very  simple  in  their  arrangement,  2. 

Our  examination  of  this  summary  discloses  the  tact  that  n trophies 
and  clifiiLse  sclerosis  were  drni  on  straits  1  in  21  of  the  eiises  and  tuiH-roua 
selerosis  in  *k  It  is  probal>h"  that  the  tulKrons  tbrm  of  M4t*m>is  has  a 
pathology  di  tie  rent  from  that  of  tin*  *litl\vse  Ibrm  luul  ruorc  rrsembling 
die  disseminatal  selemsis  of  neuropathologists.  Fifteen  of  Wilmarth's 
cases  are  reeoi-ded  as  presenting  degenerative  changes  in  vessels,  gan- 

*  '*  Priioeettintrs  Ass'n  Amer.  In  si.  Idiots  and  Feeble-niimled/^  1891. 
"  **  Recberdiei^  aur  repilepsie,  ridiotio/'  etc,,  Purii*,  1880-181*7. 
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glionic  cells,  or  medullary  substance,  "  not  constituting  trae  sclerosis." 
There  was  evidently  some  resemblance  to  sclerosis,  or  this  author  would 
not  have  qualified  his  description  thus ;  and  it  is  more  than  probable 
that  the  condition  would  have  been  pronounced  one  of  genuine  diffuse 
sclerosis  by  experts  at  the  present  day.  Wilmarth  notes  16  cases  of 
non-development  in  various  forms.     He  writes,  in  this  connection  : 

"  Non-development  is  found  in  several  forms.  A  portion  of  the 
cortical  substance  may  be  thin,  and,  instead  of  following  the  typical 
arrangement  of  the  fully  developed  brain,  form  a  number  of  irregular 
folds,  which  may  be  so  small  and  numerous  as  to  resemble  a  mass  of 
angle- worms." 

This  is  evidently  the  condition  which  we  know  as  microgyria,  a  true 
pathological  process  probably  due  to  a  vascular  lesion  (thrombosis  or 
embolism),  and  not,  therefore,  a  fault  of  development.  Wilmaith's  ob- 
servations were  made,  many  of  them,  years  ago,  before  neuropathology 
had  attiiined  its  present  precision,  and  hence  have  not  the  value  of  later 
researches,  such  as  those  undertaken  at  Bicdtre  and  Upsala. 

Hamniarberg  ^  has  made  one  of  the  most  valuable  contributions  to 
the  study  of  the  pathology  of  idiocy  in  literature.  His  study  enters 
into  the  details  of  the  examination  of  the  brains  of  nine  cases  of  idiocy, 
imbecility,  and  feeble-mindedness.  Several  of  these  were  epileptic  and 
paralytic  idiots.  His  pathological  investiga  tions  were  controlled  by  the 
microscopic  examination  of  twelve  normal  brains.  The  results  were 
briefly  as  follows :  In  all  of  the  cases  of  idiocy  a  more  or  less  large 
part  of  the  cortex  showed  arrest  of  development  at  a  stage  correspond- 
ing to  either  an  embryonal  period  or  the  period  of  early  infancy.  Only 
a  small  number  of  cells  reached  their  higher  development  or  were  de- 
stroyed during  the  growth  of  the  cortex.  The  mental  defects  were  in 
direct  proportion  to  the  defects  of  the  development  of  the  cells,  and 
were  greater  the  earlier  the  period  of  arrest  of  development. 

As  regards  hydrocephalic  idiocy,  the  true  pathogeny  of  hydroceph- 
alus is  unknown.  It  is  generally  explained  as  being  due  to  a  chronic 
intraventricular  meningitis,  a  congestion  of  the  ependyma.  But  in 
many  of  these  cases  nothing  abnormal  is  observed  about  the  ependyma 
save  thickening.  It  is  possible  that  a  careful  study  of  the  manner  of 
secretion  of  the  cerebrospinal  fluid  and  of  the  relations  existing  between 
the  ependyma  and  the  external  serous  membrane  of  the  brain  may 
help  to  elucidate  the  origin  of  the  disorder ;  for  there  is  some  reason  for 
believing  that  a  sort  of  current  of  fluid  flows  from  the  ventricles  into 
the  exterior  serous  cavity  through  the  foramen  of  Magendie,  the 
foramina  of  Mierzejewsky,  and  two  other  foramina  which  have  been 
described,  but  are  of  uncertain  existence.  The  ventricular  walls  secrete 
the  cerebrospinal  fluid  and  the  exterior  serous  cavity  absorbs  it,  accord- 
ing to  this  theory.  Thus,  then,  there  may  be  three  processes  by  which 
primary  hydrocephalus  may  be  induced  :  hypersecretion  in  the  ventric- 
ular spaces,  occlusion  of  the  foramina  mentioned,  and  disorder  of  the 
absorbent  apparatus.  An  interesting  study  of  the  subject  along  this 
line  might  be  made. 
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When  the  fluid  LM?giiis  to  iiKTeiise  in  the  ventricle.^,  these  become 
dilattil,  a<  a  riilr  e(|iially^  Oiriisitmally  inieijiiiilly,  from  oiilitemtioii  of  tlie 
fonmieu  of  Monro.  The  diliitittitvn  may  be  re>trietr«l  to  the  lateral  v en- 
trie  les,  or  may  inehule  tlje  tliinl  and  fourth  also.  With  the  dii^teiition 
of  the  ventricles  compression  of  the  bniiii-subt^tiiiice  take^  place,  giving 
rise  to  funetionat  impairment  of  various  kinds  and  deprrees.  With 
increase  of  pressure,  atiiijiiiy  of  tin*  cvimpresstHl  jiarts  orcnrs.  The 
septum  between  the  v<'ntricks  may  disapjM'ar  and  the  lii'aiu-enveIo|>e 
bei!oine  thin   as  paper,  so  tliat  the  hydroceplialus  is  tike  one  enoniioiJii 


Ftg.  837.— Brain  of  a  blind  hemiplfj^c  idiot.    Atronttv  ami  itiiimtiryria  lit  Itath  oecipltal  lobe*.    (See 
history  of  cas*,  "  Prm-.  N,  Y.  P«IIk  ^k.,""  J»SH,  p.  ^8. ) 


cyst  fillinpj  the  eraiiial  cavity.  The  basal  ganglia  and  brain-stem 
heeouie  flattfoi^l.  Exauiination  of  tlie  eercbml  envelope  shows  atn>phy 
and  dcgeneratinn  of  cells  and  fibci^^.  The  distention  may  go  tm  until 
the  cerehnd  tissues  and  the  niendmities  vauisli  almost  entirely.  The 
amount  of  fluid  has  fweu  known  to  reach  six,  eij^ht,  ten,  twenty,  and 
even  twenty-srvcu  jnnts.  The  fidlowinjx  is  an  instance  in  jwrnit  {a  ease 
from  tile  Kandall's  Island  Hospital  for  Idiots,  the  autopsy  of  wtiieh  I 
reported  at  tlie  Xcw  York  Patlif»logicai  Six'ietv.  See  '*  Profeedings," 
1894,  p.  J)4): 

A  female   child,    agcil    ciglitecn    mouths ;    hydrocephalus,  whether 
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congenital  or  acquired  unascertained.  Circumference  of  head,  51.5  cm, ; 
ante ro|)osterior  diameter,  18  cm. ;  greatest  transverse  diameter,  15  cm. ; 
naso-occipital  arc,  32  cm. ;  binauricular  arc,  34  cm. 

Blindness  and  nystagmus;  widely  gaping  fontanels;  spastic  di- 
plegia; occasional  convulsions,  and  just  before  death  opisthotonos. 
At  the  autopsy  sixty-four  ounces  of  reddish  serum  were  first  removed 
by  tapping  the  anterior  fontanel.  The  skull  and  dura  were  exceed- 
ingly thin.  The  falx  cerebri  had  disa])peared.  Cutting  through  the 
thin  dura,  nothing  was  to  be  seen  of  any  brain  proper  in  the  great  cavity 
of  the  head.  The  membranes  usually  covering  the  cerebrum  had  dis- 
appeared with  that  organ.  At  the  base  of  the  skull  the  floors  of  the 
ventricles  and  basal  ganglia  stood  out  prominently,  and  back  of  these 
parts,  lying  on  the  tentorium,  were  the  only  vestiges  of  a  cerebrum — 


Fig.  888.— Brain  and  skull  in  a  case  of  hydrocephalus. 


^ 
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parts  of  the  two  occipital  lobes.  On  removing  the  tentorium,  the  cere* 
belhini  was  found  to  be  of  about  normal  size.  Microscopical  exami- 
nation showed  degeneration  and  atrophy  of  the  lateral  cohimns  of  the 
cord  (Fig.  338). 

In  this  case,  then,  we  have  to  do  with  distention  and  atrophy  of  the 
encephalon  |)ushed  to  its  greatest  extreme. 

Ca.se  IV,  in  a  series  of  autopsies  by  Bourneville,  is  a  good  illustra- 
tion of  the  nature  of  the  process  of  com|)ression  and  atrophy.  A  girl, 
a  complete  idiot,  died  at  the  age  of  about  two  years.  Five  hundred 
grams  of  fluid  were  found  in  the  brain-cavity,  the  brain-envelope 
having  become  merely  a  sac  of  varying  thickness.  For  instance,  in 
the  right  hemisi)here,  over  the  whole  of  the  tennK)ro-occipital  region, 
the  wall  of  cerebral  substance  was  but  a  millimeter  in  thickness,  and 
at  one  place  here,  near  the  fissure  of  Sylvius,  the  brain-substance  was 
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absent  altngethor  at  a  i>pace  of  four  centimotors  in  diameter,  closed 
fuen^y  by  a  fine  Jiienin)i:eal  veil.  In  this  ca.st*,  then,  tlie  process  of 
complete   atro|>hy  of  the  l>niin  wiis  arreste<l  Iw  deiitlh 

As  the  ventrieuhir  aivitics  diLite,  pusliing  the  brain-envelope  with 
them,  the  skull-cavity  is  distended  and  the  cranial  bones  are  separatiHlj 
made  thinner,  antl  expanded  in  area.  The  onlarj^enient  of  the  head  is 
dirtH.'tly  prop*rtiniial  to  the  yunth  of  the  jiatlent.  Cases  bej^i lining  lie- 
fore  or  shortly  after  birth  will  presiait  greater  expansion  <>f  the 
cnuiial  cavity  than  such  as  have  a  later  origin,  iSumctiines  some 
sutures  give  way  and  others  beaime  synostosed.  Where  sutures  are 
separated  Wormian  Iwnes  cjften  form,  or  a  membrauous  tHiunection  is 
establisluil  between  the  cninial  bones. 

Occasionally,  in  these  aises  of  primary  hydroct  plialus,  tlie  defects  of 
hrain-substiinee  are  nut  due  to  pressuiv-a trophy,  l>ut  there  is  an  associ- 
atetl  condition  of  malfonnation  or  deftj^ct.  Thus,  in  an  autopsy  of 
Bi>urneville*s,  on  a  girl  aljout  thirteen  years  of  age,  with  i^jiigcnital 
livdi*«*eephahLs  idioi'v,  arnl  ojiilcpsy^  the  heniis[vheres  of  the  eerebelbnn 
were  totally  absent,  the  cercbellnm  Vjciug  repi-esentetl  by  the  vermis, 
which  was  the  size  of  a  pigeon's  egg.  Perhaps  such  a  defect  is  due  to 
a  prt\ssniT*-atrophy  beginning  veiy  early  in  fetal  life, 

A^  regaitlsthe  |»atlinlngy  of  secondary  hyclrmx'phabis,  we  jxtsscss  nuire 
(letinite  knowlcMlge.  In  this  the  internal  liydnKH-jihalns  is  (*ansetl  by  ob- 
stniction  of  the  veins  of  (lalen,  or  l>y  obliteration  of  tlie  fc»ramiua  of 
Monro,  Magendie,  or  Mierzejewski.  l\>mnion  causes  are  tumors  of 
the  cen^lK'Unm,  such  as  sarcomata  and  tnhen'les.  Meningitis  may  act 
in  the  ?<une  way.  Thi^  amount  of  byclriH-ephalus,  ventricnlar  dilatatiim, 
and  ex|*ansion  of  tlie  skull  llms  indueeti  will  deiienil  din^nly  upon  the 
yontli  of  the  infant  or  child.  As  a  rule,  secondary'  hydrocephalus  never 
re:u*lies  the  extent  of  the  primary  form,  owing  to  the  rapidly  fatal  nature 
of  its  cause.  In  these  cases  wc  seldom  see  pressure  cfleets  beyc*nd  flat- 
tening of  the  eonv<»bitirms  and  nurtlemte  expansic^n  of  the  cranial  vault. 

An  except ioual  and  an  extremely  interesting  case  was  one  npon  whom 
I  made  an  autopsy  at  Rarichdrs  Island,  not  long  ago.  It  was  a  case  of 
very  marked  hydrtK'ephalus  in  a  child  of  tour  years,  in  which  a  small 
tumor  of  the  pineal  gland,  the  size  of  a  small  hazebnut,  etmiprrrsseil 
and  oblitemted  the  aque<lnet  of  Sylvius,  Both  of  the  lateral  ventricles 
were  enf>rmously  distended^  the  left  more  than  the  right,  and  coutaiued 
twenty-four  ounces  of  clear  fluid.  The  third  ventricle  was  also  widt  ly 
dilattHl,  The  fourth  ventricle  was  of  normal  size,  Mieroseopical  s(*o 
tious  of  the  I piad bigeminal  region  reveabnl  the  obliteiTilion  of  dre  afpie- 
duet  The  tumor  was  apparently  tubercular,  but  was  not  examine<l,  it 
having  been  mislaid  and  lost, 

Tlie  cases  of  acute  hydriK^ephalus  due  to  meningitis  serosa,  and  the 
castas  in  which  a  defect  f>f  brtiin-substance  is  (*onnterbalancnl  Ijy  an  c<jual 
bulk  of  cerebros[>inal  fluid,  do  not  commonly  fall  under  tliis  heading. 

In  chronic  hydrocej>lialus  internus  there  seems  to  be?  a  sjieeial  sus- 
ceptibility of  the  memiinmcs  to  acute  diseiise,  so  that  at  autopsy  it  is 
not  uncommon  to  find  evidence  of  an  acute  meningitis,  simple,  hemor- 
rhagic, suppurative,  or  tubercular. 
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The  fluid  found  in  hydrocephalic  idiots  has  been  frequently  analyzed. 
In  a  ciase  of  Bourneville's  the  analysis  of  the  hydrocephalic  fluid,  with- 
drawn nine  hours  after  death,  resulted  as  follows :  Color,  pale  yellow ; 
aspect,  clear  after  standing ;  reaction,  neutral ;  odor,  like  that  of  blood ; 
consistence,  slightly  viscous;  density,  1.006;  organic  matter,  1.65; 
salts,  10;  total  flxed  solids,  11.65;  phosphoric  acid,  0.22;  sodium 
chlorid,  0.80 ;  albumin,  0.26  ;  leukocytes,  very  few ;  red  blood-cor- 
puscles, considerable. 

In  microcephalic  idiocy  we  recognize  three  distinct  classes : 

1.  Morphological  microcephaly,  in  which  there  are  no  pathological 
changes  in  the  brain,  but  simply  a  brain  arrested  in  its  development 
with  persistent  fetal  morphology. 

2.  Pathological  microcephaly,  in  which  the  small  size  of  the  head 
is  determined  by  morbid  processes  in  the  brain  (such  as  meningeal  hem- 
orrhage, thrombosis,  porencephalic  defects,  etc.). 

3.  Mixed'  cases  of  microcephaly,  in  which  pathological  processes  are 
superadded  to  or  associated  with  true  morphological  microcephaly. 

The  following  table  gives  a  summary  of  the  pathological  conditions 
responsible  for  most  cases  of  idiocy  : 


Etiological  Factors. 

Primary  Lesions. 

Tbrmimal  CoNDrnoicB  Fouitd 
AT  Autopsy. 

Hereditary  degeneracy. 

Developmental    defects   of 
portions   of   the    brain, 
soch  as  corpus  callosnm, 
one  hemisphere  or  part 
of  a  hemisphere. 

Same,  with  compensatory 
hydrocephalus  intemna, 
extemus,  or  both ;  com- 
pensatoiy  thickening  of 
skull. 

Hereditary  degeneracy. 

Micrencephalus,    v^ith     or 
without  defects. 

Same.  Brain-snbstance 
often  sclerotic  ;  deficient 
in  microscopical  ele- 
ments. Sometimes  com- 
pensatory hydrocephalus. 

Hereditary  degeneracy. 

Agenesis  cortical  is  ;  slight 
changes  in  gross  appear- 
ance of  brain  ;  maldevel- 
opment  of  microscopical 
elements. 

Same.  Sometimes  hydro- 
cephalus extemus. 

Vascular  disorders  of  fetal 
brain. 

Partial  defects  like  poren- 
cephalia, microgyria. 

Same.  Compensatory  hy- 
drocephalus and  thicken- 
ing of  the  skull ;  atrophy 
and  sclerosis  of  affected 
convolutions  or  lobes. 

Diseases  of  mother  or  trau- 
ma to  mother. 

Fetal    disorders,    such     as 
syphilis,      asphyxia      at 
birth,     prolonged     labor, 
infantile  convulsions, 
febrile  diseases  of  child, 
cerebral  diseases  of  child. 

Meningeal       hemorrhage ; 
thrombosis ;    embolism  ; 
cerebral        hemorrhage ; 
meningitis ;       meningo- 
encephalitis. 

Atrophy  ;  diffuse  sclerosis  ; 
cvsts ;  meningo-encepha- 
litis. 

Uncertain   fetal    and   post- 
natal causes. 

Tumor  sometimes ;  oftener 
unknown. 

Hydrocephalus. 

Antecedent   infectious   dis- 
eases of  mother  or  child  (?). 

Tuberous  sclerosis. 

Tuberous  sclerosis. 
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In  amaurotic  idiocy  but  six  autopsies  have  been  made,  and  thus  far 
the  changes  found  may  be  considered  to  be  simply  degeneration  of  the 
gray  matter  of  the  cortex  and  of  the  anterior  horns  of  tlie  cord 
(Sachs).  1 

Diagnosis  and  Prognosis  of  Idiocy. — Diagrnosis  of  Idiooy  in 
General. — It  is  seldom  difficult  to  make  a  diagnosis  of  idiocy  in  child- 
hood when  the  individual  has  reached  such  a  stage  of  development 
that  backwardness  and  deficiency  stand  out  in  prominent  contrast  to 
the  normal  average  of  intelligence  in  children  of  the  same  age.  Occa- 
sionally, however,  we  have  to  deal  with  some  species  of  insanity  in 
childhood,  in  which  case  the  matter  of  diagnosis  is  important  because 
of  the  more  favorable  outlook  for  insanity.  There  are  not  a  few  pa- 
tients cared  for  in  institutions  for  the  feeble-minded  and  idiots  in  which 
insanity  has  been  the  original  factor  in  the  mental  impairment,  and 
when  the  histories  of  such  are  obscure,  it  is  almost  impossible  to  dis- 
tinguish between  ordinary  idiocy  and  what  may  be  truly  termed  a  ter- 
minal dementia  following  upon  some  acute  insanity  of  childhood.  In 
these  cases  residual  symptoms  of  a  psychosis  can  be  our  only  guide. 

The  diagnosis  of  some  form  of  idiocy  in  infancy  is  far  from  easy 
unless  one  familiarizes  himself  thoroughly  with  the  manifold  steps  of 
development  for  the  first  few  years  of  existence.  Early  diagnosis  is 
of  the  utmost  importance,  not  only  for  the  benefit  of  the  unfortunate 
child  itself,  but  on  account  of  the  deep  solicitude  of  the  parents  for  its 
future.  One  of  the  chief  aids  in  diffisrentiation  will  be  found  in  a 
study  of  the  physical  condition  of  the  infant.  The  shape  and  size  of 
the  head  should  be  carefully  noted  and  compared  with  normal  shapes 
and  statistics.  Unfortunately,  there  are  no  elaborate  tables  of  head 
measurements  in  infants  and  children  as  yet  made  which  can  be  looked 
upon  as  a  final  establishment  of  the  normal  averages,  but  the  following 
figures  are  fairly  representative  of  cranial  measurements : 

Circumferenoe  at  birth 36  cm.  in  both  sexes. 

Binauricular  ans 22   *'    *'     **       ** 

Naso-oocipital  arc 22   *'     **     *'       ** 

At  the  age  of  one  year  these  dimensions  have  increased  to — 

Circumference 44  cm.  in  both  sexes. 

Binauricular  arc .    27   *'     *'     *' 

Naso-occipital  arc 30  **    **     **       ** 

Malformation  and  asymmetry  of  the  head  should  be  taken  into  con- 
sideration. The  various  malformations  are  treated  of  in  another  chapter. 
The  presence  of  marked  anatomical  stigmata  of  degeneration  is  of  sig- 
nificance. Paralysis  of  a  limb  or  limbs,  if  of  cerebral  origin,  is  of  great 
importance,  indicating,  as  it  does,  some  lesion  of  the  brain,  which  may 
retard  or  restrict  mental  development  and  lead  to  paralytic  or  epileptic 
idiocy,  or  both.     Some  of  the  morbid  movements,  such  as  nystagmus, 

*  **A  Case  of  Amanrotic  Family  Idiocy  with  Autopsy,"  by  Frederick  Petereon, 
M.  D.,  **  Jour.  Nerv.  and  Ment.  Dis.,"  July,  1898. 
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ataxia^  chorea,  or  athetosis,  may  be  present,  and,  as  symptoms  of  dis- 
order of  the  central  nervous  system,  should  lead  to  a  careful  investi- 
gation of  the  whole  mental  and  physical  organization. 

While  it  is  frequent  to  find  evidence  of  idiocy  immediately  after 
birth  in  bodily  and  especially  in  cranial  and  facial  characteristics,  yet 
after  ciireful  examination  as  to  imjierfect  action  of  the  sensations  and 
perceptions,  we  may  sometimes  recognize  idiocy  in  cases  where  physical 
evidence  is  wanting.  The  child  may  not  learn  easily  to  take  the  breast 
Its  cry  is  different  from  that  of  other  children.  It  cries  without 
motive.  Sometimes  there  is  congenital  blindness  or  congenital  deaf- 
ness (there  is  always  deafness  in  every  child  for  several  days  after 
birth).  In  the  normal  child  the  sense  of  smell  may  be  stimulated  im- 
mediately after  birth,  and  taste  is  evident  in  a  few  days.  In  the  idiot 
these  special  senses  may  be  retarded  in  their  development,  or  absent. 
The  movements  of  the  eyes  are  generally  irregular,  and  strabismus  is 
frequent  until  the  end  of  the  second  month  in  normal  children,  so  that 
in  the  diagnosis  of  idiocy  this  can  not  be  relied  upon  as  significant  unless 
the  eye-movements  are  imperfect  after  the  third  month.  In  the  normal 
child  the  eyes  follow  a  light  between  the  third  and  fourth  weeks ;  in  idiots 
this  ability  may  be  retarded  indefinitely.  The  normal  child  starts  at 
gentle  touches  on  the  third  day  after  birth.  The  new-born  idiot  may  be 
immobile  or  feeble  in  its  reactions  to  cutaneous  stimuli.  The  normal 
child  laughs  at  tickling  in  the  eighth  week,  while  the  idiot  or  imbecile 
is  not  incited  to  laughter  ordinarily  at  all  in  the  earliest  years  of  life. 
From  these  fiicts  it  follows  that  in  defectives  we  must  examine  the  sen- 
sory organs  themselves,  so  far  as  possible,  for  defects,  as  well  as  study 
their  reactions  and  impaired  perceptions  of  sensations. 

Preyer,  in  his  work  on  *•  The  Mind  of  the  Child,"  gives  a  conspectus 
of  the  development  of  the  normal  faculties  during  the  first  forty  months 
of  the  child's  life,  and  the  following  brief  abstract  is  made  therefrom  for 
purposes  of  comparison  with  the  mental  development  of  the  idiot : 
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NORMAL  CHILD. 

First  Month.^-Sensitive  to  light  as  early  as  first  and  second  days. 
Pleasure  in  light  of  candle  and  in  bright  objects  on  eleventh  day. 
Hearn  on  fourth  day.  Discriminates  sounds  last  two  weeks  of  month. 
Starts  at  gentle  ((ruches  second  and  third  days.  Sensibility  to  taste  about 
end  of  first  week.  Strong-smeUing  substances  produce  mimetic  move- 
ments at  birth. 

Pleamre  first  days  in  nursing,  in  bath,  in  sight  of  objects. 

I>uic<mifort  first  days  from  cold,  wet,  hunger,  tight  clothing. 

Smiles  on  twenty-sixth  day. 

Tears  on  twenty-third  day. 

Vmrvl'Sounds  in  first  month. 

Memory  first  active  as  to  taste  and  smell ;  then  as  to  touch,  sight, 
hearing. 

Inco(*)rdinate  movements  of  the  eyes. 


Sseps  two  hours  at  a  time,  and  sixteen  hours  in  twentj-fijun 

Reflexefi  active, 

SeiHiiid  Month. — Strabismus  occasional  until  end  of  month.  Rccug- 
nizi'??  human  voices  ;  turns  head  towanl  soiinds.  Pleased  with  music 
and  with  hiuuan  taee.  81eei>s  three,  somedaies  dve  or  .--ix,  hum's, 
Laugli:^  from  tickling  at  eighth  week,  Cla^^ps  w^ith  it^  four  tingers  at 
eighth  week.  First  consonants  from  f*>rty-tlnrd  to  titty-iirst  days 
{(tm-itifTj  ta-h  w,  gi\^  ara)^ 

Tlnnl  Moutlh— ^Sixty-first  day,  cry  a{  joy  at  sight  of  ninther  and 
father;  eyelids  not  comidetely  niisetl  when  child  looks  up.  Aec^jm mo- 
dates  at  ninth  week.  Notes  sound  of  watch  at  nioth  week ;  Hstcns 
with  attention. 

Fourth  Month, — ^Eye-movements  perfect*  Ohjecte  seized  are  moved 
tow^anl  tlie  eyes*  Gnis]>s  at  ol>)t»cts  tt>o  dbtant,  Joy  at  seeing  self  in 
mirror.  Contraposition  of  thumh  in  gmsping  at  fourteenth  week. 
Head  held  up  jM^-rmaucntly.  Sits  up  with  kick  supiM>rte<l  at  fourteenth 
week.     Beginning  to  imiUxte, 

Fifth  Jlonth, — Discriminates  strangers.  Looks  in<iuiringly.  Pleas- 
ure in  crumpling  and  tearing  newsjmpei*s,  pulling  hair,  ringing  a  helL 
Sleeps  ten  to  eleven  hours  without  fixxl.  Desire  shown  by  st notching 
out  arms.     Seizes  and  carries  objects  to  mouth.     Consonants  /  and  k\ 

Sixth  Month. ^Kaises  self  to  sitting  p4)sture,  Ltuighs,  and  raises 
and  drops  arms  when  |>leasurc  is  great.  **Cmws*^  witli  pleasure.  Com- 
pares image  of  father  in  mirror  with  originah 

Seventh  Month, — Astonishment  sli«iwn  by  open  mouth  and  eves. 
Recognizes  ntirse  after  four  w*ceks'  alisence.      Sighs,      Imitates  movt^  j 

ments   of   head,   *iC  |>nrsiug  lips.       Averts  head   as    sign    itf   refussd,  | 

Places  himself  upright  on  lap,  I 

Eighth  Month. — Astonishment  at  new  sounds  and  sights  ;  at  imita-  ' 

tions  of  cries  of  animals, 

Xinth    Miaith. — Stands   on    feet  witliout   snp|>ort.      More    interest  i 

show^n  in  tilings  io  general.     Strikes  liauds  together  with  joy.     Shuts  i 

eyes  and  turns  head  away  when  something  disagreeable  is  to  be  en-  f 

dured.     Fear  of  dog.     Turns  over  %vlicn  laid  face  downward.     Turns  ii 

hetid  to  light  when  asktxl  where  it  is.     Questions  understood  l>efor«  \ 

child  can  sj>eak,      V<>ice  m(»re  nnMlulate<l. 

Tenth  Month. — Sits  up  without  snpiwirt  in  bath  and  earriage.     First  j 

attempts  at  walking  at  forty-tirst  week.  Beckoning  imit;ited.  Missed 
parents  iu  abseuee,  also  a  single  nine  pin  of  a  set.  Can  not  repeat  a 
syllable  heard,  Monolntrue  and  hints  at  imitation  (imi^  jjappa,  tijUay 
apjMifta^  hahfi,  tfWf^  [Mt^  rrrr  rrra).  \ 

Eleventh  !Month. — Screaming  cpiietcd  by  "  sh.' '  Sitting  l>econies 
habit  for  life.     Stiinds  without  sup|wirt.     Stamps,     SyUable  airrectly  I 

repeated.  Whispering  begins.  Consonants  h^jh^f  ^j  "'»  "?  '%  h  (h  K 
vowel  ti  most  useil,  n  and  o  rare,  *  very  rare,  ' 

Twelfth  Month, — Pushes  chair.     Can  not  raise  self  or  walk  without  \ 

help.     Obeys  c<imman*l,  *'  Give  the  hand.-' 

Thirteenth  Mtjuth. — Creeps.  Shakes  head  iu  denial.  Says  papa 
and  mamma.     Understands  some  words  spoken,  I 
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Fourteenth  Month. — Can  not  walk  without  support  Raises  himself 
by  chair.     Imitates  coughing  and  swinging  of  arms. 

Fifteenth  Month. — Walks  without  support.  Laughs,  smiles,  gives 
a  kiss  on  request.     Repeats  syllables.     Understands  ten  words. 

Sixteenth  Month. — Runs  alone.     Falls  rarely. 

Seventeenth,  Eighteenth,  and  Nineteenth  Months. — Sleeps  ten  hours 
at  a  time.  Associates  words  with  objects  and  movements.  Blows 
horn,  strikes  with  hand  or  foot,  gives  leaves  to  stag,  waters  flowers,  puts 
stick  of  wood  in  stove,  washes  hands,  combs  and  brushes  hair,  and 
other  imitative  movements. 

Twentieth  to  Twenty-fourth  Month. — Marks  with  pencil  on  paper, 
whispers  in  reading  newspaper.  Very  few  expressions  of  his  are  recog- 
nizable. Executes  orders  with  surprising  accuracy.  Tries  to  sing  and 
beat  time,  and  dance  to  music. 

Twenty-lifth  to  Thirtieth  Month. — Distinguishes  colors  correctly. 
Sentences  of  several  words.  Begins  to  climb  and  jump  and  to  ask 
questions. 

Thirtieth  to  Fortieth  Month. — ^Goes  upstairs  without  help.  Sen- 
tences correctly  applied.  Clauses  formed.  Words  distinctly  spoken, 
but  influence  of  dialect  appears.  Questioning  repeated  to  weariness. 
Approximates  manner  of  speech  to  that  of  family  more  and  more. 

By  contrasting  the  mental  development  of  the  supposedly  abnormal 
child  with  these  observations  of  Preyer  upon  normal  development,  it  will 
not  be  difficult  to  appreciate  impairment  of  varying  degree.  Tbe  presence 
of  mere  backwardness  may  not  infrequently,  however,  be  observed  in  chil- 
dren that  later  develop  normally,  and  it  is  well  to  bear  this  fact  in  mind ; 
but  the  combination  of  backwardness  in  the  development  of  the  sen- 
sations, perceptions,  ideation,  and  speech  with  marked  physical  signs  of 
degeneracy  or  brain  lesion  would  be  naturally  of  the  greatest  importance 
from  the  diagnostic  point  of  view. 

Diagrnosis  of  the  Form  and  Nature  of  the  Idiocy. — While  the 
diagnosis  of  the  presence  of  idiocy  is,  as  a  nile,  fairly  easy,  especially 
after  infancy  has  reached  the  stage  of  childhood,  the  diagnosis  of  the 
type  or  kind  of  idiocy  presented  is  often  attended  with  great  difficulty. 
Where  the  cerebral  disorder  or  defect  is  accompanied  by  striking  physi- 
cal peculiarities  or  malformations,  such  as  hydrocephalus,  microceph- 
aly, paralysis,  or  myxedema,  we  are  immediately  in  a  position  to 
classify  the  ty|)e.  In  idiocy  associated  with  epilepsy,  too,  we  can  readily 
approximate  the  type,  though  it  must  always  be  remembered  that  there 
are  three  distinctive  ways  in  which  epilepsy  and  idiocy  are  correlated — 
viz.,  paralytic  idiocy  combined  with  epilepsy,  epileptic  idiocy  from  a 
homologous  lesion  not  implicating  the  motor  centers  or  tracts,  and, 
finally,  dementia  in  childhood  depending  upon  the  epilepsy.  The  trau- 
matic class  of  cases  is  recognized  either  by  the  external  evidence  of  in- 
jury to  the  skull  or  by  the  history  of  direct  relation  of  the  psychic 
symptoms  to  the  antecedent  trauma.  The  sensorial  type  of  idiocy  is 
distinguished  by  existing  or  foregone  loss  of  two  or  more  senses,  par- 
ticularly blindness  and  deafness.  The  amaurotic  type  presents  a  char- 
acteristic syndrome — viz.,  flaccid  or  spastic  weakness  or  paralysis  of  the 
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whole  musculature,  diminished  or  exaggerated  tendon-reflexes,  dis- 
tinctive changes  in  the  fundus  leading  to  optic  atrophy,  and  marasmus. 
In  the  majority  of  cases,  then,  we  are  in  a  position  to  determine  readily 
the  form  of  idiocy  presented  by  the  patient  and  to  formulate  an  opinion 
as  to  the  nature  of  the  pathological  process  or  the  condition  underlying 
it ;  but  there  will  still  remain  a  considerable  number  of  cases  in  which 
diagnosis  can  not  be  made  during  life,  either  as  to  the  type  of  idiocy 
before  us  or  as  to  the  character  of  the  process.  Among  such  puzzling 
cases  will  be  those  indistinguishable  from  the  psychoses  of  early  life ; 
idiocy  following  meningeal  hemorrhage  and  meningitis  without  inducing 
either  paralysis  or  epilepsy ;  idiocy  due  to  tuberous  sclerosis,  and  the 
like. 

Diagrnosis  of  the  Degrree  of  Idiocy. — It  is  necessary,  for  purposes 
of  medicopedagogical  treatment,  to  comprehend  the  degree  of  iiiiocy, 
not  only  to  determine  whether  it  is  simple  idiocy,  imbecility,  or  feeble- 
mindedness, but  to  ascertain,  as  far  as  possible,  the  different  shades  of 
each  of  these  ;  and  it  is  useful,  too,  to  watch  the  progress  of  a  case  under 
treatment,  and  to  record  from  time  to  time  the  advance  made  by  the 
patient  and  pupil.  Accordingly,  the  writer  has  drawn  up  what  may  be 
termed  a  species  of  mind  chart,  as  given  opposite.  The  physician  will  be 
familiar  with  the  ordinary  tests  for  common  and  special  sensibilities. 
The  intensity  and  duration  of  attention  may  be  studied,  in  the  same 
connection,  by  methods  which  will  readily  suggest  themselves  in  relation 
to  objects,  colors,  sounds,  smells,  and  tastes,  which  are  utilized  in  such  a 
way  as  to  demonstrate  perception,  the  retention  of  the  perception,  and 
the  duration  of  such  retention.  The  chief  difficulty  will  be  in  deter- 
mining and  recording  the  purely  intellectual  features  of  the  case ;  but 
some  patience  and  perseverance  will  demonstrate  the  ability  and  degree 
of  ability  of  the  patient  to  acquire,  conserve,  associate,  and  produce 
ideas,  concrete  and  abstract ;  to  appreciate  resemblances  and  differences ; 
to  count,  add,  subtract,  and  divide. 

Prognosis. — As  regards  the  cure  of  idiocy,  there  can  not  be  any 
difference  of  opinion.  There  are  few  cases — indeed,  almost  no  case — in 
which  improvement  to  some  degree  may  not  be  promised  under  proper 
conditions  ;  but  cure  there  is  none.  The  profound  idiot  may  be  r^^n- 
erated  to  some  slight  degree ;  be  made  less  repulsive,  less  offensive,  less 
destructive.  The  imbecile  can  be  taught  cleanliness,  speech,  divers 
occupations.  The  feeble-minded  subject  is  susceptible  of  enormous  im- 
provement. It  is  impossible  in  any  case  to  predict  how  much  advance 
may  be  made  under  the  best  supervision,  but  it  will  be  safe  to  say  that 
the  methods  now  in  vogue  in  the  training  of  the  idiot  will  surprise  the 
relatives  or  guardians  by  their  efficacy,  and  there  is  no  case  so  unprom- 
ising and  hopeless  as  to  contraindieate  an  attempt  at  improvement. 
Left  to  itself,  even  a  mild  type  of  idiocy  will  not  only  make  no  prog- 
ress, but  will  be  certain  to  degenerate,  to  lapse  into  a  lower  grade. 
Shuttleworth,  ^  in  reviewing  the  results  of  twenty  years'  experience  at 
one  of  the  large  English  institutions,  states  that  of  patients  discharged 

*  Take's  **  Dictionary  of  Psych.  Med.,"  p.  675. 
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MiKD  Chabt. 

Name „ » Age.. 

Constitution  (feeble,  fair,  roboBt,  or  obese) „ 


Ser., 


Form  of  idiocy. Degree  of  idiocy... 

Paralysis,  deformity,  or  morbid  movements 


Right-  or  left-handed. Temperament  (cheerftil,  gloomy,  i^stlew, 

slaggish,  etc.) ^ 


Sense 
defectB. 

Sight 

Hearing. 

Taste. 

Smell. 

Tactile 
and  pain. 

Muscu- 
lar. 

Ther- 
mic 

Intensity 
and  duration 
of  attention. 

Instincta. 

Hunger. 

Self-pres- 
ervation. 

Sleep. 

Voluntary 
move- 
ments; 
pUy. 

Sexual. 

Imita- 
tion. 

Morals  and 
Habits. 

Tidiness. 

Destruc- 
tiveness. 

Human- 

Veracity. 

Polite- 
nesB. 

Obedi- 
ence. 

Sentiments. 

Pleasure 
and  pain. 

Affec- 
tion. 

Fear. 

Anger. 

Acquisi- 
tiveness. 

Shame. 

Cnrioa- 

ityand 

astonish- 

ment 

Language. 

Speech. 

Reading. 

Writing. 

Gesture. 

Drawing. 

Intellect 

Ideas. 

Memory. 

Associa- 
tion of 
ideas. 

Reason. 

Judg- 
ment. 

WiU. 

Aritii- 
meile. 

Special  aptitudes.. 
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therefrom  after  full  train iag,  10  percent,  became self-supf^mrting*  another 
10  per  cent,  iniglit  have  Ijecuine  so  had  they  obtained  ?iu!tiil>le  situations, 
and  alxjol  20  per  cent,  were  reported  as  n.sefid  t4i  tlieir  friends  at  liome. 
This  bears  ont  the  earlier  estimate  of  Segnin,  wlio  said  that  **  more  tJian 
40  per  cent,  have  Ijceonie  capable  of  the  ordinary  tnmsiictii;n.s  of  life 
under  friendly  control,  of  understanding  moml  anil  social  abstractions, 
of  working  like  two~tliirds  of  a  man  ;  and  25  to  *50  jK^r  cent,  come 
nearer  and  nearer  the  standard  id'  maidio<xl,  until  some  of  them  will  dcdy 
the  scmtiny  of  good  judges,  when  compared  with  oixliuary  young  men 
and  women/' 

There  are  certain  features  in  connection  with  the  tlifferent  ty{>es  of 
idiocy  wdiich  are  hel|jful  in  forming  our  opinion  as  to  the  probable 
future  of  a  patient.  Fnv  io.stance,  it  may  be  taken  as  an  axiom  that 
the  greater  the  defect  or  injury  of  tlic  brain,  the  prof  bunder  will  be  the 
mental  impairment  and  the  more  difficult  will  he  the  lal>or  of  Ijringiug 
alxnit  an  ameliomtion  of  tlie  condition.  The  earlier,  too»  tliat  the  brain 
is  hampered  in  its  development,  the  worse,  as  a  rule,  is  the  progUMsis. 
This  holds  good  for  every  ibrm  of  idiix-y.  Ilcnee  the  outlook  for  the 
congenital  types  is  less  promising  than  t[iat  for  the  acquired,  and  for 
idiocy  acquired  in  the  first  year  less  tlxiin  that  for  iiliocy  acq ui red  in  the 
second.  Some  of  the  prognostic  indieattoiis  of  tlie  sjHrial  furms  will 
be  discussed  under  their  resj>eetive  captions  ;  but,  in  getrend,  it  may 
be  assumed  that  microcephalic  idiocy  and  congenital  hytlroeephalic 
and  paralytic  idi<KT  will  \ye  benetited  least  among  the  tj'pes  of  idiocy 
discussed,  and  always  in  proportion  to  the  intensity  of  the  morliid  pro- 
cess. The  sensorial,  traumatic,  and  myxedematous  tV^rms  are,  ederm 
partbiL%  among  tlie  most  promising.  The  amaurotic  form  is  generally 
fatal.  Idiots  with  special  aptitudes,  or  liViot^  mrant^^  tend  to  early 
psychic  tlegene ration.  Idiots  tliat  are  extremelv  restless,  as  shown  by 
incessant  motion  of  the  liands,  arms,  head,  tmnk,  or  by  r-onstiint  walk- 
ing, are  generally  among  the  most  intractable,  l>ecause  of  the  difficulty 
of  fixing  their  attention. 

Although  there  is  si^arcely  ever  in  be  encountered  an  idiot  in  whom 
improvement  of  some  kind  can  not  \xi  brought  about  by  assiduous  cul- 
tivation of  whatever  residual  faculties  and  functions  he  possesses,  it  is 
practically  necessary  to  classify  idiots  into  teacliable  and  unteachalde. 
It  is  practically  so  because  a  majority  of  tlies*?  defectives  are  fVunid 
among  the  |>oor,  who  can  not  command  all  that  the  world  affords  in  the 
way  of  treatment,  care,  and  training,  Xnr  con  hi  the  commnn  wealth 
assume  the  enormous  task  of  d^nng  the  best  for  all  its  idiot  cliarges.  No 
community  could  possibly  be  repaid  for  any  such  undertaking,  because 
the  idiots  classified  by  public  authorities  as  nnteachable  are  not  sus* 
oeptible  of  such  development  as  would  Siitisty  tlie  tax-payers'  right  to 
ask  the  utility  of  the  expenditure.  It  is  only  with  private  families  that 
anxious  |>arental  solicitude  will  and  can  demand  that  meilicopedagog- 
ical  care,  skill,  and  ]\atience  which  can  surmount  almost  insuperable 
difficulties  in  the  education  of  profound  idiots.  Pnicticatly,  therefore, 
we  find  that  there  is  a  tendency  to  sepanitc  idiots  into  the  teachable 
and  nnteachable ;  a  tendency  in  our  public  institutions  to  exclude  un- 
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promising  cases,  such  as  epileptic  and  paralytic  idiots,  idiots  with  mal- 
formations, marked  cases  of  hydrocephalus  and  microcephaly,  and,  indeed, 
any  patient  requiring  that  particular  and  assiduous  care  which  it  is  not 
in  the  power  of  the  commonwealth  to  give. 

The  prognosis  as  regards  life  depends  directly  upon  the  degree  of 
injury  to  or  defect  of  the  brain.  In  general,  idiots  are  short-lived. 
Diplegic  and  paraplegic  idiots  seldom  attain  the  age  of  twenty  years  ; 
hemiplegic  idiots  may  live  much  longer,  though  it  is  infrequent  for 
them  to  attain  the  age  of  forty  and  more  years ;  hydrocephalics  perish 
still  earlier.  The  same  is  true  of  profound  cases  of  microcephalic  and 
myxedematous  idiocy.  The  rare  form  known  as  amaurotic  idiocy  is 
almost  invariably  fatal  in  infancy. 

General  Treatment  of  Idiocy. — The  treatment  of  the  idiot  in- 
volves the  employment  of  both  physician  and  teacher.  The  adjective 
medicopedagogic  is  made  use  of  to  designate  this  combination  of  medi- 
cal and  educational  features  for  the  care  of  the  defective  classes.  In 
the  union  of  the  two  professions  for  such  purpose  the  educator  occupies 
relatively  the  higher  and  more  important  position.  The  inestimable 
services  of  trained  care-takers  or  nurses  are  not  to  be  overlooked.  That 
patient  will  profit  most  who  receives  the  properly  combined  aid  of  the 
best  physician,  best  teacher,  and  best  nurse.  As  a  rule,  this  fortunate 
concurrence  of  necessary  aids  is  more  apt  to  be  found  in  the  public  or 
private  institution  than  in  the  home ;  but  that  it  is  possible  to  carry  on 
treatment  at  home  under  favorable  circumstances,  is  not  to  be  gainsaid. 

The  methods  of  procedure  formulated  by  Itard,  expanded  by  S^uin, 
and  employed  now-a-days  everywhere  in  private  and  public  institutions 
for  idiots,  with  modifications  induced  by  experience  and  the  progress 
of  educational  science,  are  well  described  in  the  writings  of  Bourneville, 
Shuttle  worth,  Ireland,  Down,  and  others.  A  brief  r6sum6  is  given 
below  of  the  process  of 

Education  of  Idiots. — ^The  educational  treatment  should  begin  as 
soon  as  the  diagnosis  of  defective  intelligence  is  made.  It  need  not  be 
pushed  vigorously  at  too  early  an  age  ;  but  infancy,  when  the  nervous 
system  is  most  impressionable,  plastic,  and  pliable,  is  the  time  for  easy 
modification  and  tfie  bringing  out  of  the  rudimentary  psychic  processes 
which  are  the  foundations  for  the  later  conduct,  habits,  intelligence, 
and  speech.  Patients  are  admitted  to  the  Bic^tre  and  Salp^tri^re  at 
the  age  of  two  years  and  over. 

In  order  to  understand  the  methods  of  pedagogic  treatment  of  idiocy, 
let  us  imagine  an  infant  brought  before  us  afflicted  with  a  profound  degree 
of  idiocy — «.  c,  one  showing  little  or  no  attention,  unable  to  walk,  to  use 
its  hands  or  to  speak,  and  uncleanly  in  habits.  In  undertaking  a  case 
of  this  kind  the  process  of  education  is  pursued  with  the  following  dis- 
tinct purposes  in  view  : 


1 .  To  develop  the  attention  and  sharpen  the  five  senses. 

2.  To  develop  coordinated  movements  and  strengthen  the  muscles. 

(a)  To  teach  to  walk. 

(6)  To  teach  use  of  the  hands. 

3.  To  inculcate  habits  of  cleanliness  in  person  and  dress. 
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4.  To  teaich  the  patieut  the  use  uf  lan^age. 

5.  To  arciuse  the  intellect  ljy  iiiciilcatiDg  ideas  of  length,  weight,  surface,  solids, 

form,  Duiiit>er. 

6.  Fioally,  to  carry  the  education  hiirlier,  hy  means  uf  studies  id  natural  history  and 

all  sorts  of  manual  and  induiitrial  and  moral  training. 

Naturally,  some  of  the^se  purposei?  are  attaiiieJ  at  the  same  time  to 
a  considerable  degree  by  some  one  process  employed  in  edueaition. 
Thus,  when  a  li^ht  bean-l>a^  is  thrown  at  the  face  of  our  patieufr,  the 
attention  and  sensibility  may  be  so  feeble  that  it  is  not  notieed  at  first. 
Bv  frequent  re|>etition  attention  is  develojied,  sensibility  becomes  more 
acute,  a  reflex  movement  to  ward  otf  the  missile  is  aronsed,  and  grado- 
aily,  by  snceessive  stages,  the  patient  learns  to  eatelt  the  bag,  to  ttirow 
it  baekj  and,  finally,  to  go  through  a  simph'  drill  with  it,  aeeompaniod 
by  music.  This  single  experiment  then  improves  the  attention  and 
several  of  the  senses,  and  aids  in  developing  cooi-dinatiou  and  strength 
of  the  muscles. 

Attention. — The  degree?  of  attention  is,  in  the  idiot,  an  indieiitiou 
of  tlie  degree  of  idiocy.  To  a  cert^iiu  extent  the  degree  of  attention 
noted  is  of  value  in  prognosis  ;  for,  if  the  attention  can  not  be  aroused 
at  all,  no  progress  in  educsition  can  be  made.  Thus  the  first  step  in 
our  process  of  education  must  be  the  employment  of  methods  of  excit- 
ing attention.  The  most  useful  are  such  tus  appeal  to  cutaneous  seusi- 
bility,  to  the  eye,  and  to  the  ear*  But  even  if  these  are  in  abeyance, 
the  other  senses  atJoni  useful  avenues  of  approach  to  the  nervous 
centers.  Pricking,  tickling,  light  blows,  hot  and  cold  articles,  etc., 
may  be  used  to  attract  attention  thrc*ugh  the  skin.  Colored  balls, 
brilliant  pieces  of  cloth,  a  my  of  light  in  a  dark  room,  the  magic 
lantern,  or  a  sjiectrum — such  things  may  be  variously  and  ]>atiently 
experimented  with  to  tix  the  attention  of  the  eye.  A  lond  c^ill,  a  l>ell, 
music,  a  gong,  or  even  a  pistol  shot  sometimes,  are  devices  for  exciting 
the  attention  of  the  car.  Not  infrequently  months  of  patient  experi- 
ment must  be  tnt versed  before  we  are  rewaixltd  for  our  labors. 

Education  of  the  Sense  of  Touch. — The  methods  in  vogue  for 
developing  the  sense  of  touch  generally  aid  at  the  same  time  tlie  ccx^rdi- 
nation  of  muscular  movements  ;  hence  in  actual  practice  the  education 
of  the  hand  antl  touch  and  also  of  the  eye  proceed  more  or  less  siraul- 
taneously. 

The  idea  of  tem[x?rature  is  developed  by  plunging  the  hand  into  cold, 
tepid,  or  warm  water,  or  by  the  application  of  l>ottles  containing  water 
at  ditfei*eut  temperatures. 

The  sense  of  smoothness  or  mnghness  of  surface  is  ineuhmtcH:]  by 
passing  the  finger-tips  over  a  board,  one-half  of  wdiich  is  covenxJ  with 
velvet,  the  other  half  roughencfl  like  a  grater.  Pieces  of  stuff  of  vary- 
ing degrees  of  rougluicss  or  snKM)thness  are  also  made  use  of.  The 
softness  and  hardness  of  objects  arc  taught  by  the  handling  of  different 
objects,  such  as  hard  balls  or  cushions. 

The  child  is  taught  to  bnttijii  by  means  of  two  bands  of  cloth,  one 
with  large  buttons  and  the  other  with  large  button-holes  ;  to  lace  u[»  a 
shoe,  by  means  of  a  shoe  with  eyelets  a  centimeter  in  diameter,  and 
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alternately  hemmed  with  red  and  blue  leather ;  to  tie  knots,  with  the 
aid  of  a  pad  upon  which  are  spread  strings  of  divers  colors. 

Stringing  beads  and  buttons,  sticking  pins  into  a  pincushion  covered 
with  dotted  stuff,  and  the  use  of  the  size-board  and  form-board  are 
useful  means  of  developing  tactile  sense,  educating  the  eye,  and  bringing 
out  some  of  the  faculty  of  calculation. 

The  Education  of  the  Eye. — ^Afler  the  physician  has  remedied  any 
existing  visual  defects,  it  becomes  the  duty  of  the  instructor  to  interest 
the  restless  and  inattentive  eye.  As  already  mentioned,  the  attention  is 
aroused  by  glittering  and  striking  objects,  and,  once  the  gaze  is  captured, 
the  latent  sense  may  be  drawn  out  by  many  devices  familiar  to  the 
kindergartner  and  teacher.  Particolored  balls,  variegated  shapes  and 
colors  of  blocks,  spheres,  squares,  cubes,  illuminated  pictures,  gaudy 
stuffs,  the  spectrum,  the  kaleidoscope — ^all  of  these  play  a  r6le  in  the 
education  of  the  vision  of  the  defective  pupil.  The  matching  of 
ribbons,  wools,  or  cards,  and  the  discrimination  of  forms  of  blocks,  are 
methods  of  aiding  the  higher  development  of  the  visual  sense.  The 
size-  and  form-boards  already  alluded  to,  and  the  use  of  graduated  rods 
to  be  placed  by  the  pupil  in  step-like  rows,  are  excellent  adjuncts. 
Later  on  come  into  play  various  games,^-dominoe8,  ball,  croquet,  mar- 
bles, bean-bag,  hoops,  tennis,  skipping,  battledore  and  shuttlecock,  quoits, 
golf,  and  tlie  like, — in  the  employment  of  all  of  which  not  only  is  the 
vision  stimulated  and  improved,  but  there  is  a  gain  in  manual  dexterity, 
and  an  associated  development  of  some  of  the  psychic  functions.  The 
teacher  acquires  a  special  tact  in  leading  the  pupil  to  concentrate  his 
mind  upon  what  is  being  done,  and  in  making  use  of  the  instinct  of 
imitation,  so  that  the  child  endeavors  to  do  as  the  other  pupils  are  doing 
or  to  follow  the  movements  of  the  instructor. 

Education  of  the  Sense  of  Hearing. — After  the  physician  has 
made  sure  that  defective  hearing  is  due  rather  to  want  of  attention  than 
to  any  of  the  many  causes  of  deafness,  the  teacher  experiments  upon 
the  sense  with  sounds  of  various  kinds — gongs,  bells,  speech,  instru- 
mental music,  and  songs — ^and  by  some  one  of  these  means  the  ear  will 
at  last  be  reached  and  kept  open  until  it  becomes  an  avenue  for  im- 
pressions from  the  environment  to  travel  to  the  brain  for  registration  and 
the  rousing  of  new  cerebral  activities.  This  organ  in  the  defective  is 
often  especially  alive  to  the  influences  of  melody  and  harmony,  to  songs 
and  jingles  and  rhymes.  Music  is  an  efficient  aid  in  the  various  drills 
and  games  made  use  of  later  on  in  the  child's  mental  development. 

Education  of  the  Tcuste  and  Smell. — While  these  senses  have 
not  the  importance  of  the  three  just  described,  it  is  still  useful  to 
stimulate  and  develop  them  as  far  as  possible.  The  child  can  be  taught 
to  discriminate  between  the  simple  taste  sensations — salt,  sweet,  bitter, 
and  sour — by  means  of  solutions  of  salt,  sugar,  quinin,  and  citric  acid, 
and  between  odors  that  are  noisome  and  odors  that  are  pleasant  by 
means  of  tinctures  of  asafetida,  cloves,  and  musk,  and  divers  perfumes. 
Later,  he  learns  to  distinguish  flavors,  and  to  associate  what  is  good 
and  useful  with  pleasant,  and  what  is  hurtful  with  noxious  tastes  and 
smells. 
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Teaching  to  Walk. — ^A  course  of  light  massage  of  the  lower  ex- 
tremities, together  with  exercL^  of  tlie  joints  in  fiexion  and  extension, 
13  undertaken  for  the  ptiriwse  of  developing  suppleness  and  strength  and 
improving  the  niitrititm.  The  cliild  is  then  regnlarly  plaeed  in  a  swing 
constrneteil  for  the  piirjx^se,  with  a  verticiil  board  in  front  in  such  a 
position  as  to  receive  the  advancing  teet  of  the  child  as  it  moves  to  and 
fro.  The  impact  of  the  feet  upon  the  boanl,  with  the  baekward  swing 
cansetl  thereby,  in  the  eourse  of  time  gives  the  child  a  suit  of  pleasure, 
and  uwakes  in  it  a  sense  of  t!ie  dependence  of  its  movement  ujion  the 
varying  |>ressore  und  impact  of  its  feet.  It  is  not  long  lie  fore  the  child 
is  enableil  to  use  its  legs  with  eonsidemble  ease  and  skill  in  the  exercise. 
Having  attained  this  stage,  tlie  child  is  now  frecinently  held  upright  on 
its  feet  ami  then  placed  between  the  ]KinilleI  bars  sustained  by  its  arms, 
in  which  position  it  is  iuducetl  to  make  etlbils  at  walkings  at  first  for  a 
few  niiuutest  but  with  gradual  increase  of  tlie  time  of  stay  each  day. 
Then  the  pupil  becomes  quickly  ready  for  a  wbeel-chairj  whieb  is  merely 
a  mmlitieation  of  the  principle  of  tiie  parallel  bars,  the  supj^jorts  being 
on  wheels  J  so  that  as  the  child  walks  it  moves  the  appamtus  al>out  with 
it.  Later  on  it  is  taught  tt>  mount  and  descend  a  stair  by  means  of  a 
short,  stiitionary  ste[>-ladder.  Afier  this  the  giiit  is  rapidly  improved 
by  a  variety  of  exercises,  drills,  simple  dajices,  and  the  like. 

Education  of  the  Handa, — Even  tfiough  the  motions  of  the  hands 
be  inc(K>i\buate  and  without  force,  tliougb  the  infant  may  be  unable  to 
do  anything  fur  itself,  even  to  grasp  an  object  or  to  opjxjse  the  thumb 
to  tlie  (ingers,  tberc  are  many  metliods  of  overcoming  such  defects  and 
developing  thf  normal  pttwer  anil  usefulness  of  the  hamls.  Among  these 
is  the  i^mployment  <if  the  panillel  swinging-ladders  and  rings.  At  first 
the  chikFs  hands  are  appbed  to  tlie  rounds  and  hcKl  tliere  by  the  tcjicher 
during  the  execution  of  such  movements  as  standing,  sitting  down, 
raising  the  arms  high  above  tlie  head^  and  bending  forwarti  and  back- 
ward, swinging  to  and  fro,  and  so  oo. 

As  the  pupil  makes  (irogrcss,  the  drill  is  carried  on  with  great  reg- 
ularity and  pi\H?ision,  accompanied  by  sjjoken  conunands  and  often  with 
music.  In  this  way  not  only  are  the  muscles  strengthened  and  eoortli- 
Dated  and  the  use  of  the  hands  and  feet  perfected,  but  a  familiarity 
with  certain  wonls  and  iile^is  ami  their  association  is  created. 

The  use  of  blocks  in  building  up  various  structures,  with  the  subse- 
quent pleasmx*  of  tumbling  them  down  again,  is  as  usefnl  to  these  defec- 
tives as  to  normal  infants. 

Finger-exercises  with  the  peg-board,  or  by  means  of  picture-perforat- 
ing, as  pnaetisecl  in  the  kindergarten,  may  come  into  play  for  the  devel- 
opment of  the  finger  movements  of  the  band.  Some  of  the  apjmratus 
employed  in  edncaring  the  sense  of  toueli  arv  c<|ually  valuable  for  train- 
ing tlie  accurate  movements  of  the  hands. 

Teaching  Habits  of  CleanlinesB  in  Person  and  Drees. — Idiots 
of  eveiy  *legree  are  slovenly,  awkward,  negligent,  unless  taught  and 
9U[>ervisetb  and  the  lower  gnidcs  are  incompetent  to  use  spoon,  knife,  or 
fork,  unal>le  to  care  tor  themselves  in  any  way,  and  continually  drnc^ling, 
sucking  their  fingers,  holding  the  mouth  open,  and  wetting  and  soiling 
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themselves.  It  is  of  paramount  importance^  then,  in  their  education  to 
make  every  efiTort  to  overcome  these  deficiencies. 

Such  children  as  are  unable  or  just  learning  to  walk  are  placed  by 
day  in  especially  constructed  chairs,  and  by  night  in  especially  prepared 
beds,  for  purposes  of  cleanliness,  and  must  be  watched  and  raised  at 
certain  hours  by  the  nurses.  It  is  surprising  how  many  will,  by  assidu- 
ous attention,  soon  learn  to  give  some  signal  to  the  care-takers  of  their 
needs,  and  in  the  end  acquire  control  over  themselves  in  this  regard. 
They  learn  to  expect  the  regular  bath,  and  those  who  progress  further 
become  systematic  in  ablutions,  cleansing  the  teeth,  and  all  the  little 
matters  pertaining  to  the  toilet.  At  the  table  they  are  taught  first  the 
use  of  the  spoon,  then  of  the  fork,  and  lastly  of  the  knife.  They  learn 
to  dress  themselves  and  to  make  themselves  neat  and  tidy,  and  ulti- 
mately to  brush  and  arrange  their  clothing,  blacken  their  shoes,  make 
their  beds,  etc.  All  of  this  instruction  requires  time  and  the  utmost 
perseverance  and  patience  on  the  part  of  the  attendants.  By  it  we 
also  train  the  hands,  the  senses,  and  the  intellect. 

To  close  the  moutli  and  prevent  drooling,  faradic  electrization  of  the 
orbicularis  oris  is  employed,  and  tlie  insertion  of  a  flat  piece  of  wood 
or  a  stick  of  licorice-root  in  the  mouth  is  useful.  The  teeth  need 
careful  looking  over  by  a  dentist  from  time  to  time,  and  daily 
cleansing.  Sucking  of  the  fingers  and  biting  of  the  nails  can  be 
overcome  by  application  of  aloes  and  other  bitter  or  disagreeable 
substances. 

The  TeachinfiT  of  Langruaffe. — In  idiots  we  must  begin  our  incul- 
cation of  the  uses  of  language  according  to  the  laws  of  its  evolution  in 
the  normal  child,  first,  however,  correcting  such  defects  in  the  ear, 
mouth,  or  vocal  apparatus  as  are  amenable  to  medical  or  surgical  treat- 
ment. A  child  first  develops  its  auditory  word-center  and  then  the 
motor  speech-center.  These  two  centers,  with  an  association  tract,  are 
the  primitive  basis  of  language  in  the  child.  Often,  in  defective 
children,  a  course  of  gymnastic  exercises  of  the  lips,  tongue,  and  jaw 
will  be  a  necessary  adjunct  to  the  instruction,  and  in  cases  of  deafness 
the  lip-imitation  method  of  education  will  require  to  be  used. 

In  developing  the  motor  speech-center  the  child  begins  by  repeating 
the  simplest  Unguals  and  labials,  such  as  "  dadda,"  "  tatta,"  "  mamma,'' 
"  papa,"  and  "  babba,"  and  these  first  consonants  should  be  employed  in 
the  construction  of  the  new  words  to  be  learned. 

Music  is  an  excellent  auxiliary  in  teaching  the  articulation  and  use 
of  words,  and  Shuttleworth  recommends  Elliott's  "  National  Nursery 
Rhymes,"  set  to  pleasing  melodies,  as  particularly  adapted  for  the  pur- 
pose. The  interest  of  the  pupil  is  often  best  secured  and  sustained 
by  the  employment  of  objective  illustrations.  The  naming  of  subjects 
of  pictures,  of  persons  and  things  about  the  room,  of  parts  of  the 
body,  and  the  imitation  of  cries  of  animals,  are  means  of  arousing 
interest. 

After  developing  the  word-hearing  and  the  motor  speech  centers, 
the  visual  and  writing  centers  will  require  e<lucation,  and  the  methods 
in  vogue  are  analogous  to  those  of  the  kindergarten.      Boumeville 
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recommends  the  use,  first,  of  black  letters  twelve  centimeters  high  ;  then 
an  alphabet  with  the  consonants  in  black  and  the  vowels  in  red,  the 
letters  six  centimeters  in  height  -,  then  letters  of  onlinarj"  size ;  and, 
finally,  the  repetition,  in  chorus,  of  letters  and  words  placed  before  a 
class.  This  collective  exercise,  in  which  imitation  plays  a  great  part, 
contributes  markedly  to  the  development  of  speech.  Figures  are 
employed  in  much  the  same  manner,  and  counting  is  learned  from 
some  of  the  various  apparatus  already  described,  as  well  as  from 
simpler  and  more  interesting  devices,  such  as  the  usi»  of  the  fingers, 
shells,  marbles,  buttons,  beads,  and  the  abaciLs.  The  nurserj'  game  of 
keeping  shop  is  esi^cially  useful  for  developing  the  ideas  of  number, 
weights,  and  values. 

Writing  and  drawing  are  taught  by  means  of  sand-boxes,  blackboard 
exercises,  and,  finally,  drawing-books.  The  knowledge  of  form  is  best 
inculcated  by  modeling  in  clay,  and  by  reproductions  in  clay  or  wood 
of  surface  drawings. 

From  these  primary  lessons  it  is  but  a  step  to 

Manual  and  Industrial  Traininfir. — When  the  pupil  has  reached  a 
certain  stage  of  mental  development,  everj'  effort  is  made  to  further 
the  training  to  such  an  extent  as  to  subserve  the  demands  of  health  and 
utility.  Methods  of  manual  and  industrial  education  are  best  furthered 
in  institutions  in  which  every  variety  of  occupation  commensurate  with 
the  individual  needs  and  tastes  of  the  pupils  can  be  satisfactorily  carried 
out.  In  most  existing  institutions  it  is  true  that  the  ideal  system  of 
care  and  development  of  defectives  has  not  yet  been  attained,  but  the 
tendencies  of  the  present  time  are  in  the  right  direction.  The  insti- 
tutions of  the  future  for  all  classes  of  dei>endents,  for  idiots,  for  the  in- 
sane, and  for  the  inmates  of  prisons  and  reformatories,  will  doubtless  be 
modeled  on  the  colony  plan.  They  will  be  village  settlements  or  com- 
munities wherein  the  chief  industries  will  be  such  as  relate  to  the 
housing,  clothing,  feeding,  etc.,  of  their  inhabitants,  thus  bringing  into 
existence  all  of  the  occupations  which  tend  to  utility  and  economical 
administration.  The  scheme  is  well  exemplified  and  successfully  dem- 
onstrated by  the  evolution  of  the  Craig  Colony  for  Epileptics  at 
Sonyea,  N.  Y.  Were  I  called  upon  to  draw  up  an  outline  of  a  plan  for 
a  colony  for  idiots,  it  would  be  somewhat  as  follows : 

1.  In  the  first  place,  there  should  be  an  abundance  of  land,  at  least 
an  acre  for  each  inhabitant.  The  site  should  l)e  selected  with  due 
reganl  to  fertility  of  soil ;  for  agriculture,  stock-raising,  and  gardening 
should  afford  employment  for  the  majority  of  the  pupils. 

2.  Convenience  of  access  to  managers  and  patients  and  their  friends 
is  a  desideratum. 

3.  In  the  constmction  and  arrangement  of  buildings  the  country- 
village  idea  should  never  be  lost  sight  of,  and  the  farmstead  group— 
the  cottages,  villas,  schools,  shops,  and  so  on — should  be  simple,  inde- 
pendent, homelike,  and  surrounded  by  their  own  little  gardens,  hedges, 
etc.,  in  conformity  with  such  design. 

4.  So  far  iis  possible,  each  house  should  constitute  a  home  circle, 
the  number  of  members  being  limited  to  ten  or  fifteen. 
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5.  An  administration  building,  a  small  hospital  for  the  sick,  special 
villas  lor  the  infirm,  bed-ridden,  ineducable,  and  disturbed  classes,  a 
gymnasium,  a  library,  a  museum,  and  swinnuing-  and  rain-bath,  are 
among  the  separate  structures  required  in  addition  to  those  already 
mentioned. 

6.  The  educational  features  of  the  colony  will  be  carried  on  in  ordi- 
nary schools,  Sloyd  schools,  trade  sch(K)ls,  and  so  on,  and  everything 
that  may  contribute  to  the  furtherance  of  mental  development  should 
be  encouraged.  Thus  the  field  study  of  natural  history  is  one  of  the 
most  satisfactory  means  of  arousing  the  intelligence,  interest,  and  activity 
of  tiie  pupils.  Trees,  garden  produce,  and  flowers  should  be  labeled 
with  tiieir  names,  botanical  and  zoological  gardens  should  be  estab- 
lished, and  the  collection  of  rocks,  leaves,  plants,  insects,  birds,  etc., 
made  a  part  of  the  system. 

7.  In  developing  the  industries  of  the  colony,  such  should  first  be 
instituted  as  will  serve  economical  purposes.  The  aim  should  be  to 
produce  most  of  tiie  foodstuffs  required,  to  carry  on  domestic  work,  to 
make  and  mend  the  wearing  apparel,  to  accomj)lish  ordinary  repairs,  to 
constru(^t  new  buildings,  and  to  fashion  the  furniture. 

8.  The  whole  scheme  requires  to  be  under  medical  supervision, 
and  the  scientific  asjwcts  of  the  community  thus  created  should  \ye 
kept  continually  in  mind.  This  necessitates  the  establishment  of 
psychological  and  pathological  laboratories  after  the  most  approved  style. 

As  an  instance  of  what  si)ecies  of  work  may  be  done  by  defectives 
in  institutions,  Bourneville's  statistics  of  occui>ation8  at  Bic6tre  for 
1897  show  that  there  were  187  children  emj)l()yed  in  the  various  shops 
and  workrooms,  among  them  being :  10  brushmakers,  24  carpenters,  9 
printers,  14  locksmiths,  51  tailors,  28  shoemakers,  and  14  straw-  and 
cane-workers.  The  hemiplegics  work  exclusively  at  sewing,  and  the 
blind  with  stmw  and  cane.  The  colony  plan,  however,  would  insure  a 
greater  amount  of  healthier  work  out  of  doors  than  is  possible  at  such 
a  place  as  BicOtre,  and  would  be  more  remunerative  to  the  administration. 

Moral  TraininfiT  and  Discipline. — Much  as  the  inculcation  of 
moral  ideas  is  needed  for  normal  children,  defectives  require  even 
more  attention  in  this  respect ;  for  in  them  the  abrogation  of  higher  in- 
telligence is  associated  naturally  with  feeble  inhibitive  power.  Thus 
they  easily  give  way  to  the  lower  instincts,  and  are  prone  to  acquire 
vicious  habits  of  conduct  and  speech.  In  some  cases  the  moral  obliquity 
is  so  great  that  it  constitutes  the  so-called  moral  imbecility,  and  little  can 
be  accomplished  for  their  improvement.  But  the  majority  of  defectives 
are  susceptible  to  the  influences  of  a  good  environment  and  moral  disci- 
pline. Imitation  of  the  teacher  and  of  playmates  and  schoolmates  counts 
for  much  with  them.  The  judicious  instructor  and  care-taker  can,  by 
firm  and  kindly  guidance,  accomplish  great  good  in  this  respect,  and  it 
should  always  be  kindly  guidance,  never  coercion.  There  is,  however, 
merit  in  the  employment  of  a  system  of  rewards  and  punishments 
adapted  to  the  idiosyncrasies  of  the  different  pupils.  A  few  words  of 
encouragement  or  praise,  or  trifling  compensations  in  the  way  of  extra 
allowances  of  food,  delicacies,  recreations,  or  small  wages,  appeal  dis- 
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tinctly  to  some ;  while  words  of  disappmval,  the  curtailing  of  things 
pleasant  to  the  palate,  the  deprivation  of  s<ome  anticipated  pleasure,  and 
so  on,  have  especial  influence  with  others.  It  is  a  gmxl  plan  to  dis- 
tinguish the  pupils  for  meritorious  conduct  and  industrial  accomplish- 
ments by  distinctive  dress,  thus  appealing  to  their  ambitions.  It  is  well 
to  establish  three  or  four  grades  to  be  thus  distinctively  rec^ognized,  for 
nothing  is  more  human  than  the  instinct  to  appear  well  to  others,  to  be 
among  the  best-<lressed.  The  instinctive  desire  of  the  savage  for  orna- 
ment is  no  stronger  than  that  of  the  most  civilized  Ixnng  for  good 
clothes.  The  mentally  feeble  are  no  strangers  to  this  feeling,  and  their 
good  amduct  ciui  be  enhanced  and  mainUiined  by  promotion  to  a  better 
clothed  division,  and  their  shortcomings  well  punished  by  reduction  to  a 
lower  rank.  Corporal  punishment  is  both  nccessjiry  and  useful  in  ex- 
treme cases  with  vicious  tendencies,  but  should  be  a  last  resort  even  here. 

By  the  means  just  describe<l,  and  by  other  devices  that  will  sug- 
gest themselves  to  the  wise  and  tactful  person  whom  we  suppose  to  be 
intrusted  with  their  care,  these  unfortunates  may  be  taught  obedience, 
perseverance,  responsibility,  and  regard  for  the  rights  of  others,  and  be  im- 
bued with  some  knowknlge  of  the  great  laws  of  justice,  beauty,  goodness, 
and  religion  which  rule  the  ideal  world  of  humankind. 

Physical  Culture. — The  tendency  to  incorrectness  of  gesture  and 
bearing,  the  great  lack  of  strength  and  grace,  among  idiots,  must  be 
overcome  by  systematic  education  of  the  muscles.  There  should  be 
courses  of  gymnastic  exercises  and  drills,  with  song  and  instrumental 
accompaniments.  The  drills  may  be  made  with  wands,  light  dumb- 
bells, etc.  Militiiry  drill  is  excellent  for  both  girls  and  bi)ys.  Dancing 
is  beneficial  to  both  mind  and  body.  Bourneville  has  introduced 
fencing  at  BicC^re,  but  does  not  speak  of  it  with  enthusiasm. 

The  Medical  Treatment  of  Idiots. — The  medical  and  surgical 
treatment  of  the  different  forms  of  idiocy  is  thoroughly  discussed  under 
their  several  chapters  in  this  book,  and  it  is  intended  here  to  refer  only 
to  the  treatment  of  certain  general  conditions  met  with  in  all  classes  and 
grades  of  idiocy.  Among  such  conditions  are  some  that  relate  to  hy- 
giene, and  others  that  pertain  to  bad  habits,  general  diseases,  and  the  like. 

Hydrotherapy. — The  niin-bath  is  nowadays  considered  a  necessary 
adjunct  to  all  public  institutions,  because  of  expedition  in  its  use  and 
perfect  cleimliness.  Such  baths  should  be  the  daily  morning  rule  of 
defectives.  The  skin  is  kept  in  a  hygienic  state,  the  circulation  is 
stimulated,  and  general  nutrition  is  improved  by  the  morning  bath.  In 
lethargic  or  apathetic  states  the  cold  spinal  douche  is  beneficial,  while 
in  very  restless  patients  the  prolonged  warm  bath  and  wet-packs  at 
night  often  materially  aid  in  overcoming  the  condition. 

Clothingr. — One  of  the  noteworthy  stigmata  of  degeneration  common 
to  all  classes  of  idiocy  is  a  diminished  resistance  to  external  influences 
and  diseases.  They  catch  cold  easily.  Tuberculosis  and  other  lung  dis- 
orders account  for  nearly  seventy-five  per  cent,  of  the  mortality  among 
them.  Diarrheas  are  common.  Hence  it  is  important  that,  among 
other  things,  (considerable  attention  should  be  given  to  clothing.  Woolen 
undergarments  of  warm  and  light  texture  should  be  the  rule.     The 
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outer  clothing  should  be  light,  durable,  neat,  of  prevailing  cuts  and 
styles,  and  none  of  the  clothing  should  in  any  way  impede  or  restrict 
the  free  motions  of  the  limbs  and  trunk. 

Pood. — The  dietary  for  tliis  class  of  defectives  should,  in  my 
opinion,  closely  approximate  that  of  epileptics — i.  e.,  it  should  be  chiefly 
vegetable,  with  the  free  use  of  milk  and  eggs,  and  meat  but  once  daily. 
Simplicity  of  food  and  simple  cooking  are  essential.  The  dietary  need 
not  be  so  elaborate  as,  for  instance,  in  hospitals  or  asylums,  where  acute 
disorders  are  commonly  treated,  and  where  the  percentage  of  cure  is 
expected  to  be  large.  Idiots  are  apt  to  overeat,  and  hence  the  chief 
requisite  is  to  regulate  the  per  capita  allowance  to  just  the  amount 
necessary  to  maintain  a  robust  state  of  physical  health.  Overeating  is 
probably  responsible  for  much  of  the  diarrhea  commonly  observed 
among  these  cases. 

General  Bodily  Health. — ^Verj'  common  is  a  condition  of  general 
debility,  which  must  be  met  by  appropriate  tonics,  nutritive  foods, 
special  baths,  massage,  and  regular  exercise.  The  great  mortality  from 
tuberculosis  should  lead  the  physician  to  a  regular  examination  of  the 
viscera  for  symptoms  of  that  disorder.  When  discovered,  the  usual 
precautions  should  be  taken  to  isolate  the  patient  and  to  build  up  the 
constitution  in  every  way.  Parasitic  and  nervous  skin  diseases  will 
often  need  attention.  The  prevailing  mucous  diarrheas  are  treated  by 
the  usual  remedies  and  by  careful  regulation  of  the  kind  and  amount  of 
food.  Owing  to  feebleness  of  constitution  and  diminished  resistance  to 
diseases,  esjwcial  danger  attaches  to  acute  infectious  fevers  in  idiots. 

Masturbation. — The  prevalence  of  this  pernicious  habit  among  all 
classes  of  idiots  is  only  too  pronounced.  In  the  lowest  grades  it  is  un- 
^mmon,  but  among  the  imbeciles  and  feeble-minded  it  is  one  of  the 
most  intractable  of  conditions.  There  are  few  agents  and  devices 
which  have  not  been  tried,  and  usually  vainly,  to  prevent  the  practice. 
It  is  only  rarely  that  vesication  of  the  genitals,  punishment,  mechanical 
restraint  of  the  limbs,  and  sedative  drugs  have  any  effect  in  the  treat- 
ment of  defectives.  Indeed,  they  might  usually  as  well  be  left  untried. 
There  have  been  verj'  few  experiments  of  the  method  of  cure  by  cas- 
tration, for,  naturally,  professional  opinion  is  too  conservative  to  under- 
take, without  long  and  careful  deliberation,  so  radical  a  remedy.  I  know 
of  but  one  institution  where  castration  has  been  api>arently  adopted  as 
a  \mrt  of  the  regular  system  of  care  and  treatment.  The  superintendent 
of  the  Winfield,  Kansas,  Asylum  for  Idiots  has  had  between  twenty 
and  thirty  boys  who  were  inveterate  masturbators  subjected  to  castra- 
tion, with  excellent  results.  Not  only  were  their  vicious  habits  put  an 
end  to,  but  there  was  marked  physical  improvement  in  all,  and  great 
mental  improvement  in  most,  of  them.  There  would  seem  to  be  no 
reasonable  objection  to  operative  procedure  in  such  cases,  though,  per- 
haps, it  is  hardly  necessary  to  go  so  far  as  castration.  Ligature  of  the 
vas  deferens,  or  jx)ssibly  section  of  some  branch  of  the  pudic  nerve, 
might  serve  as  well.  At  any  rate,  some  method  of  this  kind  is  well 
worthy  of  consideration,  though  the  ultimate  decision  of  the  profession 
as  to  its  utility  and  propriety  has  yet  to  be  learned. 
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Abdominal  reflex,  34 
Abscess  of  brain,  237 
diagnosis  of,  240 
encysted,  238 
etiology  of,  237 
headache  in,  240 
invasion  stafe  of,  239 
latent  period  of,  239 
multiple,  238 
paralytic  stage  of,  239 
patholo^cal  anatomy  of,  238 
pro^osis  of,  241 
remission  stage  of,  239 
symptoms  of,  239 
treatment  of,  241 
Accessory,  spinal,  145.     See  also  Spinal 

accessory  nerve. 
Accommodation,  errors  of,  importance 
of,  62 
in  multiple  neuritis,  317 
Acetonuria  in  insanity,  765 
Achilles- tendon  reflex,  36 
Achromatopsia,  64 
Aconite  in  cerebral  hemorrhage,  216 

in  hematomyelia,  354 
Aconitia  of  Duquesnel  in  neuralgia,  639 
Acrocephalus,  706 
Acromegalia,  486 
course  of,  491 
diagnosis  of,  491 
differential  diagnosis  of,  491 
etiology  of,  486 
forms  of,  491 
morbid  anatomy  of,  487 
prognosis  of,  491 
symptoms  of,  489 
treatment  of,  492 
Acroparesthesia,  516,  647 
Actinomycosis  of  brain,  256 
Actions,  disorders  of,  759 

induced  by  defects  of  memory,  759 
by  disorders  of  emotions,  759 

of  idea-association,  760 
by  sensory  disorders,  759 
Active  electrode,  41 
Acupuncture  in  sciatic  neuritis,  307 
Acute  anterior  poliomyelitis,  378.     See 
also  Poliomyelitis. 
ascending    paralysis,    366.     See    also 

Landry* s  paralysis. 
dementia,  823 

infectious     diseases     in     etiology    of 
insanity,  729 
Addison's  keloid,  512 


Adenolipomatosis,  521 

Adiposis  dolorosa,  519 

Adonis  vemaUs  in  epilepsy,  817 

Adventitious  neuritis,  282 

Affective  agitation,  760 

Age  in  etiology  of  insanity,  700 

Ageusia,  66 

Agitated  dementia,  820 

depression,  809 
Agoraphobia,  578,  757 
Agraphia  with  motor  aphasia,  175 
Alcohol  in  cerebral  hemorrhage,  216 

in  etioloj^y  of  insanity,  725 

in  trifacial  neural^a,  640 
Alcoholic  hallucinosis,  726 

neuritis,  320 

prognosis  of,  325 

paranoia,  726 
Alcoholism,  chronic,  726 
Ale.xia,  100 

Alienation  mentale,  653 
Alimentary  canal,  examination  of,  24 
Allocheiria,  54 
Alternating  insanity,  803 
Amaurotic  family  idiocy,  249 
Amaxophobia,  578 
Amenorrhea  in  insanity,  765 
Amentia,  682 
American  disease,  568 
Amimia,  68,  172 
Amnesia,  752 

retrograde,  752 

verbdis,  68 
Amputation  neuroma,  286 
Amusia,  172 

Amyelinic  neuromata,  286 
Amyl  nitrite  in  angina  pectoris,  144 

in  Raynaud's  disease,  515 
Amylene    hydrate    in    mental    disease, 

782 
Amyotrophic  lateral  sclerosis,  393.     See 

also     Progressive     muscular    atrophy, 

spinal. 
Anal  sphincteric  reflex,  37 

reflex,  37 
Analgesia,  54 

in  myelitis,  358 

in  syringomyelia,  389 

in  tabes  dorsalis,  425 
Anemia,  cerebral,  195 

combined  cord-lesions  in,  452 
Anesthesia.  54 

from  lesion  of  anterior  crural  nerve, 
300 
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Anesthesia   from    lesion    of    circumflex 
nerve,  291 

from  lesion  of  external  plantar  nerve, 
302 

from  lesions  of  spinal  cord,  340 

from  paralysis  of  sciatic  nerve,  301 

hysterical,  56,  588 
distribution  of,  591 
peculiarities  of,  592 

in  mental  disease,  744 

in  syringomyelia,  389 

of  larynx,  138 

relation  of,  to  lesions  of  cord,  54 
to  lesions  of  nerve-trunks,  54 
Aneurysms  of  brain,  258 
Anger,  749 
Angina  cruris.  516 

pectoris,  143 
hysterical.  607 
Angioma  of  brain,  256 
Angioneurotic  edema,  518 
diagnosis  of,  519 
etiology  of,  518 
prognosis  of,  520 
symptoms  of,  519 
treatment  of,  520 
Angiosclerotic   paroxysmal   myasthenia, 

516 
Anhedonia,  745 
Ankle-clonus.  36 

spurious,  37 
A  nodal  closing  contraction,  43 

opening  contraction,  43 
Anodynes  in  neuritis,  285 

in  neuromata,  288 
Anomalies,  dental,  in  insanity,  808 

of  ap|x»tite  in  insanity,  724 

of  bodjr  in  insanity,  722 

of  cranium  in  insanity,  704 

of  ear  in  insanity,  717 

of  eyes  in  insanity,  717 

of  genital  organs  in  insanity,  722 

of  geni to-urinary  function  m  insanity, 
724 

of  instinct  in  insanity,  724 

of  limbs  in  insanity,  722 

of  Hps  in  insanity,  716 

of  motor  function  in  insanity,  723 

of  nose  in  insanity,  717 

of  sensory  fimction  in  insanity,  723 

of  skin  in  insanity,  723 

of  8p(»ech  in  insanity,  724 

of  tongue  in  insanity,  716 
Anorexia,  hysterical,  608 
Anterior  horn  of  cord,  effect  of  lesions  of, 
238 

median  artery  of  cord,  333 

roots  of  cord,  effect  of  lesions  of,  350 

spinal  artery,  333 
Antipyretics  m  tubercular  leptomenin- 
gitis, 94 
Antipyrin  in  brain  tumor,  265 

in  chorea,  545 

in  epilepsy,  626 
Antiseptics  m  sinus  thrombosis,  234 
Anxiety,  748 

psycnosis,  688 


Apathetic  dementia,  820 
Apathy,  749 

from  tumors  in  corpus  callosum,  182 
Ape  hanil,  294,  397 
Aphasia,  67,  170,  662 
auditory,  173 
combined,  179 
conduction,  178 
examination  and  testing  of,  68 
^aphic  motor,  176 
m  cerebral  hemorrhage,  208 
in  tumor  of  brain,  260 
motor,  174 

handwriting  in,  174 
varieties  of,  l70 
visual,  175 
Aphasics,  ret'ducation  of,  179 
Apiiemia,  174 
Aphonia  in  hysteria,  67 
Apiithongia,  149 
ApomorjMiin  in  chorea,  545 
Apoplectic  state,  206 

•'stroke,"  206 
Apoplexy,  ingravescent,  213 
Appetite,  anomalies  of,  724 
Arachnopia,  71 
Arc  de  cercle,  600 
Argyll- Robertson  pupil,  33 

in  insanity,  763 
Arm,  nerves  of,  combined  palsies  of,  296 
Arsenic  in  beer,  multiple  neuritis  from, 
308,  317 
in  chorea,  545 
in  multiple  neuritis,  327 
in  neurasthenia,  577 
Arterial  brain  diseases,  193 
Arteries,   acute  degeneration  of,  203 
of  brain,  193 
of  spinal  cord,  333 
Arteriosclerosis,  cerebral,  199 
symptoms  of,  200,  201 
treatment  of,  201 
Arteritis,  cerebral,  198 
syphilitic  cerebral,  473 
of  brain,  202 
symptoms  of,  476 
Artery,  anterior  median,  of  cord,  333 

spinal,  333 
Arthritic  muscular  atrophy,  39,  411 
diagnosis  of,  412 
etiology  of,  411 
morbicT  anatomy  of,  412 
patholo^  of,  412 
prognosis  of,  412 
symptoms  oif,  412 
treatment  of,  412 
Arthritis,  acute,  in  cerebral  hemorrhage, 
208 
diplococcus  of  Weichselbaum  in,  78 
relation  of,  to  chorea,  536 
Arthropathies  in  syringomyelia,  390 
Arthropathy,  dystrophic,  39 

tabetic,  436 
Aschistodactyly,  722 
Associated  movements,  31 

in  infantile  cerebral  palsies,  246 
Association  disease,  623 
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Astasia  abasia,  605 
Astcreognosis,  50 
Astlienic  bulbar  paralysis,  158 
Asthma,  broncliial,  139 
symptoms  of,  140 
treatment  of,  140 

spasmodic,     139.     See    also    Asthmaf 
bronchial. 
Asylums  for  insane,  771 
Asymmetrical  palate,  712,  715 
Asymmetry,  facial,  710 

of  skull,  705 

physiological,  705 
Atavism  in  mental  and  nervous  diseases, 

18 
Ataxia,  detection  of,  28.  29 

family,  454.     See  also  Family  ataxia. 

Friedreich's,    454.     See    also    Family 
ataxia. 

hereditary  cerebellar,  455 

in  tabes  dorsalis,  421 

locomotor,  progressive,  413.     See  also 
Tabes  dorsalis. 

progressive  spastic,  448 

static,  29 
Ataxic  gait,  421 

handwriting.  29 

paraplegia,  448 
syphilitic.  480 
Atheroma  of  cerebral  vessels,  198 
Atheromatous    arteries    in    etiology  of 

insanity,  729 
Athetoid  movements  in  infantile  cerebral 

palsies.  245 
Athetosis.  31 

in  infantile  cerebral  palsies,  245 

treatment  of,  251 
Atrophia  muscularis  progressiva  spinalis, 

393 
Atrophy,   arthritic,   muscular,   39,   411. 
bee  also  Arthritic  muscular  atrophy. 

from  lesions  of  spinal  cord,  341 

in  facial  paralysis,  124 

in  multiple  neuritis,  313 

in  myelitis,  358 

in  syringomyelia,  390 

of  optic  nerve,  103 

progressive  muscular,  393.     See  also 
Progressive  muscular  atrophy. 
Atropin  in  etiology  of  insanity,  727 

in  myoclonia,  549 
Attention,  disorders  of,  752 
Attitude,  imp)ortance  of,  27 

in  idiopathic  muscular  atrophy,  406 

in  paraplegia,  365 

in  sciatic  neuritis,  404 
Auditory  aphasia,  173 

hyperesthesia,  64,  129.  130 

nerve,  electrical  testing  of,  48 
irritation  of,  129 
paralysis  of,  130 

symptoms  in  cerebellar  disease,  187 
Aunp.  epileptic,  617 
Aural  vertigo,  132 
diagnosis  of,  132 
treatment  of,  133 
Auriculobregmatic  radii,  707,  710 


Autochthonous  idea,  669 

Autohypnosis,  646 

Auto-intoxication  in  etiology  of  insanity, 

725 
Aztec  ear,  719 


Babinski's  toe-sign,  36 

Bacillus  coli  in  leptomeningitis,  78 

tubercle,  in  tubercular  meningitis,  91 
Basal  ganglia,  functions  and  lesions  of, 

183 
Basedow's  disease,  501.     See  also  Exoph- 

tfuUmic  goiter. 
Basilar  meningitis,  89.     See  also  Lepto- 

meningiiis,  tubercular. 
Basion,  708 

Batteries  for  electrical  testing,  40 
Beard's  disease,  568 
Bedsore  in  cerebral  hemorrhage,  208 
Beer,  arsenic  in,  multiple  neuritis  from, 

308,  317 
Belladonna  in  epilepsy,  626 

in  exophthalmic  goiter,  510 

in  nocturnal  enuresis,  646 
Bell's  palsy,  121 
Benedict-Weber  syndrome,  184 
Benedikt's  calipers,  708,  709 
Beri-beri,  308.  322 
Beri-beric  residual  paralysis,  323 
Betanaphtol,  626 

in  auto-intoxication,  780 

in  epilepsy,  817 

in  myelitis,  362 
Bichlorid  of  mercury  in  anterior  myelitis, 
385 
in  Landry's  paralysis,  370 
Binauricular  arc,  707,  710 

diameter,  707,  710 
Blainville  ear,  718 
Blepharospasm  as  a  symptom,  61 
Blindness,  functional,  103 

toxic,  103 
Body,  anomalies  of,  724 
Bones,  testing  sensibility  of,  54 
Brachial  plexus,  lesions  of,  297 

neuritis  of,  298.     See  also  Neuritis. 
Brachycephalic  head,  705 
Bradycardia,  142 

Brain,  abscess  of,  237.     See  also  Abscess 
of  brain. 

aneurysms  of,  256 

arterial  supply  of,  193 

carcinoma  of,  254 

cysts  of,  255 

disease,  pain  in.  61 

glioma  of.  253 

inflammation  of,  234 

lesions  of,  destructive,  188 
general  considerations  of,  188 
headache  in,  190 
irritative,  188 
vertigo  in,  190 

sarcoma  of,  253 

softening  of,  218 

syphilis  of,   473.     See  also   Syphilis, 
cerebral. 
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Brain,  tubercle  of,  252 

tumors  of,  252.     See  also  Tumors  of 
brain. 
syphilitic,  255 
Brandy  in  mania,  764 
Break  of  current,  42 
Bregmatolambdoid  arc,  707 
Bright 's  disease  as  predisposing  to  ner- 
vous disease,  19 
Brodie's  joints,  594 
Bromid  in  cerebral  softening,  226 
in  family  periodic  paralysis,  560 
of  potassium  in  family  periodic  paraly- 
sis, 560 
in    tubercular    leptomeningitis    of 
children,  94 
Bromids  in  brain  tumor,  265 
in  epilepsy,  626 

of  infantile  cerebral  palsy,  251 
in  exophthalmic  goiter,  510 
in  mental  disease,  781 
in  multiple  neuritis,  328 
in  myoclonus  epilepsy,  623 
in  paralytic  dementia,  842 
in  senile  dementia,  822 
in  tetanus,  527 
Bronchial       asthma,    139.     See       also 

Asthma. 
Brown-S6quard  paralysis,  cord  lesion  in, 

55,  56 
Bruit  in  intracranial  aneuiysms,  191 
Bulbar  paralysis,  acute,  158 
asthenic,  159 

progressive,    153.     See   also   Poiio- 
encephalitis  inferior  chronica. 
Bulbocavernous  reflex,  433 
Bulimia,  745 


Cachexia,  combined  cord-lesions  in,  452 

strumipriva,  494 
Caffein  in  brain-tumor,  265 

in  familjr  periodic  paralysis,  560 
in  migraine,  631 
Cagot  ear,  720 
Caisson  disease,  370 
etiology  of,  370 
morbicl  anatomy,  of,  371 
prophylaxis  of,  372 
symptoms  of,  371 
treatment  of,  372 
Calal>ar  bean  in  tetanus,  527 
Calipers,  708,  709 
Calomel  in  hydrocephalus,  269 
in  leptomeningitis,  86 
in  tubercular  leptomeningitis,  94 
Camphor  in  bronchial  asthma,  141 
Cannabis  indica  in  etiology  of  insanity, 
727 
in  Parkinson's  disease,  556 
in  torticollis,  146 
Carcinoma  in  etiology  of  insanity,  729 

of  brain,  254 
Cardiac  branches  of  vagus,  diseases  of, 
141 
palpitation,  142 
Cardiopathy,  relation  of,  to  chorea,  536 


Cardiothvroid  exophthalmos,  501 
Case-book,  value  of,  69 
Catatonia,  695 
Catatonic  melancholia,  797 

rigidity,  795 
Cathodal  closing  contraction,  43 
tetanus,  44 
opening  contraction,  43 
Cauda  equina,  lesions  of,  351 
Center  for  elbow  movements,  165 
for  face  movements,  165 
for  finger  movements,  165 
for  hearing,  167 
for  lower  extremities,  165 
for  lower  face  movements,  165 
for  platysma,  165 
for  shoulder  movements,  165 
for  smell.  167 
for  speech,  166,  170 
for  taste,  167 

for  tongue  movements,  165 
for  trunkal  movements,  165 
for  vision,  166 
for  wrist  movements,  165 
Centers,  cortical,  163 

relation  of  body  to,  166 
for  word  memories,  170 
motor,  of  cerebral  cortex,  163 
Central  canal  of  cord,  effect  of  lesions  of, 
350 
myelitis,  356 
scotoma,  100 
Cephalalgia,  hysterical,  608 
Cephalic  index,  705 

tetanus,  526 
Cerebellar  hemorrhage,  213 
Cerebello-pontine  angle,  tumors  in,  symp- 
toms presented  by,  187 
Cerebellospasmodic  gait,  466 
Cerebellum,  function  of,  185     , 
lesions  of,  headache  in,  187 
symptoms  of,  185 
vertigo  in,  186 
Cerebral  anemia,  195 
diagnosis  of,  196 
etiology  of,  195 
symptoms  of,  195 
treatment  of,  196 
arteriosclerosis,  199 
arteritis,  198 

syphilitic,  69,  201 
cortex,  cells  of,  162 
latent  lesions  of,  167 
lesions  of,  effects  of,  on  sensation,  56 
localization  in,  161.     See  also  Local- 

izationj  cerebral. 
motor  centers  of,  163 
unknown  functions  of,  167 
hemorrhage,    203.     See    also    Hemor- 
rhage. 
hyperemia,  196 
diagnosis  of,  197 
etiology  of,  196 
symptoms  of,  197 
lesions  in  tabes  dorsalis,  420 
meninges,  anatomical  considerations, 
71 
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Cerebral  meninges,  diseases  of,  71 
meningitis,  syphilitic,  473 
palsies  of  chilaren;  242 

causes  attending  birth,  243 
classification  of,  244 
diagnosis  of,  250 
diplegic  cases,  247 
epileptic  attacks  in,  250 
etiology  of,  242 
hemiplegic  cases,  245 
morbid  anatomy  of,  244 
postnatal  causes  of,  243 
prenatal  causes  of,  242 
prognosis  of,  250 
symptoms  of,  244 
treatment  of,  251 
pjeriarteritis,  198 
sinuses,  227 
softening,  218 

abrupt  onset  in,  221 
course  of,  223 
diagnosis  of,  223 
differential  diagnosis  of,  224 
etiology  of,  220 
location  of,  220 
paralytic  state  in,  222 
patholo^cal  anatomy  of,  218 
prognosis  of,  225 
progressive  onset  in,  222 
red,  219 

sensory  disturbances  in,  223 
symptoms  of,  221 
treatment  of,  226 
white,  219 
yellow,  219 

syphilis,    473.     See    also    Si^hilis, 
cerebral, 
veins,  227 

white  matter,  function  of,  in  localiza- 
tion, 181 
Cerebritis,  234 

acute,  localized,  234,  236 
etiology  of,  234 
pathological  anatomy  of,  235 
symptoms  of,  235 
treatment  of,  236 
chronic,  237 

from  cerebral  hemorrhage,  208 
syphilitic,  473 
Cerebroma,  255 
Cerebrospinal  meningitis,  77.     See  also 

Leptomeningitis. 
Charcot-Marie  disease,  410 
Charcot's  disease,  393,  399 

joints,  39,  437 
Chemocephalus,  706 
Chiasm,  optic  lesion  of,  97,  101 
Children,  cerebral  palsies  of,  242.     See 

also  Cerebral  palsies  of  children. 
Chirospasm,  561 

Chloral  hydrate  in  mental  disease,  781 
in  chorea,  545 
in  insomnia,  643 
in  multiple  neuritis,  328 
in  paralytic  dementia,  842 
in  status  epilepticus,  818 
in  tetanus,  527 


Chlorid  of  iron  in  anterior  polioinyelitis, 
385 
tincture  of,  in  Landry's  paralysis, 
370 
Chloroform  in  angina  pectoris,  144 
in  bronchial  astluna,  141 
in  tetanus,  527 
Cholesteatomata  of  brain,  256 
Chorea,  534 

adult  hereditary,  546 
cardiac  disorders  in,  541 
chronic,  546 
complications  of,  545 
corpuscles,  537 
course  of,  542 
diagnosis  of,  544 
electric,  544,  549 
etiology  of,  534 
family,  546 
fibrillary,  548 
forms  of,  543 
general  state  in,  542 
gravidarum,  543 
gravis,  543 
handwriting  in,  540 
Huntingdon's,  546 
Hmp,  543 

mental  symptoms  of,  541 
minor,  534 

morbid  anatomy  of,  537 
motor  symptoms  of,  539 
of  pregnancy,  543 
of  Sydenham,  534 
of  the  aged,  546 
paralytic,  543 
pathogenesis  of,  536 
prognosis  of,  544 
relations  of  rheumatism  to,  536 
senile,  548 
symptoms  of,  538 
treatment  of,  544 
Choreic  status,  543 
Choreoid  movements  in  infantile  cerebral 

palsies,  245 
Choroiditis  in  leptomenin^tis,  81 
Chronic   delusional   insamty,   843.     See 

also  Paranoia. 
Chvostek's  sign,  532 
Ciliary  reflex,  32 
Circular  insanity,  803 
course  of,  765 
definition  of,  699,  803 
diagnosis  of,  807 
etiology  of,  803 
maniacal  period  of,  804 
melancholy  period  of,  803 
patholo^c  anatomy  of,  806 
prognosis  of,  808 
symptomatology  of,  803 
treatment  of,  808 
varieties  of,  806 
Circulatory  apparatus,  examination  of, 

24 
Circumflex  nerve,  lesions  of,  291 
Claudication  intermittente,  516 
Claustrophobia,  578,  757 
aeft-palate,  713 
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Clonic  convulsions,  31 

spasm,  30 
Clonus,  ankle-,  36 

foot-,  36 

rectus-,  36 

wrist,  34 
Cocain  in  etiology  of  insanity,  727 

in  multiple  neuritis,  327 

in  myoclonia,  549 

in  neuralgia,  639 

in  sciatic  neuritis,  307 

ointment  in  herpes  zoster,  330 
Codein  in  epilepsy,  817 

in  mental  disease,  780 
Colloid  of  silver,  Credd's,  for  leptomenin- 
gitis, 87 
(>)Tor-blindness,  64 
Coma,  placid,  from  tumors  in  corpus  cal- 

losum,  182 
Combined  aphasias,  179 

cord-lesions  in  anemias  and  cachexias, 
452 

palsies  of  nerves  of  arm,  296 

sclerosis  of  the  spinal  cord,  448 
course  of,  451 
diagnosis  of,  451 
etioloj^y  of,  448 
morbid  anatomy  of,  449 
prognosis  of,  451 
symptoms  of,  450 
treatment  of,  452 

tabes,  448 
Commotion  insanity,  731 
Concussion  of  spine,  631 
Conduction  of  aphasias,  178 
Congenital  myxedema,  496 

paramyotonia,  557 
Conjunctivitis  in  facial  paralysis,  124 
Consanguinity  of  parents  as  a  predispos- 
ing cause  of  nervous  disease,  18 
Consonant  production,  table  of,  668 
Constant  current,  test  of,  in  health,  42 
Contraction,  anodal  closing,  42 
opening,  43 

cathodal  closing,  43 
opening,  43 

front-tap,  36 

paradoxical,  36 
Contracture,  31 
Contractures  from  cord-lesions,  338 

in  infantile  cerebral  palsies,  245,  246 

in  multiple  neuritis,  314 

of  hysteria,  603 
Convulsions,  31 

clonic,  31 

j^eneral,  31 

m  cerebral  palsies  of  children,  245 

in  leptomeningitis,  81 

in  tubercular  leptomeningitis,  92 

in  tumor  of  bram,  258 

Jacksonian,  31 

local,  31 

tonic,  31 
Coprolalia,  582.  758 

Cord-lesions,  combined,  in  anemias  and 
cachexias,  452 

cross,  table  of  symptoms  in,  343-349 


Cord-lesions,  horizontal  localization  of, 
342 

indiscriminate,  352 

motor  symptoms  of,  338 

paralysis  from,  338 

reflexes  in,  340 

sensory  symptoms  of,  340 

trophic  contfitions  in,  341 

vasomotor  disturbance  in,  341 

visceral  symptoms  of,  341 
Cord-substance,  traumatic  lesions  of,  352 
Corona  radiata,  function  of,  181 
Corpora  quadrigemina,  function  of,  184 
lesions  of,  101 
symptoms,  184 

striata,  function  of,  183 
Corpus  callosum,  function  of,  182 
Cortex,  cerebral.     See  Cerebral  cortex. 
Cortical  localization,  motor,  163 
sensory,  166 

paralysis  in  insanity,  762 
Coughs,  nervous,  139 
Counterirritation  in  combined  sclerosis 
of  cord,  452 

in  Landry's  paralysis,  370 

in  neuritis,  285 

in  sciatic  neuritis,  306 

in  spinal  leptomeningitis,  275 

in  syringomyelia,  392 

in  tabes  dorsalis,  446 
Coxalgia,  hysterical,  605 
Cramp,  30 

writers',  561 
Crania  progena^a,  708 
Cranial  anomalies,  704 

nerves,  affections  of,  in  leptomeningi- 
tis. 81 
lesions  of,  in  tabes  dorsalis,  420 
multiple  paralyses  of,  150 
syphilitic  lesions  of,  470 
Craniocerebral  topography,  167 
Craniometrical  measurements,  707 

table  of,  710 
Cranium,  anomalies  of,  704 

deformities  of,  704 

measurement  of,  707 

physiological  asymmetry  of,  705 
Cranks,  843 

Credit's  colloid  of  silver  ointment  for  lep- 
tomeningitis, 87 
C'remasteric  reflex,  37 
Cretinism,  497 

sporadic,  496 
Crises,  gastric,  431 

larynjjeal,  434 

nephritic,  433 

pharyngeal,  434 

tabetic,  431 

visceral,  431 
Cross-lesions  of  cord,  table  of  symptoms 

in,  343-349 
Crura  cerebri,  function  of,  184 

results  of  lesions  of,  184 
Crural  nerve,  anterior,  lesions  of,  300 
Curare  in  tetanus,  527 
Current,  break  of,  42 

make  of,  42 
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Cutaneous  areas,  relation  of,  to  spinal- 
cord  segments,  55,  58 
distribution  of  nerves,  52,  53 
sensibility,  electrical  testing  of,  48 

Cyclic  psjrchosis,,  803 

{Myeloplegia,  62 

Cysts  of  Drain,  255 


Daltonism,  64 
Darwin  ear,  719 

Deafness,  diagnosis  of  cause  of,  131 
nervous,  130 

treatment  of,  131 
word-,  130 
Debilitating  diseases  as  predisposing  to 

nervous  disease,  18 
Decubitus  from  tropliic  disturbance,  39 
Deformity  from  cerebral  palsies  of  chil- 
dren, 245 
Degeneracy,  stigmata  of,  21 
Degeneration,  reaction  of,  46 
secondary,  of  divided  nerve,  279 
stigmata  of,  296 
D^lire  de  n^'gation  g^neralizi^,  756 
Delirium  acutum,  687 
inanition,  729 

in  anterior  poliomyelitis,  381 
in  leptomeningitis,  80 
in  multiple  neuritis,  318 
tremens,  699,  726 
Delusion  of  grandeur.  756 
of  negation,  756 
of  persecution,  755 
Delusions,  754 

effect  of,  on  actions,  761 
in  paralytic  dementia,  837 
systematization  of,  757 
Dementia,  661,  694,  819 
acute,  823 
agitated,  820 
apathetic,  820 
definition  of,  819 
epileptic.  813 
from  mania,  790 
paralytic,  819 
definition  of,  830 
diagnosis  of,  839 
duration  and  prognosis  of,  838 
etiology  of,  830 
pathological  anatomy  of,  841 
symptomatology  of,  832 
treatment  of,  832 
paralytica,  661 
pnecox,  681,  682,  698,  825 
catatonic  form  of,  828 
classification  of,  825 
etiology  of,  825 
hebephrenic  form  of,  828 
paranoid  type  of,  828 
prognosis  of,  770,  829 
symptoms  of,  826 
treatment  of,  829 
primary,  661,  823 

course  and  prognosis  of,  826 
definition  of,  823 
etiology  of,  823 


Dementia  prajcox,  pathological  anatomy 
of,  824 
symptomatology  of,  823 
treatment  of,  824 
secondary,  661,  698,  819 
course  and  progress  of,  820 
pathological  anatomy  of,  821 
symptomatology  of,  819 
senile,  819,  821 

course  and  prognosis  of,  822 
diagnosis  of,  822 
etiology  of,  821 
pathological  anatomy  of,  822 
symptomatology  of,  821 
treatment  of,  822 
simplex,  682 
terminal,  661 
Demenza  primitiva,  682 
Depression,  747 
agitated,  809 
Depressive  Wahnsinn,  685 
Derangement  psychosis,  669 
Dermographism  in  hysteria,  610 
Destructive  brain-lesions,  188 
Destructiveness  in  insane,  management 

of,  784 
Diabetes  a  predisposing  cause  to  nervous 

disease,  19 
Diadococinesia,  186 
Diagnosis  in  neurology,  importance  and 

daaculty  of,  17 
Diet  in  insanity,  776 

in  leptomeningitis,  87 
Diffused  symptoms,  189 
Digitalis  in  epilepsy,  626 

in  exophthalmic  goiter,  510 
Digiti  mortui,  514 
Diphtheric  paralysis,  321 
Diplegia,  28 

in  infantile  cerebral  palsies,  247 
Diplococcus  intercellularis   meningitidis 
in  leptomeningitis,  78 
of  Weichselbaum  in  leptomeningitis,  78 
Diplopia,  62 

m  ocular  paralysis,  107 
monocular,  62 
test,  108 
Disease,  electrical  tests  in,  45 
Disease-entities,  663 
Disease-process,  665 
Diseases  in  etiology  of  insanity,  728 
Disorders  of  actions,  759 

of  idea-associations,  750 
Disorientation,  666,  671,  751 
Disseminated  myelitis,  356 

sclerosis,     463.     See     also     Multiple 
cerebrospinal  sclerosis. 
Disuse,  trophic  disturbance  from,  39 
Divers'  palsy  or  paralysis,  370 
etiology  of,  370 
morbid  anatomy  of,  371 
symptoms  of,  371 
treatment  of.  372 
Division  of  nerves,  381 
Dolichocephalic  heads,  705 
Dome-shaped  palate,  712,  714 
Dominant  idea,  669 
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Dreams,  23,  644 

Drop-foot  in  multiple  neuritis,  311,  312 

Drop-wrist  in  multiple  neuritis,  313 

in  musculospiral  disease,  293 
Drunkenness,  pathological,  726 
Dubini's  disease,  549 
Duboisin  in  epilepsy,  818 
in  mania,  782 
in  mental  disease,  781 
Duchcnne- Aran's  disease,  393,  399 
Dura  mater,  71 

hematoma  of,  73 

inflammation     of,     73.     See     also 
Pachymeningitis. 
Dynamometer,    hand-,   of  Mathieu,   27 
Dysacousma,  64 
Dysesthesia,  54 
Dyspepsia,  nervous,  145 
Dystrophic  arthropathy,  39 


Ear,  anomalies  of,  718 
Aztec,  719 
Blainville,  719 
Cagot^  720 
Darwm,  719 
insane,  763 
Morel,  718,  719 
Stahl,  No.  1,  718,  719 
Stahl,  No.  2,  719 
Wildermuth,  713,  721 
Echolalia.  67,  172 
Ecstasy,  hysterical,  602 
Ectrodactyly,  622 
Ectromelus,  722 

Edema,  acute  circumscribed,  517 
angioneurotic^  518 
chronic  hereditary,  524 
Education  of  idiots,  901 
Eighth  cranial  nerve,  anatomical  con- 
siderations of,  128 
diseases  of,  128 
nerve,  auditory  branch  of.     See  Audi- 
tory nerve. 
vestibular  branch  of.     See   Fe«/ifr- 
ular  nerve. 
Elbow,  center  for  movements  of,  165 
Elbow-jerk,  33 
Electrical  chorea,  544,  549 
conditions,  40 

examination  in  polio-encephalitis  in- 
ferior chronica,  156 
testing,  arrangement  of  electrodes  in, 
41 
batteries  for,  40 
for  motor  areas  of  brain,  48 
in  disease,  45 

of  cutaneous  sensibility,  48 
of  hearing,  48 
of  taste,  48 
of  vision,  48 
tests  in  health,  42 
Electricity     in    anterior    poliomyelitis, 
385 
in  exophthalmic  goiter,  510 
in  facial  parali^sis,  127 
in  family  ataxia,  460 


Electricity  in  infantile  cerebral  palsies, 
251 

in  intermittent  limpings  617 

in  Landry's  paralysis,  370 

in  laryngeal  paralysis,  138 

in  multiple  neuritis,  328 

in  myelitis,  362 

in  neurasthenia,  577 

in  neuritis,  285 

of  brachial  plexus,  300 

in  psychasthenia,  581 

in  Raynaud's  disease,  194 

in  sciatic  neuritis,  307 

in  spinal  progressive  muscular  atro- 
phy, 400 
Electrode,  active,  41 

indifferent,  41 
Electrodes,    arrangement    of,    in    elec- 
trical testing,  41 
Electrotherapy  in  insanity,  780 
Embolism,  cerebral,  108 

disorders  of,  actions  induced  by,  759 
Empirical  greatest  height  of  head,  668, 

707 
Emprosthotonos   in    cerebellar   disease, 

186 
Encephalitis,  acute  hemorrhagic,  236 
diagnosis  of,  237 
etiolo^  of,  236 
morbicl  anatomy  of,  236 
symptoms  of,  237 
treatment  of,  237 

chronic,  237 

in  cerebral  softening,  219 
Encephalomalacia.     See  Cerebral  softenr 

ing. 
Endarteritis  deformans  of  cerebral  ves- 
sels, 198 
Enfants  ariearr6,  498 
Enuresis^  nocturnal,  645 
Epigastric  reflex,  34 
Epilepsia  procursiva,  621 
Epilepsy,  614 

attack    of,    617.     See   also    Epileptic 
attack, 

aurae  of  attacks  of,  617 

complete  convulsion  of,  618 

diagnosis  of,  623 
differential,  624 

ecstasy  in,  602 

etiology  of,  614 

general  state  in,  623 

m  etiology  of  insanity,  730 

inciting  causes  of,  615 

myoclonus,  622 

nocturnal,  620 

pathology  of,  616 

postparoxysmal  phenomena  of,  622 

prodromes  of  attacks  of,  617 

prognosis  of,  625 

status  epilepticus  in,  620 

treatment  of,  626 

vertiginous  attacks  in,  620 
Epileptic  attack,  617 
aura*  of,  617 
cerebral,  618 
motor,  617 
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Epileptic  attack,  aurae  of,  psychic,  618 
sensory,  618 

clonic  period  of,  619 

complete,  618 

in  infantile  cerebral  paLsies,  250 

incomplete,  620 

period  of  stertor,  619 

psychic  equivalents  of,  621 

tonic  stage  of,  618 

verti^nous,  621 
dementia,  813 
insanity,  811 

acute  transitory,  813 

chronic,  815 

defined,  661 

diet  in,  817 

moral  treatment  of,  815 

treatment  of,  815 
Epileptics,  psycliic  degeneration  of,  812 
Epistaxis  after  middle  life,  199 
Erb's  paralysis,  410 
phenomenon,  532 
Ergot  in  acute  spinal  leptomeningitis, 

275 
in  caisson  disease,  372 
in  spinal  meningeal  hemorrhage,  278 
in  tabes  dorsalis,  447 
Ergotism,  461 

Eruption  in  leptomeningitis,  82 
Erythromelalgia,  322 
Eserin  in  myoclonia,  549 
Esmarch's   bandage  in   Raynaud's  dis- 
ease, 515 
Esophagismus,  135 
Esthesiometer,  50 
Eucain  in  tetanus,  527 
Exalgin  in  chorea,  545 
Exaltation,  748 
Examination  of  patients  in  insanity,  766 

in  nervous  diseases,  17 
Exophthalmic  goiter,  501 

blood  in,  505 

cardiovascular  symptoms  of,  504 

course  and  progress  of,  509 

diagnosis  of,  510 

digestive  disturbances  in,  505 

etiology  of,  502 

genitju  disturbances  in,  509 

goiter  in,  505 

hemorrhage  in,  507 

mental  disturbances  in,  507 

morbid  anatomy  of,  503 
.    motor  symptoms  of,  507 

muscles  in,  504 

ocular  symptoms  of,  505 

respiratory  changes  in,  508 

secretory  symptoms  of,  507 

skin  in,  508 

symptoms  of,  504 
tables  of,  509 

treatment  of,  510 

vasomotor  symptoms  of,  507 
Exothjrropexy,  511 
Extension  symptoms,  188 
Extrapial  hemorrhage,  75 
Eyes,  anomalies  of,  716 
Eye-strain,  influence  of,  62 


Face,  center  for  movements  of,  165 
Facial  asymmetry,  710 
hemiatrophy  from  disease  of   trifacial 

nerve,  116 
length,  707,  710 
nerve,  119 

anatomical  considerations  of,  119 
paralysis  of,   121.     See  also  Facial 

paralysis. 
spasmodic  affections  of,  120 
paralysis,  121 
alternating,  128 
course  of,  124 
diagnosis  of,  125 
double,  124 
nuclear,  127 

peripheral,  etiology  of,  121 
prognosis  of,  126 
supranuclear,  128 
symptoms  of,  122 
treatment  of,  127 
spasm,  120 
Facioscapulohumeral  form  of  muscular 

atrophy,  410 
Falling  sickness,  614 
Family  ataxia,  454 
course  of,  460 
diagnosis  of,  460 
etiology  of,  455 
Friedreich's  form  of,  459 
Marie's  form  of,  459 
morbid  anatomy  of,  456 
prognosis  of,  460 
symptoms  of,  457 
treatment  of,  460 
varieties  of,  459 
chorea,  546 
myotonia,  556 
periodic  paralysis,  559 
tremor,  560 
Faradic  current,   test   with,   in   health, 

42 
Fatigue  neuroses,  561 
Feeble-mindedness,  660 
Fever,  hysterical,  609 
Fibrillar  neuromata,  286 
Fibrillary  chorea,  548 

tremor,  30 
Fibroma  of  brain,  256 
Fibular  point,  304 
Field   of   vision,    63.     See   also    Visiuil 

field. 
Fifth  nerve.     See  Trifacial  nerve. 
Finger,  center  for  movements  of,  165 
First  cranial  nerve.     See  Olfactory  nerve. 
Fixed  point,  63 

Flat-foot  in  intermittent  limping,  517 
Flat-lieadedness,  706 
Flat-roofed  palate,  712,  714 
Flavor,  65 

Flexibilitas  cerea,  753,  760 
Fly-blister  in  leptomeningitis,  86 
Folic,  653 
k  deux,  735 
du  doute.  758 
imposed,  735 
simultan^e,  735 
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Foot-clonus,  36 

Foot-drop  in  multijile  neuritis,  311,  312 
Forced  movements  in  cerebellar  disease, 
187 
in  disease  of  labyrinth,  65 
positions  in  cerebellar  disease,  187 
Forgetfulness  in  multiple  neuritis,  318 
Formes  frustcs  in  multiple  sclerosis,  470 
Fourth    nerve,    anatomical    considera- 
tions of,  105 
effect  of  division  of,  106 
Fowler's  solution  in  chorea,  545 
Friedreich's  ataxia  or  disease,  454.     See 

also  Family  ataxia. 
Frontal  lines,  169 
Front-tap  contraction,  36 
Functional  nervous  diseases,  485 

stigmata  of  degeneracy,  22 
Furor  epilepticus,  749 


Gait,  importance  of,  in  diagnosis,  27 

in  family  ataxia,  457 

in  idiopathic  muscular  atrophy,  406 

in  multiple  neuritis,  311 
sclerosis,  466 

in  Parkinson's  disease,  553 

in  sciatic  neuritis,  304 

para^ilegic,  364 
Galvanic    current,    test    of   muscle    by, 

in  health,  44 
Ganglion  neuroma,  286 
Gastralgia,  144 
Gastric  branches  of  vagus,  diseases  of,  144 

crises,  431 
Gastrodynia,  144 
Gsistro-intestinal    disorders   in    etiology 

of  insanity,  729 
General  convulsions,  31 

paralysis    of    the    insane,    661,    830. 
See  also  Paralytic  dementia. 

paresis,    661,    830.      See    also    Para- 
lytic  dementia. 
Geniculate  bodies,  lesion  of,  101 
Genital  disease  in  etiology  of  insanity, 
729 

organs,  anomalies  of,  722 
Genito-urinary  function,  anomalies  of, 
724 

tract,  examination  of,  26 
Giant  swelling,  518 

urticaria,  518 
Gigantism,  491 

Girdle  sensation  in  tabes  dorsalis,  425 
Glabellar  point,  168 
Glioma  of  brain,  253 

of  spinal  cord,  373 
Globus.  135 

hystericus,  597 
Glossopharyngeal  nerve,  anatomical  con- 
siderations of,  134 
diseases  of,  134 
Gluteal  nerve,  lesions  of,  301 

point,  304 
Glycosuria  in  insanity,  765 
Goiter,    exophthalmic,    501.     See    also 

Exophthalmic  goiter. 


I  Gothic  palate,  712 
Gowers^  rule  in  testing  diplopia,  108 
Grandeur,  delusion  of,  756 
Grapliic-motor  aphasia,  176 
Graphospasmus,  561 
Graves'    disease,    501.     See    also    Ex" 

opfithdlmic  goiter. 
Gray  matter  of  cord,  lesions  of,  378 


Habit  spasm,  582 

Habitat,  importance  of,  in  diagnosis,  20 
Habits^  investigation  of,  19 
Hallucinations,  739 

auditory,  in  words,  670 

conditions  in  which  they  occur,  742 

effect  of,  on  actions,  759 

examination  for,  741 

of  memory,  752 

origin  of,  741 
Hallucinatory  agitation,  760 

confusion,  742 

stupor,  742 
Hallucinosis,  acute,  689 

alcoholic,  acute,  726 
Hammer-toe,  302 

in  family  ataxia,  459 
Hand-dynamometer  of  Mathieu,  27 
Hand-writing,  examination  of,  68 

in  chorea,  540 

in  motor  aphasia,  174 
Harelip,  716 

Hashisli  in  etiology  of  inranity,  727 
Head  injuries  in  etiology  of  insanity,  731 

retraction  of,  in  cerebellar  disease,  187 

tetanus,  526 
Headache  as  cerebral  symptom,  190 

in  brain  abscess,  240 
lesions,  190 
tumors,  258 

in  cerebral  syphilis,  475 

in  encephalic  svphilis,  478 

in  epilepsy,  618 

in  leptomeningitis,  80 

in  lesions  of  cerebellum,  187 

in  migraine.  628 

in  neurasthenia,  570 

in  pial  hemorrhage,  77 

in  tubercular  leptomeningitis,  91 
meningitis,  91 

in  tumor  of  brain,  258 

lead  cap,  570 

occipital,  in  cerebellar  disease,  187 

sick,  627 
Health,  electrical  test*  in,  42 
Hearing,  affections  of,  129 
in  leptomeningitis,  82 

cent<»r  for,  167 

electrical  testing  of,  48 

hallucinations  of,  740 

illusions  of,  743 

in  facial  paralysis,  124 

in  idiocy,  878 

testing  of,  64 
Heart  disease  in  etiology  of  insanity, 

729 
Hebephrenic  insanity,  696,  733 
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Hebetude  from  tumors  in  corpus  cal- 

losum,  182 
Heel- tendon  reflex,  36 
Hematoma  auris,  763 

of  dura  mater,  73 
Hematomyelia,  352 
diagnosis  of,  354 
etiology  of,  352 
morbid  anatomy  of,  353 
prognosis  of,  354 
symptoms  of,  353 
treatment  of,  354 
Hemianestliesia  in  cerebral  hemorrhage, 

208 
Hemianopic  pupillary  reaction,  100 
Hemianopsia,      double       homonymous, 
explanation  of  production  of,  99 
explanation  of  production  of,  97 
from  cerebral  hemorrhage,  208 
in  tumor  of  brain,  260 
Hemiatrophy,    facial,    from    disease    of 

trifacial  nerve,  1 16 
Hemicordal  lesion,  effect  of,  on  sensa- 
tion, 55,  56 
Hemiplegia,  28,  209 
associated  movements  in,  209 
causes  of,  209 

circulatory  disturbances  in,  21 1 
complications  of,  211 
contractures  in,  209 
from  cerebral  hemorrhage,  207 
gait  in,  210 
hemianesthesia  in,  211 
hysterical,  604 
in  brain-tumor,  260 
in  central  softening,  221 
in  cerebral  palsies  of  children,  245 
position  of  upper  extremity  in,  211 
Hemiplegic  gait,  210 

state,  209.     See  also  Hemiplegia. 
Hemorrhage,  cerebellar,  213 
cerebral,  20iJ 

apoplectic  state  in,  206 
clinical  forms  of,  213 
course  of,  212 
diagnosis  of,  214 
differential  diagnosis  of,  214 
etiology  of,  205 
hemiplegia  from,  209 
pathological  anatomy  of,  204 
prognosis  of,  215 
sensory  disturbances  in,  208 
symptoms  of,  206 
treatment  of,  216 
trophic  disturbances  in,  208 
extradural  spinal,  276 
extrapial,  75 
into  spinal  cord,  352.     See  also  Hema- 

iomyelia. 
into  tumor  of  brain,  260 
Hemorrhage,  intrapial,  76 
meningeal,  75 
pial,  75 

spinal  meningeal,  276 
diagnosis  of,  277 
etiology  of,  276 
morbid  anatomy  of,  277 


Hemorrhage,  spinal  meningeal,  prognosis 
of,  278 
symptoms  of,  277 
treatment  of,  278 
subdural  spinal,  276 
Hereditary  cerebellar  ataxia,  455 
cerebrospinal  sypliilis,  481 
degeneracy,  702 
spastic  paraplegia,  460 
prognosis  of,  461 
symptoms  of,  461 
treatment  of,  461 
tropho-edema,  chronic,  524 
Heredity  in  etiology  of  insanity,  701 

neurotic  importance  of,  18 
Herpes  labialis  in  leptomeningitis,  82 
zoster,  328 

degeneration  in  peripheral  nerves  in, 
329 
spinal  cord  in,  329 
diagnociis  of,  330 
distribution  of,  330 
etiology  of,  328 
pathology  of,  329 
symptoms  of,  329 
treatment  of,  330 
Herpetiform  morphea,  512 
Hcterophoria,  62 
Hiccup,  141 

Hide-bound  disease,  512 
Hip-roofed  palate,  712,  715 
Horizontal  localization  of  cord-lesions, 

342 
Hot-baths  in  combined  sclerosis  of  cord, 
452 
in  leptomeningitis,  86 
in  multiple  neuritis,  327 
in  tubercular  leptomeningitis,  95 
Huntingdon's  chorea,  546 
disease,  546 

diagnosis  of,  547 
etiology  of,  546 
morbid  anatomy  of,  546 
symptoms  of,  547 
Hutchinson's  teeth,  716 
Hydrocephalic  cry,  91 
Hydrocephalus,  265 

acute,  89.     See  also  Leptomeningitis , 

tubercular. 
course  of,  268 
diagnosis  of,  268 
etiology  of,  266 
external,  266 
internal,  266 
morbid  anatomy  of,  266 
prognosis  of,  268 
symptoms  of,  267 
treatment  of,  268 
Hydromyelocele,  376 
Hydrophobia,  527 
diagnosis  of,  529 
morbid  anatomy  of,  528 
symptoms  of,  528 
treatment  of,  529 
Hydrotherapy   in  exophthalmic  goiter, 
510 
in  insanity,  778 
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Hydrotherapjr  in  psychasthenia,  581 
Hyoscin  in  epilepsy,  818 

in  etiology  of  insanity,  727 

in  mania,  792 

in  mental  disease,  781 

in  myoclonia,  549 

in  Parkinson's  disease,  556 

in  senile  dementia,  823 

in  torticollis,  146 
Hyoscjramin  in  epilepsy,  818 

in  etiology  of  insanity,  727 

in  mania,  792 

in  mental  disease,  781 
Hyperaciisis,  129 
Hyperageusia,  66 
Hyperalgesia,  54 

in  mental  disease,  744 

in  tabes  dorsalis,  426 
Hyperemia,     cerebral,     196.     See    also 

Cerebral  hxfperemia. 
Hyperesthesia,  54 

auditor);,  64,  129,  130 

from  lesions  of  spinal  cord,  340 

hysterical,  594 

in  mental  disease,  744 

in  multiple  neuritis,  316 
Hyperhedonia,  745 
Hypermetamorphosis,  670 
Hyperostosis  cranii,  493 
HyjK^rthyroidation,  502 
HyjK'rtrophies,  localized,  520 

unsymmetrical,  524 
Hyphedonia,  745 
Hypnotism,  648 

in  insanity,  783 

in  treatmt»nt  of  hysteria,  613 

methods  of  inducing,  648 

uses  of,  649 
Hypnotizing,  methods  of,  648 
Hypochlorhydria  in  insanity,  764 
Hypochondriacal  melancholia,  794,  797 

paralysis,  762 
Hypochondriasis,  755 

effect  of,  on  actions,  761 
Hypoglossal    nerve,    anatomical    condi- 
tions of,  148 

paralysis,  149 

spasms,  148 
Hypoglossus,    affections    of,    in    lepto- 
meningitis, 82 
Hypokinesis,  689 
Hypomania,  680 
Hysteria,  586 

aboulia  in,  596 

accidents  in.  596 

achromatopsia  in,  590 

agraphia  in,  ()07 

amnesia  in,  595 

anesthesia  in,  588 
distribution  of,  591 
peculiarities  of,  592 

angina  pectoris  in,  607 

anorexia  in,  608 

anuria  in,  608 

aphonia  in,  607 

arc  de  cercle  in,  599,  600 

astasia  abasia  in,  605 


Hysteria,  attacks  of  ecstasy  in,  602 

of  sleep  in,  602 
aura  of,  597 
cephalalgia  in,  606 
clonic  phase  of,  597 
contractures  of,  603 
cough  in,  605,  607 
course  of,  610 
coxalgia  in.  605 
dermograpnlsm  in,  610 
diagnosis  of,  611 
digestive  apparatus  in,  608 
dyschromatopsia  in,  589 
dysphagia  in,  608 
dyspnea  in,  608 
epileptoid  attacks  in,  602 

period  of,  597 
etiology  of,  596 
fever  of.  609 
globus  in,  597,  602 
grand  attacks  of,  597 
hearing  in,  589 
hemiplegia  in,  604 
hyperesthesia  in,  594 
impressionability  in,  596 
in  etiology  of  insanity,  730 
motlifietl  attacks  of,  601 
monoplegia  in,  604 
motor  accidents  of,  603 
movements  in,  594 
muscular  atrophy  in,  610 
nodding  spasm  in,  605 
paralysis  of,  603 
perioti  of  clownism,  598 

of  delirium,  601 

of  passional  attitudes,  600,  601 
phase  of  contortions  of,  600 

of  grand  movements  of,  600 

of  resolution  of,  598 
prognosis  of,  610 
ptosis  in,  605 

pulmonary  congestion  in,  607 
reflexes  in,  592,  593,  603 
respiratory  affections  in,  602 
rhythmical  spasms  in,  605 
saltatory  chorea  in,  605 
sensory  accidents  of,  606 
simulation  in,  596 
smell  in,  589 

somnambulic  attacks  in,  602 
spasmogenic  zones  in,  594 
special  senses  in,  589 
spinal  irritability  in,  607 
stigmata  of,  588 

mental,  595 

motor,  594 

sensory,  588 
symptoms  of,  587 
syncopal  attacks  of,  602 
taste  in,  589 
tetanic  attacks  in,  602 
tics  in,  606 
tonic  phase  of,  597 
torticollis  in,  604 
trance  in,  602 
treatment  of,  612 

general,  612 
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Hysteria,  treatment  of,  special,  613 

tremors  in,  606 

trophic  accidents  of,  610 

tympanites  in,  608 

urinary  apparatus  in,  608 

vasomotor  accidents  of,  610 

vertiginous  attacks  in,  602 

\nsceral  accidents  of,  607 
neuralgias  in,  607 

vision  in,  589 
Hysterical  anesthesia,  56,  588 
distribution  of,  591 
peculiarities  of,  592 

breast,  610 

contractures,  603 

fever,  609 

hyperesthesia,  594 

paralysis,  762 

pseudomeningitis,  606 

tics,  606 

tremors,  606 
Hysterogenic  point  or  zone,  594 
Hystcroneurasthenia,  575,  632 


Ice  in  myelitis,  362 
Ice-bag  in  leptomeningitis,  86 
in  meningeal  hemorrhage,  278 
in  sciatic  neuritis,  306 
in  spinal  leptomeningitis,  275 
Idea,  autochtnonous,  669 
dominant,  669 
of  reference,  669 
Idea-association,    actions    induced    by 

disorders  of,  760 
disorders  of,  750 
testing  of,  768 
Ideas,  accelerated  flow  of,  752 
defective  evolution  of,  746 
diminished  flow  of,  753 
disorders  of,  745 
imperative,  757 
Idiocy,  amaurotic  family,  249,  867 
attention  in,  880 
civilitv  and  politeness  in,  884 
classincation  of,  867 
clothing  in,  915 

consciousness  and  personality  in,  893 
defined,  867 
destnictiveness  in,  884 
diagnosis  of,  899 
education  of  attention  in,  909 

of  eye  in,  910 

of  hands  in,  911 

of  hearing  in,  910 

of  sense  of  touch  in,  909 

of  taste  and  smell  in,  910 
food  in,  916 
general  etiology  of,  874 

pathological  anatomy  of,  893 

symptomatology  of,  878 

treatment  of,  908 
hearing  in,  878 
hydrotherapy  in,  915 
instincts  in,  892 
intelligence  in,  889 
language  in,  887 

59 


Idiocy,  manual  and  industrial  training  in, 
913 

masturbation  in,  916 

medical  treatment  of,  915 

moral  training  in,  914 

morbid  movements  in,  878 

muscular  sensibiHty  in,  878 

organic  sensations  in,  880 

personality  in,  892 

physical  culture  in,  915 

physiognomy  in,  886 

play  in,  884 

preoccupation  in,  882 

prognosis  of,  905 

psychological  evolution  in,  893 

reflection  in,  882 

responsibiUty  in,  892,  893 

right-and-left-handedness  in,  879 

sentiments  in,  884 

sight  in,  877 

smell  in,  878 

special  aptitudes  in,  883 

tactile  pain  in,  878 

tiiste  in,  878 

teaching  of  cleanhness  in,  911 
language  in,  912 
to  walk  in,  911 

thermic  sensibility  in,  878 

voluntary  movements  in,  880 

will  in,  892 
Idiopatliic  muscular  spasm,  37 

progressive    muscular    atrophy,    401. 
^e  also  Progressive  muscular  atro- 
phy. 
Idiots,  education  of,  908 

savants,  874 
Iliac  point,  304 

Illness,  the  examination  of,  20 
Illusions,  743 

origin  of,  744 
Imbecility,  defined,  660 
Imitation  in  etiology  of  insanity,  734 
Imperative  ideas,  757 
Inanition  delirium,  729 
Incoherence,  753 
Incontinence,  urinary,  23 
Incoordination,  detection  of,  29 
Incubus,  645 

Indicanuria  Hi  insanity,  765 
Indiff'erent  electrode,  41 
Indiscriminate  cord-lesions,  352 
Infantile  cerebral  palsies,  242.     See  also 
Cerebral  palsies  of  children, 

type  of  muscular  atrophy,  411 
Infantilism,  498 
Infection  neuroses,  525 
Infective    sinus    thrombosis,    230.     See 

also  Sinus  thrombosis. 
Inflammation  of  brain.  234 

of  nerves.  281.     See  Xeuritis. 
Inflammatory  sinus  thrombosis,  230 
Ingravescent  apoplexy,  213 
Inherited    syphihs    as    a    predisposing 

cause  to  nervous  disease,  18 
Insane,  asylums  for,  719 

ear,  763 

isolation  of,  774 
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Insane,  moral  treatment  of,  782 
Insanity,  053 

accompanying    physical    diseases    of, 

761 
acut^,  treatment  of,  776 
age  in,  710 

alcohol  in  etiology  of,  725 
alternating,  803 
chronic     delusional,     843.     See    also 

Paranoia. 
circular,  803 

defined,  661 
classification  of,  655 
commotion,  731 
course  of,  769 
definition  of,  653 
diagnosis  of,  766 
diet  in,  766 

disorders  of  sensation  in,  739 
drugs  in,  780 
electrotherapy  in,  780 
epileptic,  661,  811 

acute  transitory,  813 

chronic,  815 

treatment  of,  815 
etiology  of,  acute  infectious  diseases 
in,  729 

atheromatous  arteries  in,  729 

atropin  in,  727 

carcmoma  in,  729 

cocain  in,  727 

epilepsy  in,  730 

gastro-int€stinal  disorders  in,  729 

genital  disease  in,  729 

hashish  in,  727 

head  injuries  in,  731 

heart  disease  in,  729 

hysteria  in,  730 

imitation  in.  734 

menopause  in.  733 

metallic  ]K)isons  in,  728 

morphin  in.  726 

nephritis  in.  729 

nervous  exhaustion  in,  731 

organic  nervous  disease  in,  730 

phvsiolugieal  factors  in,  732 

puUerty  in.  732 

puerperal  state  in,  733 

senility  in,  734 

syphilis  in.  728 

tulxTculosis  in,  729 

various  poisons  in,  728 
examination  of  patient  in,  766 
general  etiology  of,  700 

symptomatology  of,  738 

treatment  of.  771 
heheplirenic,  733 
here<iity  in.  701 
hydrotherapy  in.  778 
hypoehh)rhy(ina  in.  764 
manic-depressive.  674,  67S.  808.     See 

also  M(in{c-depres,^ire  inaanity. 
massage  in,  777 
menstruation  in,  765 
moral  causes  of,  734 
motor  disorders  in.  7()2 
of  double  form,  803 


Insanity,  paralyses  in,  762 

prognosis  of,  770 

progressive  systematized,  843 

prophylaxis  of,  773 

psychotherapy  in,  775 

reciprocal,  735 

reflex  disorders  of,  763 

rest-cure  in,  777 

secretory  disorders  in,  763 

sensory  disorders  in,  762 

sex  in,  700 

strain  in,  725 

synonyms  of,  693 

temperature  changes  in,  765 

toxic  influences  in,  725 

trophic  disorders  in,  763 

urine  in,  764 

vascular  disorders  in,  766 
Insomnia,  642 

etiology  of,  642 

symptoms  of,  642 

treatment  of,  643 
Insular   sclerosis,   463.     See  also   Mvl 

tiple  cerebrospinal  sclerosis. 
Integument,  examination  of,  25 
Intention  tremor,  30 

in  multiple  sclerosis,  467 
Intermittent  limping,  516 
treaCtment  of,  517 

mania,  790 

melancholia,  799 
Intermit tirende  Hinke,  516 
Internal  capsule,  function  of,  181 

lesions  of,  effect  of,  on  sensatioD 

56 
motor  patlis  in,  181 
sensory  paths  in,  181 
Intra pial  hemorrhage,  76 
Invasion  symptoms,  188 
lodid  of  potassium  in  bronchial  asthma 

140 
lodids  in  cerebral  hemorrhage,  217 

in  cerebrospinal  syphilis,  482 

in  intermittent  limping,  517 

in  leptomeningitis,  87 

in  neuritis,  285 
Iodoform,  injection  of,  within  dura  ii 
tubercular  leptomeningitis,  94 

ointment  for  leptomeningitis,  87 
Iridoplegia,  62 
Iron  in  chorea,  545 

in  multiple  neuritis,  327 

in  neurasthenia,  577 
Irradiation,  747 
Irresein,  653 
Irritability,  749 
Irritative  brain-lesions,  188 
Irrsinn,  653 
Isolation  of  insane,  774 


Jacksonian  convulsions,  31 
in  cerebral  softening,  221 

fits,  549 
Jaw-jerk,  production  of,  33 
Jendrassik's  method  of  reinfoicuig  knee 

jerk,  35 
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Joints,  Charcot,  39,  437 

motility  of,  in  infantile  cerebral  pal- 
sies, 246 

testing  sensibility  of,  54 

trophic  disorders  of,  39 
Judgment,  testing  of,  768 

weakness  of,  758 
Jumpers,  584 
Juvenile  atrophy,  410 

tabes,  442 

variety  of  idiopatliic  muscular  atro- 
phy, 410 


Kakidrosis,  789 
Kakk6,  308,  322 
Keei-shaped  skull,  707 
Knee-jerk,  35 

reinforced  by  Jendrassik's  method,  35 
Korsakoff's  psychosis,  726 


Lability  of  phenomena,  750 
Labioglossolaryngeal      paralysis,       153. 
See     also     Polio-encephalitis     inferior 
chronica. 
Labvrinthial  disturbance  in  tabes,  431 
Lachrymal  reflex  in  hysteria,  591 
Lalling,  67 

Landholt's  rule  in  testing  diplopia,  107 
Landouzy-D6j<^rine    type    of    muscular 

atrophy,  410 
Landry's  paralysis,  366 
course  of,  369 
diagnosis  of,  369 
etiology  of,  367 
morbid  anatomy  of,  368 
prognosis  of,  369 
symptoms  of,  368 
treatment  of,  369 
Laryngeal  crisis,  434 
epilepsy,  138 
muscles,  action  of,  136 
nerves,  135 
palsies  in  tabes,  434 
paralyses,  136 
abductor,  136 
adductor,  136 
complete  bilateral,  138 
diagnosis  of,  136 
of  tensors,  137 
treatment  of,  138 
spasm,  138 
stroke,  434 
Larynx,  anestliesia  of,  138 
Latah,  584 

Latent  lesions  of  cerebral  cortex,  167 
Lateropulsion,  553 
Lathynsm,  462 
Law  of  regression.  746 
Lead  in  etiology  of  insanity,  728 
Lead-cap  heaciache,  570 
Lead-palsy,  320 
prognosis  of.  325 
treatment  of,  326 
Length-breadth  index,  707,  710 
Leontiasis  ossea,  493 


Leprous  neuritis,  323 
Leptocephalus,  706 
Leptomeningitis,  77 
acute,  spinal,  272 
course  of,  274 
diagnosis  of,  274 
etiology  of,  272 
morbid  anatomy  of,  273 
Osier's  classification  of,  78 
prognosis  of,  275 
symptoms  of,  273 
treatment  of,  275 
chronic.  88 
spinal,  276 

morbid  anatomy  of,  276 
prognosis  of,  276 
.symptoms  oif,  276 
treatment  of,  276 
course  of,  83 
diagnosis  of,  84 
etiology  of,  77 
headacne  in,  80 
lumbar  puncture  in,  87 
patholojHfical  anatomy  of,  79 
prognosis  of,  85 
symptoms  of,  80 
treatment  of,  86 
tubercular.  89 
course  of,  93 
diagnosis  of,  93 
etiology  of,  89 
headaclie  in.  91 
patholo^cal  anatomy  of,  89 
prognosis  of,  94 
pupils  in,  92 
symptoms  of,  91 
treatment  of,  94 
Lesions  of  one-half  of  cord,  effect  of,  55 
of  spinal  cord,  anesthesia  in,  54 

combined,    in    anemias    and    ca- 
chexias, 452 
Leukomyelitis  postOTor,  413.     See  also 

Tabes  dorsalis. 
Lids,  examination  of.  61 
Ligaments,  trophic  disorders  of,  39 
Lightning  pains  in  tabes  dorsalis,  424 
Limbs,  anomalies  of,  724 
Limp  chorea,  543 
Limping,  intermittent,  516 

treatment  of,  517 
Lingual  spasm.  148 
Lipoma  of  brain,  256 
Lipomatosis,  symmetrical,  620 
Lips,  anomalies  of,  716 
Little's  disease,  248 
Local  asphyxia,  514 
convulsions,  31 
death,  514 
syncope.  514 
LocaUzation,  cerebral,  161 

general  considerations  of,  161 
in  cerebral  cortex.  161 
motor  cortical.  1G3 
of  cord-lesion,  horizontal,  342 

vertical.  338 
of  disease-process,  665 
of  lesions  of  cauda  equina,  351 
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Localization,  sensory  cortical,  166 

spinal,  331 
Localized  hypertropliies,  520 

symptoms,  189 
Lockjaw,  525 
Locomotor     ataxia,     progressive,     413. 

See  also  Tabes  dorsalis. 
Logorrhea,  749 
Lumbar  points,  304 

puncture  in  leptomeningitis,  87 
in  spinal  leptomeningitis,  275 
in  tubercular  meningitis,  95 
Lyssa,  527 
Lyssophobia,  529 


Mac  ROC  EPH  ALUS,  706 
Macroglossus,  716 
Make  of'curront,  42 
Maladie  des  tics,  582,  758 
Mandibular  muscles,  paralysis  of,  from 
disease  of  trifacial  nerve,  116 

reflex.  33 
Mania,  786 

acute  delirious,  789 

chronic,  790 

confused,  692 

course  of,  790 

definition  of,  786 

dementia  from,  781 

diagnosis  of,  781 

etiology  of,  786 

gravis,  789 

intermittent,  790 

mental  symptoms  of,  786 

mitis,  789 

pathology  of,  790 

periodical,  789 

physical  symptoms  of,  789 

prognosis  of,  791 

recurrent.  790 

simple,  690 

transitory,  789 

treatment  of,  791 

unproductive.  809 

varieties  of,  789 
Manic  stupor.  081,  809 
Manic-depressive  insanity,  674,  678,  808 
classification  of,  810 
etiology  of,  810 
prognosis  of,  811 
treatment  of,  811 
Marantic    sinus    thrombosis,    229.     See 

also  Sinus  thrombosis. 
Massage  in  anterior  poliomyelitis,  385 

in  combined  sclerosis  of  cord,  452 

in  exoplitlialmic  goiter.  510 

in  facial  paralysis,  127 

in  infantile  cerebral  palsies,  251 

in  insanitv.  777 

in  internuttent  limping,  517 

in  Landr>''s  paralysis,  370 

in  multiple  neuritis,  327,  328 

in  myelitis,  'MV2 

in  neuritis.  285 

of  brachial  plexus,  300 

in  psychasthenia,  581 


Massage  in  sciatic  neuritis,  307 

in  spinal  muscular  progressive  aire 
phv,  400 

in  tabes  dorsalis,  446 
Massive  type  of  acromegalia,  491 
Masticatory  paralysis,  115 

spasm,  115 
Mastoid  disease,  importance  of,  65 
Masturbation  in  insanity,  treatment  o 

785 
Mathieu's  hand-dynamometer,  27 
Maximal  points  of  pain,  57 
Median  nerve,  lesions  of,  294 
Medulla  oblongata,  symptoms  of  lesioi 

of,  185 
Megalocephalie,  493 
Megalodactyl,  722 
Megalomelus,  722 
MelanchoHa,  685,  687,  792 

acute  hallucinatory,  797 

affective,  688,  689 

agitata,  753,  796 

attonita,  753,  796 

catatonic,  797 

course  of,  799 

definition  of,  792 

depressive,  689 

diagnosis  of,  800 

etiology  of,  792 

hypocliondriacal,  794,  797 

hypokinetic,  689 

initial,  666 

intermittent,  799 

mental  symptoms  in,  793 

passiva,  753,  796 

pathological  anatomy  of,  799 

periodical,  799 

physical  symptoms  of,  874 

prognosis  of,  801 

recurrent,  799 

treatment  of,  801 

varieties  of,  796 
Memorj^  defects,  actions  induced  by,  75 

disorders  of,  751 

importance  of.  in  diagnosis,  23 

testing  of,  768 
Memory-pictures,  disorders  of,  745,  746 
Memory-store.  752 
Meniere's  disease,   132.     See  also  Aurc 

vertigo. 
Meningeal  hemorrhage,  757 

spinal,  276 
Meninges,  cerebral.  71 

spinal,  tumors  of,  372 
Meningitis,  acute  cerebral,  77.     See  als 
Leptomeningitis    and    Pactiymen 
ingitis. 
serous,  79 

basilar,  80.     See  also  Leptomeningitii 
tubercular. 

cerebral,  syphilitic,  473 
symptoms  of,  475 

cerebrospinal,     77.     See    also    Leptc 
meningitis. 

chronic  infantile,  88 

purulent,    77.     See   also    Leptomenin 
gitis. 
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Meningitis,  spinal,  270 

sypliilitic  spinal,  479 
Meningocele,  377 
Meningpmyelitis,  spinal,  270 

sypliilitic,  479 
Meningomyelocele,  377 
Menopause  in  etiology  of  insanity,  733 
Menstruation  in  insanity,  765 
Mental  condition  of  patient,  examina- 
tion of,  22 

diseases,  655 

paralysis  and,  677,  699 

sequence  of  events  in  diagnosis,  673 

disturbance  as  a  cerebral  symptom, 
190 

strain,  724 

symptoms  in  tumor  of  brain,  258 

torticollis,  146,  585 
Meralgia  paresthetica,  300 
Mercurial    inunctions    in    acute    spinal 
leptomeningitis,  275 
in  neuritis,  28o 
Mercury  in  cerebrospinal  ^philis,   482 

in  etiology  of  insamty,  728 

in  hydrocephalus,  268 

in  leptomeningitis,  87 

in  sciatic  neuntis,  307 

in  tabes  dorsalis,  445 
Merkfjihigkeit,  752 
Merycism,  145 
Mesoceplialic  head,  705 
Metallic  poisons,  insanity  and,  728 
Metatarsalgia,  302 
MicrocephaJus,  706 
Micromania,  755 
Middle-ear  disease,  65 
Migraine,  627 

course  of,  629 

diagnosis  of,  630 

etiology  of,  627 

headache  in,  628 

ophthalmoplegic,  628 

patholo^  of,  630 

prognosis  of,  631 

symptoms  of,  628 

treatment  of,  631 
Mimic  spasm,  582 
Mind-bhndn^s,  68,  172 

lesion  causing,  167 
Mirror-speech,  69 
Mirrow-writing,  69 
Misophobia,  579 
Modal  change,  46 
Mogigraphia,  561 
Monocular  diplopia,  62 
Monomania,  661,  843 
Monoplegia,  28 

in  tumor  of  brain,  260 
Moods,  747 
Moral  causes  of  insanity,  734 

treatment  of  insane,  782 
Morbus  sacer,  614 
Morel  ear,  718,  719 
Morphin  in  caisson  disease,  372 

in  chorea,  545 

in  etiology  of  insanity,  726 

in  leptomeningitis,  86 


Morphin  in  mental  disease,  780 
in  migraine,  t>31 
in  neuralgia.  639 
in  Raynaud's  disease,  515 
in  sciatic  neuritis,  307 
in  tabes  dorsalis,  448 
in  tetanus,  527 
Morphological  stigmata  of  degeneracy,  21 
Morton's  disease,  302 
Morvan's  disease,  391 
Motility,  27 
increased,  29 
psychoses,  691 
reduced,  28 
Motor  aphasia,  174 

areas    of    pain,    localization    of,    by 

electricity,  48 
disorders  in  insanity,  762 
function,  anomalies  of,  723 
neuroses,  546 

points  of  face  and  neck,  41 
of  lower  extremity,  44,  45,  46 
of  upper  extremity,  42,  43 
tics.  578 

tracts  of  brain,  181-187 
Movement,  hallucinations  of,  740 
Movements,  associated,  31 

postplegic,  31 
Multiple  abscesses  of  brain,  238 
cerebrospinal  sclerosis,  463 
bulbar  symptoms  of,  469 
cerebral  symptoms  of,  460 
course  of.  469 
diagnosis  of,  470 
etiology  of,  463 
forms  of,  469 
intention  tremor  in,  467 
morbid  anatomy  of,  465 
motor  features  of,  466 
prognosis  of,  471 
sensory  symptoms  of,  468 
symptoms  of,  466 
treatment  of,  471 
trophic  disturbances  in,  469 
vertigo  in,  469 
visufiJ  disturbances  in,  469 
neuritis.  308.     See  also  XeurUia, 

recurrent,  323 
neuromata,  286 

paralyses  of  cranial  nerves,  150 
Muscles,  electrical  testing  of,  40 
testing  of  power  of,  27,  28 
trophic  disorders  of,  39 
Muscular  sense,  testing  of,  51 
spasm,  idiopathic,  37 
system,  examination  of,  27 
Musculospiral  nerve,  lesions  of,  292 
Mutism  in  hysteria,  67 
Myasthenia  gravis.  158 
Myasthenic  reaction,  48 
Mvelinic  neuromata,  286 
Myelitis.  355 

acute  bulbar.  158 

syphilitic.  480 
atrophy  in,  358 
central.  356 
course  of,  360 
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Myelitis,  diagnosis  of,  360 
differential,  361 

disseminated,  356 

etiology  of,  356 

morbid  anatomy  of,  356 

motor  symptoms  of,  358 

paraplegia  m,  363 

prognosis  of,  361 

reflexes  in,  358 

sensory  symptoms  of,  358 

symptoms  of,  357 

transverse,  356 

treatment  of.  362 

trophic  changes  in,  359 
Myelocele,  370 
Myoclonia,  547 

diagnosis  of,  549 

etiology  of,  548 

prognosis  of,  549 

symptoms  of,  548 

treatment  of,  549 
Myoclonus,  547 

diagnosis  of,  623 

epilepsy,  622 

prognosis  of,  623 

treatment  of,  623 
Myoidema,  37.  313 
Myoidism  in  tabes,  423 
Myopatliic  facies,  403 
Myopathy,  primitive  progressive,  401 
Myositis  in  multiple  neuritis,  308 
Myotonia,  31,  556.     See  also  Thomsen's 
disease. 

congenita,  556 

family,  556 
Myotonic  reaction,  48 
Myriachit.  584 
Mysophobia,  757 
Myxedema,  494 

acciuired,  of  adults,  494 

congenital,  496 

etiology  of,  409 

morbid  anatomy  of,  500 

operative,  496 

treatment  of,  500 
Myxedematous  idiocy,  496 

retardation,  498 


NARroLKPSY,  646 

Narrow-headedness.  706 

Nasal  crises  in  tabes,  431 

Naso-oecipital  arc,  655,  710 

Nasus  aduncus.  717 

Negation,  delusion  of,  756 

Nephritic  crisis.  4153 

Nephritis  in  etiology  of  insanity.  729 

Nerve,  circumflex.     See  Circumflex  nerve. 

divided,  changes  in,  279 
regeneration  of.  280 
symptoms  of,  279 
treatment  of.  281 

division  of.  279 

electric  tests  of.  in  health.  42 

median.     See  Medicni  verve. 

musculospiral.     See         Muscvlospiral 
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Nerve,  phrenic.     See  Phrenic  nerve. 
suprascapular.     See       Suprascapida 

nerve. 

suture  of,  281 

thoracic.     See  Thoracic  nerve. 

ulnar.     See  Ulnar  nerve. 
Nerve-grafting  for  neuromata,  288 
Nerves,  cutaneous  distribution  of,  52,  5 

electrical  testing  of,  40 

inflammation  of,  281.     See  also  Neu 
riiis. 

of   lower   extremity,   lesions   of,   30 

of  trunk,  lesions  of,  300 

spinal.     See  Spinal  nerves. 
Nerve-stretching  for  neuromata,  288 
Nerve-trunk,  lesion  of,  anesthesia  in.  5 
Nerve-tumors,    285.     See    also    Neurc 

mata. 
Nervous  coughs,  139 

diseases,  functional,  485 

organic,  in  etiology  of  insanity,  73< 

dy8p>epsia,  145 

exhaustion,    568.     See    also    Neurat 
thenia. 
in  etiology  of  insanity,  731 

prostration,  568.     See    also     Neurcu 
thenia. 

system,  syphilis  of,  471 
Neuralgia,  634 

characters  of,  635 

conditions  favoring,  635 

in  branches  of  trifacial,  118 

in  insanity,  762 

pathology  of,  636 

treatment  of,  638 

trifacial,  637 

varieties  of,  637 
Neurasthenia,  568 

circulator}'  disorders  in,  572 

course  of,  575 

diagnosis  of,  575 

disorders  of  hearing  in,  572 
of  smell  in,  572 
of  taste  in,  572 

etiolog>'  of.  568 

fear  in,  574 

forms  of.  574 

gastro-intestinal  di.sorders  in,  572 

general  state  in,  574 

genital  disorders  in,  573 

headache  in,  570 

mental  disturbances  in,  573 

motor  disorders  of,  569 

nosophobias  in,  573 

photophobia  in.  571 

prognosis  of,  575 

secretory  disorders  in,  572 

sensory  disturbances  in,  570 

sleep  in,  574 

symptoms  of.  569 

tenderness  in,  571 

traumatic,  632 

visual  disturbances  in,  571 
field  in,  63 
Neuritis,  281 

adventitious,  282 

alcohoHc,  320 
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Neuritis,  diagnosis  of,  284 
etiology  of,  281 
leprous,  323 
migrans,  282 
morbid  anatomy  of,  281 
multiple,  308 

accommodation  in,  317 
alcoholic  form  of,  32 
course  of,  319 
diagnosis  of,  324 

of  the  toxic  cause  of,  325 
differential  diagnosis  of,  from  hys- 
teria, 325 
from  lead  poisoning,  320 
from  locomotor  ataxia,  324 
from  myelitis,  324 
from  pernicious  anemias,  325 
from  poliomyelitis,  324 
electrical  changes  in,  313 
etiology  of,  308 
general  conditions  in,  317 
lesions  in  muscles  in,  310 
in  nerves  in,  309 
of  brain  in,  310 
of  spinal  cord  in,  310 
morbid  anatomy  of,  309 
motions  of  eyes  in,  316 
nutrition  in,  317 
prognosis  of,  325 
pupils  in,  316 
recurrent,  323 
reflexes  in,  314 
special  forms  of,  319 
symptoms  of,  31 1 
mental,  317 
motor,  311 
muscular,  311 
ocular,  316 
sensory,  315 
treatment  of,  326 
trophic  conditions  in,  317 
vision  in,  316 
of  brachial  plexus,  298 
causes  of,  298 
diagnosis  of,  299 
prognosis  of,  299 
symptoms  of,  298 
treatment  of,  299 
of  branches  of  trifacial,  118 
optic,  102 

as  a  symptom,  191 
parenchymatous,  282 
prognosis  of,  284 
sciatic,  302 
causes  of,  303 
diagnosis  of,  305 
double,  305 

morbid  anatomy  of,  303 
symptoms  of,  303 
tender  points  in.  304 
treatment  of.  306 
symptoms  of,  282 
syphilitic,  481 
treatment  of,  284 
Neuroma  of  brain,  256 
Neuromata,  286 
amputation,  286 


Neuromata,  amyelinic,  286 

cellular,  286 

diagnosis  of,  287 

dolorosa,  286 

etiology  of,  287 

fibrillar,  286 

ganglion,  286 

multiple,  286 

myelinic,  286 

prognosis  of,  287 

symptoms  of,  287 

traumatic,  286 

treatment  of,  288 
Neuroretinitis,  102 
Neuroses,  485 

classification  of,  485 

fatigue,  561 

following  traumatism,  631 

infection,  525 

motor,  546 

occupation,  20,  561,  567 
Neurotabes,  443 

Neurotic  heredity  in  diagnosis,  18 
Nightmare,  645 
Night-terrors,  23,  645 
Ninth      nerve.     See      Glossopharyngeal 

nerve. 
Nitrate  of  strychnin  in  spinal  progres- 
sive muscular  atrophy,  400 
Nitrite  of  amyl  in  bronchial  asthma,  141 

in  tetanus,  527 
Nitroglycerin  in  migraine,  631 

in  sciatic  neuritis,  307 
Nocturnal  enuresis,  645 

epilepsy,  620 
Nodding  spasm  in  hysteria,  605 
Normal  child,  development  of  the  facul- 
ties of,  895 
Nose,  anomahes  of,  717 
Nosebleed  after  middle  life,  199 
Nutrition,  abnormal  variations  in,  38 
Nystagmus,  111 


Oblique  line,  169 

Obturator  nerve,  lesions  of.  301 

Occupation  neuroses,  20,  561,  567 

predisposing  to  nervous  disease,  20 
Ocular  muscle,  spasms  of.  111 
muscles,  action  of,  105 
nerves,  anatomical  considerations  of, 
104 
diseases  of,  104 
palsies,  106 
causes  of,  110 
diagnosis  of,  107 
location  of  lesion  in,  109 
treatment  of,  112 
Oculomotor    apparatus,    double    corti- 
cal representation  of.  105 
Olfactory  nerve,  diseases  of,  96 
Oligodactyly,  722 
Oligomehis,  722 
Oliguria  in  insanity,  764 
Operative  myxedema,  496 
Ophthalmoplegia  externa,  62 
interna,  62 
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Ophthalmoplegia,  progressive,  151.     See 

also  Polioencephalitis  superior  chronica. 
Ophthalmoplegic  migraine,  628 
Ophthalmoscope,     importance     of,     to 

neurologist,  62 
Ophthalmoscopic  picture  in  amaurotic 

family  idiocy,  249 
Opisthognathism,  708 
Opisthotonos  in  cerebellar  disease,  186 
Opium  in  epilepsy,  627 

in  insanity,  780 
in  mania,  792 
in  melanchoha,  802 

in  paralytic  dementia,  842 

in  Parkmson's  disease,  556 

in  torticollis,  146 
Opiiim-bromid  treatment  in  epilepsy,  817 
Optic  nerve,  anatomy  of,  97 
atrophy  of,  39,  103 
diseases  of,  97 
lesions  of,  97,  102 

neuritis  as  a  symptom,  191 
in  tumors  of  brain,  259 

thalami,  function  of,  183 
lesions  of,  101,  183 

tract,  lesions  of,  97-102 
Orbits,  asymmetry  of,  711 
Orthognathism,  708 

Osier's  classification  of  acute  leptomen- 
ingitis, 78 
Osteo-arthropathie  hypertrophiante 

pneumique,  492 
Osteo-arthroi)athy,  hypertrophic,  492 
Osteoma  of  brain,  256 
Othematoma,  763 
Oxaluria  in  insanity,  764 
Oxycephalus,  706 


Pachydermatous  cachexia,  494 
Pachymeningitis,  73 

cervicalis  hypertrophica,  271 
externa,  73 

spinalis,  272 
lijpmorrhagica.  73 
interna.  73 

course  of,  73 

diagnosis  of,  75 

etiologA'  of,  73 

pathological  anatomy  of,  73 

spinalis.  271 

symptoms  of,  74 

treatment  of,  75 
Pain,  areas  of,  visceral  disease  and,  57 
as  a  cerebral  symptom.  191 
as  a  symptom,  56 
description  of.  hy  patients,  62 
in  angina  pectoris,  143 
in  V)rain  disease.  61 
in  myelitis,  357 
in  neuritis,  2S3 
in  sciatic  neuritis,  303 
in  spinal  tumors.  373 
in  sypliilitic  meningitis,  479 
in  tabes  dorsalis,  424,  425 
maximal  points  of,  57 
sense,  testing  of,  51 


Palate,  asymmetrical,  712,  715 

cleft,  713 

deformities  of,  711 

dome-shaped,  712,  714 

flat-roofed,  712,  714 

Gothic,  712,  714 

hip-roofed,  712,  715 

with  horseshoe  arch,  712,  714 
Palpebral  reflex,  32 
Palpitation,  cardiac,  142 

in  brain  tumor,  192 
Palsies,  combined,  of  nerves  of  arm,  29( 

in  tabes  dorsalis,  423 

sleep,  647 
Palsy,  Bell's,  121 

divers',    370.     See   also   Caisson  dis- 
ease. 

scriveners',  561 

wasting,  393 
Panophthalmitis  in  leptomeningitis,  81 
Papilla,  optic,  diseases  of,  102 
Papillitis,  102 

in  tumor  of  brain,  259 
Papilloneuritis,  102 
Paradoxical  contraction,  36 
Paraffin  in  facial  hemiatrophy,  117 
Parageusia,  66 
Paragraphia,  68 
Paraldehyd  in  mania,  792 

in  mental  disease,  781 

in  senile  dementia,  822 
Paralysis,    acute    ascending,    366.     Se< 
also  Landry* s  paralysis. 

agitans,    550.     See    also    Parkinsan't 
disease. 

beri-beric  residual,  323 

Brown-S^quard,  cord-lesion  in,  55,  5t 

bulbar,  asthenic,  158 

cerebral,  of  children,  242 

chronic  nuclear  ocular,  151.     See  alsc 
Polio-en cephalilis  superior   chronica 

diphtheric,  321 

facial,    121.     See  also  Facial  paraly- 
sis. 

family  periodic,  559 

from  brain-abscess,  239 

from  cerebral  hemorrhage,  222 

from  cord-lesion,  338 

hypoglossal,  149 

in  anterior  poliomyelitis,  381 

in  cerebral  softening,  221,  222 

in  hysteria,  603 

in  insanity.  762 

in  multiple  neuritis,  311 

in  myelitis,  358 

in  syphilitic  meningitis,  479 

in  tabes  dorsalis,  423 

labioglossolar\mgeal,     153.     See    alsc 
Pol  io-e  n  ceph  alit  is  cliro  n  ica . 

Landrj^'s.  3G6 

laryngeal,    136.     See    also    Laryngeai 
paralysis. 

masticator^',  115 

mental  disease  and,  677,  699 

multiple,  of  cranial  nerves,  150 

ocular,  106.     See  also  Ocular  palsy. 

of  anterior  crural  nerve,  300 
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Paralysis  of  auditory  nerve,  130 
of  circumflex  nerve,  291 
of  facial  nerve,  121 
of  median  nerve,  294 
of  musculospinal  nerve,  292 
of  obturator  nerve,  301 
of  phrenic  nerve,  289 
of  posterior  thoracic  nerve,  290 
of  sciatic  nerve,  301 
of  spinal  accessory  nerve,  147 
of  superior  gluteal  nerve,  301 
of  suprascapular  nerve,  291 
of  tongue,  149 
pharyngeal,  135 
progressive    bulbar,     153.     See    also 

Polio-encephalitis   inferior  chronica. 
pseudobulbar,  158 
pseudohypertrophic,  409 
syphilitic  spinal,  76 
ulnar,  295 
Paralytic  chorea,  543 
dementia,  819,  830 

definition  of,  830 

diagnosis  of,  839 

differentiation  of,  from  alcoholism, 
839 
from  cerebrospinal  syphilis,  840 
from  multiple  sclerosis,  841 
from  neurasthenia,  839 

duration  and  prognosis  of,  838 

etiology  of,  830 

mental  symptoms  of,  833 

pathological  anatomy  of,  841 

physical  symptoms  of,  833 

prodromal  period  of,  832 

symptomatology  of,  832 

terminal  perioa  of,  838 

treatment  of,  842 
Paramimia,  68,  172 
Paramyoclonus,  547 

multiplex,  548 
Paramyotonia,  congenital,  557 
Paranoia,  661,  843 
alcoholic,  726 
circular,  687 

course  and  prognosis  of,  866 
definition  of,  843 
erotica,  847 
etiology  of,  844 
expansive  period  of,  847 
from  mania,  790 
hallucinatoria  acuta,  687,  843 

chronica,  687,  843 
inventoria,  847 
morbid  anatomy  of,  866 
persecutory  period  of,  845 
prodromal  period  of,  844 
querulans,  847 
reformatoria,  847 
religiosa,  847 

secondaria  melancholia,  800 
simplex  acuta,  687,  843 

chronica,  843 
symptomatology  of,  844 
treatment  of,  866 
varieties  of,  843 
Paraphasia,  172,  175 


Paraphrasia,  68 

Paraplegia,    28,    363.     See    also    Para- 
plegic state. 
ataxic,  448 

syphilitic,  480 
from  hematomyelia,  354 
hereditary     spastic,     460.     See     also 

Hereditary  spastic  paraplegia. 
in  myelitis,  363 
in  spinal  tumors,  374 
Paraplegic  ^ait.  364 
state,  attitude  in,  365 
etiology  of,  363 
^ait  in,  364 
in  myehtis,  363 
prognosis  of,  366 
reflexes  in,  365 
symptoms  of,  363 
treatment  of,  366 
Parasyphilitic  diseases,  483 
acquired,  483 
hereditary,  484 
nervous  disease,  471 
Parenchymatous  neuritis,  282 
Paresis,  general,  in  cerebral  hemorrhage, 

215 
Paresthesia  in  multiple  neuritis,  315 

in  neuritis,  282 
Paresthesia,  54 
Parkinson's  disease,  550 
course  of,  555 
diagnosis  of,  556 
etiology  of,  550 
mentm  state  in,  555 
morbid  anatomy  of,  550 
muscular  rigidity  in,  552 
palsy  in,  555 

sensory  disturbances  in,  555 
symptoms  of,  551 
treatment  of,  556 
trembling  in,  553 
Past  illness,  mvestigation  of,   19 
Patellar  point,  304 

reflex,  35 
Pathological  drunkenness,  726 
Patient,  antecedents  of,  18 

examination  of,  17-70 
Pavor  noctumus,  645 
Pellagra,  462 

Percussion  in  brain  disease,  191 
Peri-arteritis,  cerebral,  198 
Perineuritis,  282 
Periodical  mania,  789 
melancholia,  799 
swelling,  518 
Peripheral    nerves,    trophic   disease   of, 
39 
paralysis  in  insanity,  762 
Peroneal  nerve,  lesions  of,  301 

variety      of      idiopathic       muscular 
atrophy,  410 
Persecution,  delusion  of,  755 
Personal  history,  19 
Peterson's  calipers,  708,  709 
Petit  mal,  620 
Pharyngeal  crises,  434 
paralysis,  135 
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Pharyngeal  reflex,  33 

spasm,  135 
Plienacetin  in  acromegalia,  492 
in  epilepsy,  626 
in  tabes  dorsalis,  448 
Phocomelus,  722 
Phosphaturia  in  insanity,  764 
Photophobia  as  a  symptom,  61 

in  leptomeningitis,  81 
Phrenic  nerve,  lesions  of,  289 
Physical  ex^imination,  23 

strain,  724 
Physiognomy  of  patient,  21 
Physiological     factors    in    etiology    of 

insanity,  732 
Pia  mater,  760 

inflammation  of,  77.     See  also  Lep- 
tomeningitis. 
visceral,  71 
Pial  hemorrhage,  75 

space,  71 
Pilocarpin  in  aural  vertigo,  134 

in  nervous  deafness,  131 
Pituitary  tumor  with  acromegaly,  256 
Plagioccphalus,  706 

Plantar  nerve,  external,  lesions  of,  302 
internal,  lesions  of,  302 
points,  304 
reflex,  36 
Platicephalus,  706 
Platysma,  motor  center  for,  165 
Pneumococcus  in  leptomeningitis,  78 
Pneumogastric  nerve.     See   Vagus. 
Polar  cliange,  46 

Polio-en cepiialitis,   combined   forms   of, 
158 
inferior  chronica,  153 
course  of,  156 
diagnosis  of,  157 
etiology  of,  153 
morbiu  anatomy  of,  164 
symptoms  of,  154 
treatment  of,  157 
superior,  acute,  153 
chronica,  151 
course  of,  152 
diagnosis  of,  152 
etioloffy  of,  151 
pathological  anatomy  of,  151 
symptoms  of,  151 
treatment  of,  152 
Poliomyelitis,  acute  anterior,  378 
course  of,  383 
deformity  in,  382 
diagnosis  of,  383 
etiology  of,  378 
forms  of,  383 
morbid  anatomy  of,  378 
prognosis  of,  384 
symptoms  of,  381 
treatment  of,  384 
chronic,  393 
Polydactyly.  722 
Polymastia,  722 
Polyneuritis,    308.     See    also    Neuritis ^ 

multiple. 
Polyuria  in  insanity,  764 


Pons  Varolii,  function  < 
symptoms  of  lesioi 
Popliteal    nerve,    exte 
301 
internal,  lesions  of, 
point,  304 
Posterior    columns    of 
lesions  of,  342 
horn  of  cord,  effect  c 
roots  of  cord,  eff'ect  ( 
spinal  arteries,  337 
Posterolateral    sclerosis 
Cominned  sclerosis  of 
Postple^ic  movements, 
Precordial  anxiety,  748 

fright,  748 
Present  condition  of  pa 
Pressure  sense,  testing 
Primiire  Verrlicktheit,  ( 
Primary  dementia,  661, 
Prodromes,  epileptic,  6 
Prognathism,  708 
Progressive  bulbar  par 
also        Pdio-encep 
chronica. 
general  paralysis,  830 

lytic  dementia. 
locomotor  ataxia,  412 

dorsalis, 
muscular  atrophy,  3S 
idiopathic,  401 
course  of,  409 
etiology  of,  40 
morbiu  anator 
prognosis  of,  4 
symptoms  of, 
treatment  of, 
varieties  of,  4( 
spinal,  393 
course  of,  399 
diagnosis  of,  3 
diff'erential  (lis 
etioloKy^  of,  39 
morbid  anator 
prognosis  of,  4 
symptoms  of, 
treatment  of,  ■ 
varieties  of,  3( 
with  cord  lesioi 
sive   muscular 
without   cord   le 
gressive  muscu 
pathic. 
dystrophy,  401 
oplitlialmoplegia,  151 
encephalitis  superio 
spastic   ataxia,   448. 
bined  sderosis  of  «j 
systematized  insaniti 
Paranoia. 
Projectile  vomiting  as  i 
Propulsion,  553 
Psammoma,  256 
Pseudo-apraxia,  754 
Pseudo-ataxia,  754 
Pseudoataxie  cerebelleu 
Pseudobulbar  paralyses 
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Pseudochorea,  754 
Pseudodementia,  750 
Pseudohypertrophic  paralysis,  409 
PseudomeUa  paresthetica,  211 
Pseudomeningitis,  hysterical,  606 
Pseudoparaphrasia,  754 
Pseudoparesis,  syphilitic,  477 
Pseudotabes.  443 
Psychasthenia,  578 

course  of,  580 

diagnosis  of,  581 

etiology  of.  580 

onset  of,  580 

prognosis  of,  581 

termination  of,  581 

treatment  of,  581 
Psychiatry,  review  of  recent  problems, 

662 
Psychic  degeneration  of  epileptics,  812 

equivalent  of  epileptic  attack,  621 
Psychof>athy,  653 
Psychosis,  6o3 

anxiety,  688 

classification,  664 

derangement  and,  669 

hyperkinetic  motility,  690 

Korsakoff's,  726 

motility,  691 
Psychotherapy,  775 
Ptosis  as  a  symptom,  61 

sleep,  647 
Puberty  in  etiology  of  insanity,  696,  732 
Puerperal  state  in  etiology  of  insanity, 
733 

tetanus,  526 
Pulmonary    branches    of    vagus,    afifec- 

tions  of,  139 
Pulse  in  leptomeningitis,  81 

in  poHo-encephalitis  inferior  chronica, 
156 

in  spinal  leptomeningitis,  276 

in  tubercular  leptomeningitis,  92 
Pupil,  irregularities  of,  62 
Pupillary  reflex.  32 
Pupils  in  leptomeningitis.  82 

in  multiple  neuritis,  316 

in  tubercular  meningitis,  92 
Purulent  meningitis,  77.     See  also  Lep- 

tomeninaitis. 
Pyramidal  tracts,  effect  of  lesions  of,  342 

Qualitative  change,  46 
Quantitative  change,  46 
Quincke's  disease,  518 

lumbar  puncture  in  spinal  leptomen- 
ingitis, 213 
Quinin  in  aural  vertigo,  134 

in  chorea,  545 

in  multiple  neuritis,  327 
sclerosis,  471 

in  neuralgia,  638 

Rabies,  527 

Rapt  us  melancholicus,  796,  79/ 

Raynaud's  disease,  513 

course  and  prognosis  of,  515 


Raynaud's  disease,  diagnosis  of,  515 
etiology  of,  514 
symptoms  of,  514 
treatment  of,  515 
Reaction,  hemianopic  pupillary,  100 

myasthenic,  48 

myotonic,  48 

of  degeneration,  46 
in  facial  paralysis,  124 
partial,  47 
Reciprocal  insanity,  735 
Rectus  clonus,  36 

reflex,  36 
Recurrent  mania,  790 

melancholia,  799 

multiple  neuritis.  323 
Red  cerebral  softening,  219 
Referred  sensation,  54 
Reflected  tone,  747 
Reflex,  abdominal,  34 

Acliilles  tendon,  36 

anal,  37 

sphincteric,  37 

buloocavemous,  433 

ciliarj'.  32 

cremasteric,  37 

disorders  in  insanity,  763 

epigastric,  34 

heel- tendon,  36 

mandibular,  33 

palpebral.  32 

patellar,  35 

pharj'ngeal,  33 

plantar,  36 

pupillaiy,  32 

rectus,  36 

sphincter,  37 

supra-orbital,  32 

triceps,  34 

virile,  37,  433 
Reflexes,  31 

in  anterior  poliomyelitis,  381 

in  hysteria,  593,  594,  603 

in  lesions  of  spinal  cord,  340 

in  multiple  neuritis,  314 

in  myelitis,  358 

in  myoclonus  epilepsy,  623 

in  paraplegic  state,  365 

in  progressive  muscular  atrophy  with 
cord  lesions,  398 

in  spinal  tumors,  374 

in  tabes  dorsalis,  427 

of  lower  extremity,  34 

of  upper  extremity,  33 
Refraction,  errors  of,  importance  of,  62 
Refusal  of  food,  management  of,  784 
Regeneration  of  a  divided  nerve,  280 
Regression,  law  of,  746 
Residence,  importance  of,  20 
Respiration   in   leptomeningitis,   82 

in  tubercular  leptomeningitis,  91 
Respiratory  organs,  examination  of,  24 
Rest  in  multiple  neuritis,  327 

in  neuritis,  285 

in  sciatic  neuritis,  306 
Rest-cure,  777 
Retina,  diseases  of,  102 
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Retinitis,  102 

Retrograde  amnesia,  752 

Retroi)iil8ion,  553 

Reversion,  702 

Rheumatism,    relation    of,    to    chorea, 

536 
Right-handedness,  cause  of,  163 
Rigidity  in  tubercular  leptomeningitis, 
91 

muscular,  in  leptomeningitis,  71 
Rinn(5's  test,  64 

Robertson  pupillary  sign  in  tabes,  429 
Romberg,  sign  of,  421 

symptoms,  29 
Rftntpen  rays  in  brain  disease,  192 
Rummation,  145 


Sagittal  line,  168 

Salicylate  of  soda  in  auto-intoxication, 

773 
Salicylates  in  anterior  poliomyelitis,  385 

in  facial  paralysis,  127 

in  Landry's  paralysis,  370 
Salol  in  auto-intoxication,  780 

in  epilepsy,  626,  817 

in  multiple  neuritis,  327 

in  myelitis,  362 
Saltatory  chorea  in  hysteria,  605 
Sarcoma  of  brain,  253 
Scanning  sneech,  67 
Scaphocephalus,  707 
Sciatic  nerve,  great,  lesion  of,  301 

neuritis,  302.     See  also  NeurUia. 

scoliosis,  304 
Sclerodactylie,  512 
Scleroderma,  512 

etiology  of,  512 

symptoms  of,  512 

treatment  of,  513 
Scleroma  adultonim,  512 
Scl<^ro8e  en  plaques,  463 
Scleroses  of  spinal  cord,  combined,  448 
Sclerosis,  amyotrophic  lateral,  393 

disseminated,  463 

multiple  cerebrospinal,  463.     See  also 
Multiple  cerel/rospinal  sderosia. 

of  posterior  columns  of  cord,  413.     See 
also  Tahen  doraalis. 

of  spinal  cord  from  vegetable  intoxi- 
cants, 461 

posterolateral,    448.     See    also    Com- 
bined sclerosis. 

sciatic,  304 
Scotxjh  douche,  779 
Scotoma,  central,  100 
Scotomata,  6,3 
Scriveners'  palsy,  561 
Secondary    dementia,    661,    698,    819. 

See  also  Dementia. 
Secretory  disorders  in  insanity,  763 
Sedatives  in  leptomeningitis,  86. 
Sejunction,  669 
Senile  chorea,  548 

dementia,       819,       821.     See       also 
DemcrUia. 
Senility  in  etiology  of  insanity,  734 


Sensation,  disorders  of,  in  insanity.  789 
intensity  of,  744 
qualitative,  739 
tone  of,  744 
general  consideration  of,  49 
referred,  54 

testing  and  examination  of,  49 
Sensibility,  hallucinations  of,  740 

illusions  of,  744 
Sensory  conditions,  49 
cortical  localization,  166 
disorders,  actions  induced  by,  759 

in  in.sanity,  762 
disturbances  from  brain-lesion,  189 
function,  anomalies  of,  723 
patlis,  181 

tone,  disorders  of,  744 
Seventh     cranial     nerve.     See     Feudal 

nerve. 
Sex  in  etiology  of  insanity,  700 
Shaking  palsy,  550 

Shingles,  328.     See  also  Herpes  zoster. 
Shoulder,  center  for  movements  of,  165 
Sight,  affections  of,  in  tubercular  lepto- 
meningitis, 92 
examination  of,  61 
hallucinations  of,  740 
Signal  symptom,  31,  189 
Simulo  m  epilepsy,  817 
Sinus  thrombosis,  228 
infective,  230 
cavernous,  231 
lateral,  232 
longitudinal,  233 
symptoms  of,  231 
treatment  of,  233 
marantic,  229 
diagnosis  of,  229 
prognosis  of,  230 
symptoms  of,  229 
Sinuses,  cerebral,  anatomy  ofj  227 
Sixth  nerve,  anatomical  consideratiooa 
of,  105 
effect  of  division  of,  106 
Skin,  anomalies  of,  723 

trophic  disturbances  of,  38 
Sleep,  conditions  favoring,  682 
disorders  of,  640 
drunkenness,  645 
importance  of,  in  diagnosis,  23 
palsy,  292,  647 
physical  features  of,  640 
ptosis,  647 

req^iiirements  for,  641 
Sleeping  sickness,  647 
Smell,  center  for,  167 
examination  of,  65 
hallucinations  of,  740 
illusions  of,  744 
loss  of,  96 
Sodium  iodid  in  cerebrospinal  syphilis^ 

482 
Softening,  cerebral,  218.     See  abo  Cere^ 

brol  softening. 
Somatic  consciousness,  670 
Somnambulism,  643 
Sonmolentia,  645 
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Sounds,  subjective,  65 
Space  sense,  disturbance,  of,  65 
Spasmodic     asthma,      139.     See     also 
Asthma,  bronchial. 
tabes,  448 
torticollis,  145,  584 
wryneck,  145 
Spasmogenic  point  or  zone,  594 
Spasms,  30 
clonic,  30 
facial,  120,  584 
from  cord-lesions,  338 
hypoglossal.  148 
hysterical  rhythmical,  605 
idiopatliic  muscular,  37 
larj-ngeal,  138 
lingual,  148 
masticatory,  115 
mimic,  582 
occupation,  561 
of  ocular  muscle,  1 1 1 
of  spinal  accessory  nerve,  145 
pharyngeal,  135 
tonic,  30 
Spastic     paraplegia,     hereditary,     460. 
See  also  Hereditary  spastic  paraplegia. 
Spatial  analysis,  671,  672 
Special  senses,  examination  of,  61 
Speech,  anomalies  of,  724 
center  for,  166,  170 
examination  of,  66 
Sphincter  reflex,  37 
Spina  bifida,  376 
diagnosis  of,  377 
etiology  of,  376 
occulta,  376 
prognosis  of,  377 
symptoms  of,  377 
treatment  of,  377 
Spinal  accessor>r  nerve,  anatomical  con- 
siderations of,  145 
paralysis  of,  147 
spasm  of,  145 
arteries,  anterior,  333 

posterior,  337 
cord,    anatomical    considerations    of, 
331 
circulation  in,  333 
combined    sclerosis    of,    448.     See 

also  Combined  sderosis. 
disabling  transverse  lesions  of,  table 

of  symptoms,  343-349 
glioma  of,  373 
hemorrhage  into,  352 
in  brain  tumors,  257 
indiscriminate  lesions  of,  352 
lesions  of,  combined,  in  anemias  and 
cachexias,  452 
cross,  table  of  symptoms  in,  343- 

349 
in  tabes  dorsalis,  418 
localization  of,  vertical,  338 
location  of  anesthesia  in,  54 
motor  symptoms  of,  338 
of  gray  matter  of,  378 
of  one  lateral  half  of,  55 
reflexes  in,  340 


Spinal  cord,  lesions  of,  sensory  symptoms 
of,  340 
tropliic  conditions  in,  341 
vasomotor  disturbance  in,  341 
vertical  localization  of,  338 
visceral  symptoms  in,  341 
white  matter  of,  413 
localization  of,  331 
relation  of  lesions  and  diseases  of, 
350 
to  body  surface,  332 
to  vertebral,  332 
segments,  relation  of  anesthesia  to, 
54 
to  cutaneous  areas,  55,  58 
symptoms,  functions  of,  339 
syphilis  of,  479.     See  also  Syphilis, 

spinal. 
thrombotic  softening  of,  354 
transverse  sections  of,  334 
traumatic  lesions  of  substance  of, 

352 
tumors  of,  372 
douche,  779 
leptomeningitis,  acute,  272 

chronic,  276 
meningeal  hemorrhage,  276 
meninges,  tumors  of,  372 
meningitis,  270 
nerves,  division  of,  279 

histological  changes  in,  279 
muscular  symptoms  of,  280 
symptoms  of,  279 
treatment  of,  281 
injuries  and  diseases  of,  278 
lesions  of,  in  tabes  dorsalis,  417 
pachymeningitis,  270 
special  lesions  of,  289 
stretching  in  family  ataxia,  460 

in  tabes  dorsalis,  445 
symptoms  in  tubercular  leptomen- 

in^tis,  93 
syphilis,    479.     See    also    Syphilis, 

spinal. 
tumors,  372 
course  of,  374 
diagnosis  of,  375 
location  of,  375 
morbid  anatomy  of,  373 
prognosis  of,  374 
reflexes  in,  374 
symptoms  of,  373 
treatment  of,  375 
Spine,  concussion  of,  631 
Sporadic  cretinism,  496 
Spurious  ankle-clonus,  37 
Squamosal  point,  169 
Squint,  importance  of,  62 
St.  Vitus'  dance,  534 
Stahl  ear,  No.  1,  718,  719 

No.  2,  719 
Stammering,  67 
Staphylococcus  aureus  in  chorea,  538 

pyogenes  in  chorea,  538 
Static  ataxia,  29 
Status  epilepticus,  620 
Steeple-shaped  skull,  706 
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''Steppage/' 311 

Stereoagnosis,  50 

Stereognosis,  cerebral  localization,  166 

Stercognostic  sense,  50 

impairment  of,  in  tabes  dorealis,  426 
Stereotyped  movements,  753,  760 
Sthenic  loss  in  cerebellar  disease,  186 
Stigmata  hereditatis,  702 

of  degeneracy  in  nervous  disease,  21 

of  degeneration  in  insanity,  702 
Stimulants  in  leptomeningitis,  86 
Storm  center,  188 
Strain,  physical  and  mental,  in  etiology 

of  insanity,  724 
Stream  of  thought,  actions  induced  by 

disorders  of,  760 
Streptococcus  in  chorea,  538 

in  leptomeningitis,  78 
*' Stroke,"  apoplectic,  206 
Strophanthus    in    exophthalmic    goiter, 

510 
Struma  exophthalmica,  501 
Strychnin  in  anterior  poliomyelitis,  385 

in  brain-tumor,  265 

in  bronchial  asthma,  140 

in  cerebral  hemorrhage,  216 
softening,  226 

in  chorea,  545 

in  exophthalmic  goiter,  510 

in  nervous  deafness,  131 

in  neuralgia,  639 

in  neurasthenia,  577 

in  neuritis,  285 

in  polio-encephalitis  superior  chronica, 
153 

in  spinal  progressive  muscular  atrophy, 
400 
Stupiditas,  823 
Stupor,  753 

manic,  681,  809 
Stuttering,  67 
Subdural  space,  71 
Subjective  sounds,  hearing  of,  65 
Suicidal    tendencies,    management    of, 

783 
Sulphonal  in  chorea,  545 

in  insanity,  782 

in  mania,  792 
Summary  remembrance,  752 
Supra-orbital  reflex,  32 
Suprascapular  nerve,  lesions  of,  291 
Syllable  stumbling,  67 
Symelus,  722 

Symmetrical  lipomatosis,  520 
Sympathetic  nerve,  effect  of  division  of, 

107 
Symptom,  extension,  188 

^roup  of  Weber,  109 

mvasion,  188 

Romberg,  29 

signal,  31.  189 
Symptomatic  disorders,  634 
Symptoms  at  a  distance,  192 

diffused,  189 

localized,  189 
Syndactyly,  722 
Syndrome,  Benedict- Weber,  184 


^. .  28 

Sypliilis,  cerebral,  473 

arterial  form  of,  ^ 

diagnosis,  of,  477 

general  symptomi 

gummatous  form 

headache  in,  475 

meningeal  form  o 

mental  symptomt 

prognosis  or,  478 

special  symptoms 

treatment  of,  479 

hereditary  cerebrosj 

in  etiology  of  insam 

inheritedV  predispos 

ease,  18 
of  cranial  nerves,  4^ 
of  nervous  system, 
acquired,  472 
spinal,  aiaj^osis  of, 
prognosis  of,  481 
treatment  of,  482 
Syphilitic  ataxic  pan 
cerebral  arteritis,  4\ 

meningitis,  473 
cerebritis,  473 
meningomyelitis,  47 
mental  disease,  477 
myelitis,  480 
neuritis,  481 
pseudoparesis,  477 
softening  of  cord,  41 
spinal  meningitis,  4' 

paralysis,  480 
tumors  of  brain,  25J 
Syphilophobia,  477 
Syringobulbia,  391 
Syringomyelic  dissocit 
Syringomyelitis,  386 
anesthesia  in,  389 
arthropathies  in,  39 
atrophy  in,  390 
clinical  forms  of,  39 
course  of,  391 
diagnosis  of,  392 
etiology  of,  386 
morbiu  anatomy  of, 
Morvan's  type  of,  3 
motor  disturbances 
prognosis  of,  392 
sensory  disturbance 
symptoms  of,  388 
treatment  of,  392 
trophic  features  of, 
unusual  symptoms  < 
vasomotor  sympton 


TABEfi,  combined,  448 
dorsalis,  414 

amyotrophia  in,  * 
analgesia  in,  425 
aneurysm  in,  435 
ataxia  in,  421 
auditory  symptor 
blood  in,  435 
bones  in,  435 
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Tabes  dorsalis,  cerebral  disturbances  in, 
440 

constipation  in,  432 

course  of,  441 

cramps  in,  424 

crises  in,  431 

diagnosis  of,  443 

diarrhea  in,  432 

differential  diagnosis  of,  443 

disorders  of  generative  function  in, 
433 
of  intestines  in,  432 
of  nutrition  in,  435 
of  osseous  system  in,  435 
of  respiratory  apparatus  in,  434 
of  skin  in,  439 
of  stomach  in,  431 
of  urinary  apparatus  in,  432 
of  vascular  apparatus  in,  434 

disturbance  of  the  reflexes  in,  427 

etiology  of,  414 

gastric  crises  in,  431 

girdle  sensation  in,  425 

glycosuria  in,  433 

herpes  zoster  in,  439 

hyperalgesia  in,  426 

impairment   of   stereognostic  sense 
in,  426 

impotence  in.  433 

involuntary  movements  in,  423 

juvenile,  442 

labyrinthine  disturbance  in,  431 

laryngeal  crises  in,  434 

stroke  in,  434 

lightning  pains  in,  424 

mercury  in,  445 

morbid  anatomy  of,  416 

motor  disturbances  in,  421 

muscles  in,  lack  of  tonicity  of,  427 

muscular  atropines  in,  439 

myoidism  in,  423 

nasal  crises  in,  431 

nephritic  crises  in,  433 

optic  nerve  in,  430 

pains  in,  424 

palsies  in,  423 

perforating  ulcer  in,  439 

pharyngeal  crises  in,  434 

phenacetin  in,  448 

prognosis  of,  444 

ptosis  in,  429 

pupils  in,  429 

rarefying  osteitis  in,  436 

rectal  cnses  in,  432 

Robertson's  sign  in,  429 

Romberg's  sign  in,  421 

sensory  disturbances  in,  424 

spontaneous  fractures  in,  435 

squint  in,  429 

symptoms  of,  420 
tabulation  of,  440 

tabetic  arthropathy  in,  436 

temperature  in,  435 

treatment  of,  444 

trophic  cutaneous  disorders  in,  439 
disorders  in.  435 

urotropin  in,  448 


Tabes  dorsalis,  valvular  disease  in,  434 
varieties  of,  441 
visceral  disorders  in,  431 
visual  disturbances  in,  429 
vomiting  in.  431 
Westphal's  sign  in,  427 

spasmodic,  448 
Tabetic  artlux)pathy,  436 

crises,  431 

cuirass,  426 

fractures.  435 

joint,  437 
Tache  c^T^brale  in  leptomeninjgitis,  82 

in  tubercular  leptomeningitis,  92 
Tachycardia,  141 
Tactile  sense,  50 

testing  of.  50 
Taste,  center  for,  167 

electrical  testing  of,  48 

examination  of,  65 

hallucinations  of,  740 

illusions  of,  744 

in  facial  paralysis,  124 

loss  of,  66 

perversions  of,  66 

subjective  sensations  of,  66 
Teeth,  anomalies  of,  716 
Temj)erature  changes  in  insanity,  765 

examination  of,  24 

in  anterior  poliomyelitis,  381 

in  cerebral  hemorrnage,  207 

in  leptomeningitis,  82 

in  spinal  leptomeningitis,  274 

in  tubercular  leptomeningitis,  91 

localized  elevation  of,  as  a  symptom  in 
brain  disease,  191 
Tender  points  in  sciatic  neuritis,  304 

of  VaUeix,  636 
Tenderness  as  a  symptom,  57 

as  a  symptom  of  brain  disease,  191 

in  leptomeningitis,  82 

in  multiple  neuritis,  316 

in  sciatic  neuritis,  3i03 
Tendon-reflexes  in  leptomeningitis,  83 

in  tubercular  leptomeningitis,  91 
Tendons,  trophic  oisorders  of,  39 
Teratoma  of  brain,  256 
Terminal  dementia,  699 
Tetanilla,  530.     See  also  Tetany, 
Tetanus,  525 

antitoxin  in,  527 

cathodal  closing,  44 

cephalic,  526 

diagnosis  of,  526 

etiology  of,  525 

eucain  in,  527 

head,  526 

hydrophobicus,  526 

morbid  anatomy  of,  525 

morphin  in,  527 

neonatorum.  526 

prognosis  of.  526 

puerperal,  526 

symptoms  of.  525 

treatment  of.  527 

varieties  of,  526 
Tetany,  530 
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Tetany,  course  of,  533 

diagnosis  of,  533 

etiology  of,  530 

prognosis  of,  533 

symptoms  of,  531 

treatment  of,  534 
Thermic  sense,  testing  of,  51 
Thermo-analgesia,  51 
Thermo-anesthesia,  51 
Third  nerve,  affection  of,  in  leptomen- 
ingitis, 81 
anatomical   considerations   of,    105 
effect  of  division  of,  106 
Thomsen's  disease,  550 
diagnosis  of,  558 
etiology  of,  556 
morbid  anatomy  of,  557 
symptoms  of,  557 
treatment  of,  559 
Thoracic  nerve,     posterior,    lesions    of, 

290 
Thought-inhibition,  753 
Thrombosis  a  cause  of  cerebral  soften- 
ing, 218,  226 

of  arteries  of  spinal  cord,  354 

of  sinus,  226.     See  also  Sinus  throm- 
bosis. 
Thrombotic  softening  of  spinal  cord,  354 
Thyroid  treatment,  500 
Thyroidin,  501 
Tic,  motor,  582 

douloureux,  30,  584 

etiology  of,  583 

treatment  of,  584 
Tinnitus,  129,  130 
Toe-sign  of  Babinski,  36 
Tongue,  anomalies  of,  716 

motor  center  for,  165 

paralysis  of,  149 
Tonic  convulsions,  31 

excess  in  cerebellar  disease,  186 

spasm,  30 
Topical  symptoms  in  brain  disease,  191 
Torticollis,  mental,  146,  584 

spasmodic,  147,  584 
Torus  palatinus,  712,  716 
Toxic  mfiuences  in  etiology  of  insanity, 

725 
Trance,  hysterical,  602 
Transitory  mania,  789 
Transverse  myehtis,  356 
Traumatic  neuromata,  286 

neuroses,  621 
Tremors,  29 

family,  560 

fibrillary,  30 

handwriting  in,  30 

importance  of,  29 

intention,  30 

testing  for,  30 

volitional,  30 
Trephining  in  cerebral  hemorrhage,  216 

in  leptomeningitis,  87 
Tricepw  reflex,  34 

Trifacial   nerve,    anatomical    considera- 
tions of,  113 
cortical  diseases  of,  115 


Trifacial  nerve,  disease  of  branches  of,  1 18 
diseases  of,  113 
nuclear  disease  of,  115 
peripheral     intracranial     affectioiis 
of,  115 
neuralgia,  637 
neuritis,  118 
Trigeminus.     See  Trifacial  nerve. 
Trigonocephalus,  707 
Trinitrin  in  angina  pectoris,  144 

in  Raynaud's  disease,  515 
Trional  m  chorea,  545 
in  epilepsy,  626 
in  insanity,  782 
in  mania,  792 
in  neurasthenia,  586 
Trismus,  525 
Trochanteric  point,  304 
Trophic  conditions,  38 

disorders  in  insanity,  763 
Tropho-edema,  chronic  hereditary,  524 
Trophoneuroses,  486 
Trousseau's  sign  of  tetany,  532 
Trunk,  center  for  movements  of,  165 

nerves  of,  lesions  of,  300 
Tubercle  of  the  brain,  252 
Tubercular    meningitis,    89.     See    also 

Leptomeningitis,  tubercular. 
Tuberculosis  in  etiology  of  insanity,  729 
Tumors  in  cerebello-pontine  angle,  symjy- 
toms  presented  oy,  187 
in  frontal  region,  vertigo  with,  186 
of  brain,  252 
changes  in  cord  in,  257 
course  of,  260 
diagnosis  of,  261 
etiology  of,  252 
headacne  in,  258 
hemiplegia  in,  260 
pathological  anatomy  of,  252 
prognosis  of,  263 
symptoms  of,  257 
syphilitic,  255 
treatment  of,  264 
vertigo  in,  259 
vomiting  in,  259 
of  nerves,  285.     See  also  Neuromaia, 
of  spinal  cord,  372 

meninges,  372 
pituitary,  with  acromegaly,  256 
Tuning-fork  in  testing  hearing,  64 
Turkisli  baths  in  multiple  neuritis,  327 
Twelfth  cranial  nerve.     See  Hypoglossal 

nerve. 
Typhoid  bacillus  in  leptomeningitis,  78 


Ulnar  nerve,  lesions  of,  295 
Unproductive  mania,  809 
Unsymmetrical  hypertrophies,  524 
Urine,  condition  of,  26 

in  insanity,  764 

in  leptomeningitis,  83 

incontinence  of,  23 
Urotropin  in  tabes  dorsalis,  448 
Urticaria,  giant,  518 

in  leptomeningitis,  82 
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Vagus,  anatomical  considcratioas  of,  134 

cardiac  branches  of,  141 

disease  of,  135 

gastric  branches  of,  146 

larj'ngeal  branches  of,  135 

pharj^ngeal  branches  of,  135 

pulmonarj'  branches  of,  139 
Valerian  in  myoclonia,  549 
Valleix,  tender  points  of,  t>36 
Vascular  disorders  in  insanity,  7C8 
Veins,  cerebral,  anatomy  of,  227 
Venereal     liistory,     importance    of,     in 

diagnosis  of  nervous  disease,  19 
Venesection  in  cerebral  liemorrhage,  216 
Veratrum  in  cerebral  hemorrhage,  216 

viride  in  hematomyelia,  354 
Verbigeration,  754,  787 
Veronal  in  insanity,  782 
Verrucktheit,  (553 

Vertebral   segments,    relation   of   maxi- 
mal points  of  pain  to,  58 
Vertical  localization  of  a  cord-lesion,  338 

point,  168 
Vertigo  as  symptom,  190 

aural,  132.     See  also  Aural  vertigo. 

in  brain  lesions,  190 

in  cerebellar  disease,  186 

in  disease  of  labyrinth,  65 

in  epilepsy,  618,  620 

in  hysteria,  602 

in  multiple  cerebrospinal  sclerosis,  460 

in  tumors  of  brain,  259 
of  frontal  region,  186 
Vestibular  nerve,  irritation  of,  132 
Violence  in  insane,  management  of,  784 
VirUe  reflex,  37,  433 
Visceral  diseases,  areas  of  pain  and,  57 

pia,  71 
Vision,  center  for,  166 

electrical  testing  of,  48 

illusions  of,  743 

in  multiple  neuritis,  316 

testing  of,  62 
Visual  aphasia,  175 

field,  63 

in  nervous  diseases,  63 

memories,  cortical  representation,  166 

testing  of,  63 

tract,  97 
VoUtional  tremor,  30 
Vomiting  as  a  cerebral  symptom,  190 

in  leptomeningitis,  80 

in  lesions  of  spinal  cord,  341 

in  tabes  dorsalis,  431 

in  tubercular  meningitis,  101 

60 


Vomiting  in  tumor  of  brain,  259 
projectile,  as  a  symptom,  190 


Wahnsinx.  (k>3,  (>85.  (>86 
Wasting  palsy.  393 

Weakness,  muscular,  in  leptomeningitis, 
81 
of  judgment,  758 
\\\»ber,  symptom  group  of,  109 
Weber's  test,  431 

Weichselbaimi's    diplococcus    in    lepto- 
meningitis, 78 
Werdnig-Iloflfman     tyjK*     of     muscular 

atrophy,  411 
Wernicke's    classification    of    jwychoses, 
664 
hemianopic  pupillary  reaction,   100 
sign,  33 
Westphal's  sign,  427 
Whisky  in  angina  |)ectoris,  144 
White  cerebral  softening,  219 

matter  of  cord,  lesions  of,  413 
Wildermuth's  Aztec  ear,  719 
ear,  719,  721 
!   Word  memories,  170 
i  stability  of,  171 

storage  of,  171 
I   Word-blindness,     explanation    of     pro- 
I  duction  of.  100 

lesion  causing,  167 
Word-centers,  170 
Word-deafness,  130,  173 

lesion  causing,  167 
Wormian  bones,  significance  of,  709 
Wrist,  center  for  movements  of,  1C5 
W^rist-clonus,  34 
Writers'  cramp,  561 
course  of,  565 
diagnosis  of,  5(i6 
etiology  of,  561 
motor  disorders  of,  563 
patholoipr  of,  562 
prognosis  of,  566 
sensory  disorders  in,  565 
symptoms  of,  563 
treatment  of,  566 
Written  sjjeech,  perception  of,  68 
Wryneck,  spasmodic,  145 

Yellow  cerebral  softening,  219 


Zona,  328.     See  also  Herpes  zoster. 
Zoster,  328.     See  also  Herpes  zoster. 
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Practice,  Pharmacy, 
Materia  Medica,  Thera- 
peutics, Pharmacolosiy, 
and  the  Allied  Sciences 

W.  B.  SAUNDERS  COMPANY 

925  WALNUT  STREET  PHILADELPHIA 

9.  HENRIETTA  STREET.  COVENT  GARDEN.  LONDON 

SAUNDERS*  SUCCESSFUL  PUBLISHING 

AS  is  well-known,  the  lists  of  most  publishers 
contain  a  number  of  books  that  have  never 
paid,  and  for  which  the  publisher  will  never  j^ct 
back  the  money  invested.  Messrs.  W.  R.  Saundcni 
Company  would  call  attention  to  the  fact  that 
they  have  no  such  works  on  their  list.  In  all  the 
years  of  their  business  experience  they  have  never 
published  a  book  at  a  loss.  This  they  (onfidcntly 
consider  a  most  remarkable  record,  and  submit  the 
fact  to  the  attention  of  the  profession  as  an  exam|ilc 
of  what  might  justly  be  adied  ''Successful  Pub- 
lishing*." 

A  Complete  C««alofM  of  oor  PobBcatfoiii  will  be  flmt 


SAUNDERS'     BOOKS    ON 


Bonney  on  Tuberculosis 


Tutierculosis*  By  Sherman  G.  Bonney,  M.  D.,  Professor  of 
Medicine*  Denver  and  Gross  College  of  Medicine,  Denver.  Octavo 
of  778  pages,  with  189  original  illustrations.     Cloth,  $7.00  net. 

RECCNTLY     ISSUED 


I 


Dr.  Bonney' s  work  embodies  the  results  of  wide  personal  experience  in  ol 
serving  and  treating  tuberculous  patients,  especially  those  suiTcring  from  the 
pulmonary  form.  His  book  is  a  thorough  and  complete  treatise  of  the  entire  sub- 
ject of  tuberculosis,  taking  up  every  region  of  the  body  and  every  secondary 
involvement  that  can  occur.  The  section  on  Physical  Signs  of  Pulmonarj* 
Tuberculosis  is  really  a  complete  monograph  on  th<?  physical  diagnosis  of  diseases 
of  the  chest.  As  is  to  be  expected,  treatment  is  paiiicularly  full  and  praclicaJ, 
There  are  chapters  on  prophylaxis  ;  open-air  treatment,  fully  illustrated  :  diet  ; 
sanitarium  and  climatic  treatments  ;  therapeutic  measures  to  alleviate  distress- 
ing symptoms  ;  and  drug  and  vaccine  therapeutics.  There  are  nearly  two  him- 
drcd  original  pictures,  including  twenty  in  colors  and  sixty  jr-ray  photographs, 

Mniyland  Medical  Jouin&l 

"'  Ur.  lionnoy's  book  is  onr-  of  the  beM  and  most  ejuicl  works  on  tuberculosis.  In  all  its 
Aspects,  ihJ^t  has  yet  been  published/* 


Todd's  Clinical  Dia^^nosis 


Manual  of  Clinical  Diagnosis.  By  James  Campbell  Todd, 
M.  D.,  Associate  Professor  of  Patliology  in  the  Denver  and  Gross 
College  of  Medicine,  Denver.  I2mu  of  319  pages,  fully  illustrated. 
Flexible  leather,  $2.00  net 

This  new  manual  presents  those  important  laboratory  methods  that  have 
proved  of  actual  clinical  value,  together  with  a  clear  interpretation  of  results. 
Designed  for  the  practitioner  and  student,  it  is  extremely  practical,  the  methods 
selected  being  those  which  require  the  least  complicated  apparatus  and  the 
least  expenditure  of  time,  so  that,  with  this  volume,  the  practitioner  wdl  be 
enabled  to  examine  his  clinical  material  in  his  own  laboratory.  Practically  all  the 
microscopic  structures  mentioned,  all  unusual  apparatus,  and  many  of  the  color 
reactions  are  shown  in  the  pictures. 

The  Medical  World 

"  Ihf'  riR'thods  are  practical,  and  tlu*  required  apparaius  is  simple  and  uncomplicated. 
We  commend  it  10  every  doctor  as  a  vuluable  aid  in  exactness  in  diagnosis/* 


THE  PRACTICE   OF  MEDICINE 


Anders' 
Practice   of  Medicine 


A  Text-Book  of  the  Practice  of  Medicine.  By  James  M.  Anders, 
M.  D.,  Ph.  D.,  LL.  D.,  Professor  of  the  Practice  of  Medicine  and  of 
Clinical  Medicine,  Medico-Chirurgical  College,  Philadelphia.  Hand- 
some octavo,  1317  pages,  fully  illustrated.  Cloth,  ^5.50  net;  Sheep 
or  Half  Morocco,  J!7.cx>  net. 

THC    NEW  (Sth)   COITION 

The  success  of  this  work  is  no  doubt  due  to  the  extensive  consideration  given 
to  Diagnosis  and  Treatment,  under  Differential  Diagnosis  the  points  of  distinction 
of  simulating  diseases  being  presented  in  tabular  form.  Among  the  new  subjects 
added  are  Parasitic  Infusoria,  Febrile  Tropical  Splenomegaly,  Aplastic  Anemia, 
jr-Rays  in  Leukemia,  Polycythemia  with  Splenic  Tumors,  Stokes-Adams'  Disease, 
Sahli*s  Desmond  Test,  Intestinal  Auto-intoxication,  and  Senile  Dementia. 

Win*  £•  QuinOt  M«  D«t 

Professor  of  MedUint  and  Clinical  Medicine,  College  of  Physicians  and  Surgeons^  Chicago. 
"  I  consider  Anders'  Practice  one  of  the  best  single-volume  works  before  the  profession  at 
this  time,  and  one  of  the  best  text-books  for  medical  students." 


DaCosta's  Physical  Diagnosis 

Physical  Diagrnosis.  By  John  C.  DaCosta,  Jr.,  M.  D.,  Associate 
in  Clinical  Medicine,  Jefferson  Medical  College,  Philadelphia,  Octavo 
of  557  pages,  with  212  original  illustrations.     Cloth,  $3.50  net 

JUST    READY 

Dr.  DaCosta' s  work  is  a  thoroughly  new  and  original  one.  Every  method 
given  has  been  carefully  tested  and  proved  of  value  by  the  author  himself. 
Normal  physical  signs  are  explained  in  detail  in  order  to  aid  the  diagnostician  in 
determining  the  abnormal.  Both  direct  and  differential  diagnosis  are  emphasized. 
The  cardinal  methods  of  examination  are  supplemented  by  full  descriptions  of 
technic  and  the  clinical  utility  of  certain  instrumental  means  of  research. 

Dr.  Henry  L.  Ebner,  Professor  of  Medicine  at  Syracuse  University. 

"  I  have  reviewed  this  book,  and  am  thoroughly  convinced  that  it  is  one  of  the  best  ever 
written  on  this  subject.     In  every  way  I  find  it  a  superior  production." 
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Tousey's 

Medical  E^lectficity  and  X-Rays 

Medical  Electricity  and  the  X-Rays.  By  Sinclair  Tousey,  M.  D;, 
Surgeon  to  St  Bartliolomcw's  ilospital.  New  York.  Octavo  volume 
of  looo  pages,  with  400  original  illustrations,  30  in  colors. 


READY  SOON  FOR  THE  PRACTITIONER 


lii 
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This  new  work  by  such  an  eminent  aulhority  is  destined  to  take  a  leading 
place  among  books  on  this  subject.  Written  primarily  for  the  general  prac- 
titioner, it  Kives  him  just  the  information  he  wishes  to  have  regarding  the  use  of 
medical  electricity,  the  therapeutic  results  obtained,  etc.  At  the  same  time  it 
tells  the  specialist  how  the  most  eminent  electro  therapeutists  are  securing  results, 
the  latest  authorities  in  every  country^  having  been  consulted  for  details  of  prac* 
tical  value.  The  work  gives  explicil  directions  for  the  care  and  regnlalion  of 
static  machines,  ,r-ray  tubes,  and  all  apparatus.  Recoj^^nizing  that  the  production 
of  a  good  radiograph  every  time*  with  nut  risk  to  patient  or  apparatus,  is  of  the 
utmost  importance,  the  author  fe/h  hmo  to  make  x-ray  pktures  by  a  practical 
lechnic  easily  followed,  even  though  the  operator  be  inexperienced  in  this  field. 
The  book  includes  a  full  detailed  description  of  the  author's  valuable  improve* 
ment  on  the  cylinder-diaphragm  universally  used  in  radiography.  Pt^ntal  radi- 
o^aphy  the  author  has  made  hi^  own.      X-ray  dosaije  is  fully  considered. 


McKenzie  on  Exercise  in 
Education   and    Medicine 


Exercise  in  Education  and  Medicine.  By  R.Tatt  McKmnzie,  B.  A., 
M.  D,,  Professor  of  Pliysical  Kilucation  and  Director  of  the  Department, 
University  of  Penn.sylvania.  Octavo  of  393  pages,  with  346  original 
illustrations. 

JUST     READY 

This  work  is  a  full  and  detailed  treatise  on  the  application  of  systematized 
exercise  in  the  development  of  the  normal  body  and  in  the  correction  of  certain 
diseased  conditions  in  which  gymnastics  have  proved  of  value.  The  first  part  of 
the  lK)ok  reviews  in  a  thorough  manner  just  what  has  been  accompMshcd  in  the 
development  of  this  important  field.  The  second  part  of  the  book  deals  with  the 
actual  application  of  the  exercises  in  the  currcctiun  and  cure  of  certam  diseases 
and  malformations. 
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THE    BEST  im  in  6  F  1  V  O  n  STANDARD 

Illustrated  Dictionary 

The   New  (4th)  Edition 


The  American  Illustrated  Medical  Dictionary.  A  new  and  com- 
plete dictionary  of  the  terms  used  in  Medicine,  Surgery,  Dentistry, 
Pharmacy,  Chemistry,  and  kindred  branches ;  with  over  lOO  new  and 
elaborate  tables  and  many  handsome  illustrations.  By  W.  A.  Newman 
Borland,  M.  D.,  Editor  of  "  The  American  Pocket  Medical  Diction- 
ary." Large  octavo  of  840  pages,  bound  in  full  flexible  leather. 
Price,  $4.50  net;  with  thumb  index,  ^5.00  net 

WITH  2000  NEW  TERMS 

The  immediate  success  of  this  work  is  due  to  the  special  features  that  distin- 
guish it  from  other  books  of  its  kind.  It  gives  a  maximum  of  matter  in  a  mini- 
mum space  and  at  the  lowest  possible  cost.  Though  it  is  practically  unabridged, 
yet  by  the  use  of  thin  bible  paper  and  flexible  morocco  binding  it  is  only  i )( 
inches  thick.  In  this  new  edition  the  book  has  been  thoroughly  revised,  and 
upward  of  two  thousand  new  terms  have  been  added. 
Howard  A,  Kelly*  M.  D.»   Professor  of  Gynecology,  Johns  Hopkins  University,  Baltimore. 

"Dr.  Dorland's  dictionary  is  admirable.    It  is  so  well  gotten  up  and  of  such  convenient 
sixe.    No  errors  have  been  found  in  my  use  of  it'* 


Goepp's 
State  Board  Questions 

5tate  Board  Questions  and  Answers.  By  R.  Max  Goepp^  M.  D., 
Professor  of  Clinical  Medicine,  Philadelphia  Polyclinic.  Octavo  of 
684  pages.  Cloth,  ;J4.oo  net;  Half  Morocco,  $5.50  net. 

FOR     PRACTITIONERS     AND     STUDENTS 

Dr.  Goepp  has  taken  great  pains  to  collect  the  many  questions  asked  in  the 
past  by  Boards  of  the  various  States,  and  has  arranged  and  classified  them  under 
subjects  in  such  a  manner  that  the  prospective  applicant  can  acquire  the  knowl- 
edge on  any  branch  with  the  least  difficulty. 

Pennsylvania  Medical  Journal 

"  Nothing  has  been  printed  which  is  so  admirably  adapted  as  a  guide  and  self-quiz  for  those 
intending  to  take  State  Board  Examinations." 


SAUNDERS*  BOOKS  OX 


Sahli's  Diagnostic  Methods 

Editors:  Francis  P.Kinmcutt,  M.D,,  and  NathT Bowditch  Potter, M.P 


A  Treatise  on  Daaj^nostic  Methods  of  Examination.  By  Proi^ 
Dr,  H,  Sahli,  of  Bem,     Edited,  with  additions,  by  Francis  P.  Kinn^ 

CUTT,  M,  D,,  Professor  of  Clinical  Medicine,  Columbia  University,  N.  Y 
and  Nath'l  Bowditch  Potter,  M.D.,  Visiting  Physician  to  the  City 
and  French  Hospitals,  N.  Y.  Octavo  of  1008  pages,  profusely  illustrated 
Cloth,  ^6.50  net ;  Half  Morocco,  $8,00  net 

ILLUSTRATED 

Dr,  Sahli 's  great  work,  upon  its  publication  in  (lerman,  was  immediatel; 
recog^niited  as  the  most  important  work  in  its  field.  Not  only  are  all  naeihodii 
of  examination  for  the  purpose  of  diagnosis  exhaustively  considered,  but  the  ex* 
planation  of  clinical  phenomena  is  given  and  discussed  from  physiologic  as  wel 
as  pathologic  points  of  view.  In  the  chemical  examination  methods  are  describeii 
so  exactly  that  it  is  possible  for  the  clinician  to  work  according  to  these  directions* 

Lcwellj^  F.  Barker.  M.  D. 

Froftxsor  of  the  PrincipUi  and  Practice  of  Afriiicittt,  Johns  Hapkimi  Vniverstty 
**  I  am  delighted  with  it,  and  it  will  be  a  pleasure  to  recommend  it  to  uur  studeat$  in  1 
Johns  Hopkins  Medical  School/' 


Friedenwald  and  Ruhrah 
on  Diet 


Diet  in  Health  and  Disease.  By  JCLitts  Friedenwald,  M.  D,, 
Professor  of  Diseases  of  the  Stomach,  and  John  Ruhrah,  M,  D..  Pro- 
fessor of  Diseases  of  Children,  College  of  Physicians  and  SurgeonSj 
Baltimore,     Octavo  of  764  pages.     Cloth,  §4.00  net 

JUST    ISSUED— THE    NEW    (3**)    EDITION 

This  new  edition  has  been  curcfully  revised,  making  it  still  more  useful  than  the" 
editions  previuiwly  exlmusted.  The  articJcs  on  milk  ithd  alcohol  have  been  rewritten,  additioi 
made  to  those  on  tuberculosis,  the  salt-free  diet,  and  rectal  feeding,  and  several  tables  addc" 
iodudmg  Winton's.  showing  the  composition  of  di.ibetic  foods. 

George  Dock*  M.  D» 

trofiMor  of  JlUifry  and  Practice  and  of  Litnuai  Medicine,    Tmiane   University. 
'*  It  seems  to  mt'  thai  yoti  have  prepared  the  most  valuable  work  of  the  kind  now  aVftiUhU 
I  4m  especially  glftd  to  sec  the  long  list  of  analyses  of  different  kinds  of  foods.'* 
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RoUeston  on  the  Liver 


Diseases  of    the  Liver,   Qall-bladder,  and   Bile-ducts.    By  H. 

D.  RoLLESTON,  M.  D.  (Cantab),  F.  R.  C.  P.,  Physician  to  St.  Ge'orge's 
Hospital,  London,  England.  Octavo  volume  of  794  pages,  fully  illus- 
trated, including  a  number  in  colors.     Cloth,  ^6.00  net. 

INCLUDING   GALL-BLADDER   AND    BILCDUCTS 

This  work  covers  the  entire  field  of  diseases  of  the  liver,  and  is  the  most 
voluminous  work  on  this  subject  in  English.  Dr.  Rolleston  has  for  many  years 
past  devoted  his  time  exclusively  to  diseases  of  the  digestive  organs,  and  any- 
thing from  his  pen,  therefore,  is  authoritative  and  practical.  Special  attention  is 
given  to  pathology  and  treatment,  the  former  being  profusely  illustrated. 

Mmikal  Record.  New  York 

"  llie  most  extensive  treatise  on  diseases  of  the  liver  yet  published  in  English.  ...  It  re- 
flects an  unusual  degree  of  experience  in  a  difficult  but  highly  important  branch  of  study.** 


Boston's 
Clinical  Diagnosis 

Clinical  Diagnosis.  By  L.  Napoleon  Boston,  M.D.,  Adjunct 
Professor  of  Medicine  and  Director  of  the  Clinical  Laboratories,  Med- 
ico-Chirurgical  College,  Philadelphia.  Octavo  of  563  pages,  with  330 
illustrations,  many  in  colors.     Cloth,  j^oo  net 

THE  NCW  (2d)  EDITION.  ENLARGED 
TWO    EDITIONS    IN    ONE   YEAR 

Dr.  Boston  here  presents  a  practical  manual  of  the  clinical  and  laboratory 
examinations  which  furnish  a  guide  to  correct  diagnosis,  giving  only  such  methods, 
however,  which  can  be  carried  out  by  the  busy  practitioner  in  his  office  as  well 
as  by  the  student  in  the  laboratory.  In  this  new  second  edition  the  entire  work 
has  been  carefully  and  thoroughly  revised,  incorporating  all  the  newest  advances. 

Boilon  Medical  and  Surgical  Journal 

"  He  has  produced  a  book  which  may  be  regarded  eminently  as  a  practical  and  sanriot- 
able  guide.  .  .  .  The  illustrations  are  both  numerous  and  good." 


UNDER   THK    tlillORlAL  SUPERVISION    OF 

ALFRED   STCNGEL,  M. 

RofoMor  of  Clinical  Medicine  in  Oic  University  of  Pennsylv^ 
Physician  to  ihe  PcnnsylvAntA  Hospital, 


BEST  IN 
eXISTENCC 


FOR    THE 
PRACTITIONER 


Tt  fs  universally  acknowledged  that  the  Germans  lead  the  world  in  1 
of  all  tlvt."  German   works  on  this  subject,   Nothnagpl's  "  Spec  idle  P«i 
is  conct'dcd  by  Mrholars  to  be  without  q\n 
of  Mfdicsnc  in  existence*     So  necess;iry  is 
of  Internal   Medicine  that  it  comes  largely 
original  German.     In  view  of  these  facts,  h| 
Compainy  arrAnged  witli  the  publishers  of 
issue  an  aulhorixcd  American  cdiliem  of  this  fiTeat  Practice  of  Medicint, 
The  work  baa  been  issued  in  twelve  volumes,  and  those  subjects 
greatest   importiince   to  the  physician  eng^ 
In    fact,  these    volume*   contain    Ihe    real 
work,  so    That    the    purchaser   obtains    at 
the  cream  *>f  the  itriginal.      ThU  work  la 
for  the  Cjenend   Pnictitioncr. 
I  be  work  has  been  tr«in$lj»ted  by  men  p-nssessing  thorough  knowlei 
Gcrmiin,  and  each  volume  has  been  edited  by  a  prominent  specialist, 
thoroughly  up  to  date,  and  the  Ami-rican  edition  1%  more  than  a  mere  tl 
lion  to  the  matter  ct»titained  in  th*i  originate 
latest  views  of  the  leading  American  and  E^ 
various  departments  of    Internal   Mcdicinei 
volume    has   been    revised   to    the   date    of  f 
eminent  editor,  the  objection  that  has  beretofi 
published  in  a  nnmbr'rof  volumes  has  been  obvinted,  since  the  subscril 
pleted  work  while  the  earlier  vokimcfi  are  still  fre*h.     The  American 
work  is  under  the  editorial  supervisirm  of  Dr.  Al  FREH  SttcNGKI,,  who 
for  the  American  EdUion,  and  has  chow-n  the  editors  of  the  different  vol 
Th**  usual  method  of  puhli-^hers  when  h 
t\m  kind  has  Iw^en  to  require  physicians  tO] 
'this  seems  to  us  in  many  cases  to  be  un 
purchasing  this   Practice  physicians  are  gi 
subMzrihmK  for  it  in  entirety  :  but  any  sing] 
her  of  volumes,  each  complete  In  itself,  may  be  obtained  by  those  who 
pletc   series.      This  latter  method   offers  to  the   purchaser  many  ad 
appreciated  by  those  wtio  do  not  care  to  subscribe  for  the  entire  work. 


PROMINENT 
SPECIALISTS 


VOLUMES    SOLD 
SEPARATELY 


SEE  NEXT  TWO  PAGES  FOR 


PRACTICE   OF  MEDICINE. 


AMERICAN  EDITION 

NOTHNAGEL'S  PRACTICE 

Per  volume  t  Cloth,  f5«00  net 
WORK    NOW   COMPLETX  Half  Morocco,  |6M  net 

Typhoid  and  Typhus  Fevers 

By  Dr.  H.  Curschmann,  of  Leipsic.  The  entire  volume  edited,  with 
additions,  by  William  Osler,  M.  D.,  F.  R.  C.  P.,  Regius  Professor  of  Med- 
icine. Oxford  University.  Oxford,  England.  Octavo  volume  of  646  pages, 
fully  illustrated. 

Smallpox  (including  Vacdnatioii),  Varicella,  Cholera  Asiatica, 
Cholera  Nostras,  Erysipelas,  Erysipeloid,  Pertussis,  and 
Hay  Fever 

By  Dr.  H.  Immermann,  of  Basle  ;  Dr.  Th.  von  JUrgensen,  of  Tiibingen  ; 
Dr.  C.  Lieberm eister,  of  Tubingen  ;  Dr.  H.  Lenhartz,  of  Hamburg ; 
and  Dr.  G.  Sticker,  of  Giessen.  The  entire  volume  edited,  with  additions, 
by  Sir  J.  W.  Moore,  M.D.,  F.  R.  C.  P.  I.,  Professor  of  Practice.  Royal  Col- 
lege  of  Surgeons.  Ireland.     Octavo,  682  pages,  illustrated. 

Diphtheria,  Measles,  Scarlet  Fever,  and  RStheln 

By  William  P.  Northrup,  M.  D..  of  New  York,  and  Dr.  Th.  von  JDr- 
GENSEN,  of  Tiibingen.  The  entire  volume  edited,  with  additions,  by  William 
P.  Northrup,  M.  D.,  Professor  of  Pediatrics,  University  and  Bellcvue  Hos- 
pital Medical  College,  New  York.  Octavo,  672  pages,  illustrated,  including 
24  full -page  plates,  3  in  colors. 

Diseases  of  the  Bronchi,  Dbeases  of  the  Pleura,  and  Inflam- 
mations of  the  Lrun^s 

By  Dr.  F.  A.  Hoffmann,  of  Leipsic  ;  Dr.  O.  Rosenbach,  of  Berlin  ;  and 
Dr.  F.  Aufrecht,  of  Magdeburg.  The  entire  volume  edited,  with  additions, 
by  John  H.  Musser,  M.  D.,  Professor  of  Clinical  Medicine,  University  of 
Pennsylvania.  Octavo,  1029  pages,  illustrated,  including  7  fiill-page  colored 
lithographic  plates. 

Diseases  of  the  Pancreas,  Suprarenals,  and  Liver 

By  Dr.  L.  Oser,  of  Vienna ;  Dr.  E.  Neusser,  of  Vienna,  and  Drs.  H. 
Quincke  and  G.  Hoppe-Sevler,  of  Kiel.  The  entire  volume  edited,  with 
additions,  by  Reginald  H.  Fritz,  A.  M.,  M.  D.,  Hersey  Professor  of  the 
Theory  and  Practice  of  Physic,  Harvard  University  ;  and  Frederick  A. 
Packard,  M.  D..  Late  Physician  to  the  Pennsylvania  and  Children's  Hos- 
pitals.    Octavo  of  918  pages,  illustrated. 

Diseases  of  the  Stomach 

By  Dr.  F.  Riegel,  of  Giessen.  Edited,  with  additions,  by  Charles  G. 
Stockton,  M.  D.,  Professor  of  Medicine,  University  of  Buffalo.  Octavo  of 
835  pages,  with  29  text-cuts  and  6  full -page  plates. 

Diseases  of  the  Intestines  and  Peritoneum  Second  CdHkm 

By  Dr.  Hermann  Nothnagel.  of  Vienna.  The  entire  volume  edited,  with 
additions,  by  H.  D.  Rolleston,  M.  D.,  F.  R.  C.  P..  Physician  to  St.  George's 
Hospital,  London.     Octavo  of  1 100  pages,  finely  illustrated. 
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SAUXDERS"  BOOKS  OX 


AMERICAN    EDITION 


NOTHNAGEL'S  PRACTICE 


WORK    NOW    COMPLETE 


Per  volume  t  Ctoth,  IS.OO  net 
Half  Morocco.  f6.00  n«t 


Tuberculosis  and  Acute  General  Miliary  Tuberculosis 

By  Dk.  G.  Cornet,  of  Berlin.  Edited,  with  additions,  by  Walter  B. 
James,  M»  D.,  Professor  of  the  Practice  of  Medicine,  Columbia  University, 
New  York.     Octavo  of  806  pages. 

Diseases  of  the  Blood   yAnt-mtti^  C^hrom,  Leukemia,  and  Pirudottukrmta) 

By  Dk,  F.  Ehhuch,  of  Frank  fori- on -the- Main  ;  Dr.  A.  Lazarus,  of  Char* 
lottenburg  ;  Dr.  K.  vo.n  N  dor  den,  of  Frankfort'on-the-Main  ;  and  Dr. 
Felix  Pinki's,  of  Berlin.  The  entire  vokine  edited,  with  additions,  by  Alfred 
Stengkl.  M.  D,.  Professor  of  Clinical  Medicine,  Iniversity  of  Pennsylvania. 
Octavo  of  714  pages,  with  text-cuts  and  13  full-page  plates,  5  in  colors. 

Malarial  Diseases,  Influenza,  and  Dengue 

By  1>K.  J.  MA\NAriF:kG.  of  Vienna,  and  Dk,  O.  Lbichtenstern,  of  Cologne. 
The  entire  volume  edited,  with  additions,  by  Ronald  Ross,  F.  RX.  S.  (Eng.)» 
F.  R,  S.,  Professor  of  Tropical  Medicine,  University  of  Liverpool  ;  J.  W.  W. 
Stephi:ns.  M.  D.,  D.  P,  H.,  Waher  .Myers  Lecturer  on  Tropical  Medicine. 
University  of  Liverpool  ;  and  Ai.iii  HT  S.  (iRiJNHAUM,  F.  R.  L\  P.,  Professor 
of  Experimental  Medicine.  University  of  Liverpool.  Octavo  of  769  pages, 
illustrated. 

Diseases  of  Kidneys  and  Spleen,  and  Hemorrhagic  Diatheses 

By  Dr.  H.  Senator,  of  Berlin,  and  Dr.  M.  Litten,  of  Berlin.  ITie  entire 
volume  edited,  with  additions,  by  Jaau-is  B.  Herrick,  M.  D.,  Professor  of  the 
Practice  of  Medicine,  Rush  Medical  College.     Octiivo  of  815  pages,  illust. 

Diseases  of  the  Heart 

By  Prof.  Dr.  Ih.  von  Jurgensen,  of  Tubingen  ;  Prof,  Dr.  L,  Kri:hl. 
of  Greifswald  :  and  Prof.  Dk.  L.  von  SctniorTiiR,  of  Vienna.  The  entire 
volume  edited,  with  additions,  by  Gi:orge  Dock.  M.  D.,  Professor  of  Theory 
and  Practice  of  Medicine  and  Clinical  Medicine^  Tulane  University  of 
Louisiana.     Octavo  of  84S  pages,  fully  illustrated. 


SOME  PRESS  OPINIONS 


I 


London  Litncet  f  Typhoid  ifo/ume) 

"  We  welcome  the  translnuoii  into  English  of  this  i^xcellrnt  practice  of  medicine.  The 
first  Vf>lmiif  contains  a  va*.i:  ansount  of  usL-ful  mformfttion,  and  the  forthcoming  volumes  arc 
awaitrnl  witli  LiitercsL" 

Journal  American  Medkal  Aiiod«tion(  Tuber cuhsis  votnmt) 

^"  We  know  of  no  single  treatise  covering  the  sutijeci  so  thoroughly  in  all  its  aspects  as 
ibis  grcAi  German  work.  ...  It   is  one  of  ttje  most  exhaustive,  pmcticaL  and  satisfactory 
Wiirks  on  tliL*  subject  of  tuberculosis," 
Medical  Newi,  New  York  { Liver  vfiiunu) 

"  Leaves  nothing  to  he  desired  in  the  way  of  completeness  of  inlbrmation,  orderly  arrange* 
ment  of  the  text,  thoroughgoing  up-to-dateness,  hantlim-ss  Tor  reference,  and  exhaustive  dii- 
GUIS  ion  of  the  subjects  treated.  " 

EACtf  VOLUMC  IS  COMPLETE  IN  ITSCLr  AND  IS  SOLD  SCPARATCLY 


J 


MA  TERM     MEDICA.  1 1 


Stevens' 
Modern    Therapeutics 


A  Text-Book  of  Modem  Materia  Medica  and  Therapeutics.    By 

A.  A.  Stevens,  A.  M.,  M.  D.,  Lecturer  on  Physical  Diagnosis  in  the 
University  of  Pennsylvania.    Octavo  of  670  pages.     Cloth,  ^3.50  net 

THE     NEW    (4th)    EDITION 
Adi4ited  to  «lie  New  (1905)  PiiMiiiacopda 

Dr.  Stevens,  by  his  extensive  teaching  experience,  has  acquired  a  dear, 
concise  diction  that  adds  greatly  to  his  work's  pre-eminence.  In  this  edition 
new  articles  have  been  added  on  Scopolamin,  Ethyl  Chlorid,  Theocin,  Veronal, 
and  Radium,  besides  much  new  matter  to  the  section  on  Radiotherapy.  The 
numerous  changes  in  name  or  strength  of  various  drugs  and  preparations,  as 
called  for  by  the  new  Pharmacopeia,  have  also  been  made.  The  work  includes 
the  following  sections  :  Physiologic  Action  of  Drugs ;  Drugs ;  Remedial  Measures 
other  than  Drugs  ;  Applied  Therapeutics  ;  Incompatibility  in  Prescriptions  ;  Table 
of  Doses ;  Index  of  Drugs ;  and  Index  of  Diseases ;  the  treatment  being  eluci- 
dated by  more  than  two  hundred  formulae. 

Untvenity  Medical  Magaxine 

**  The  author  has  £EuthfuUy  presented  modem  therapeutics  in  a  comprehensive  work   .   .   • 
and  it  will  be  found  a  reliable  guide  and  sufficiendy  comprehensive." 


Camac's 

Gpocli-Malcing  Contributions 

Epocli-Malcing  Contributions  in  Medicine  and  Surgery.  Col- 
lected and  arranged  by  C.  N.  B.  Camac,  M.  D.,  of  New  York  City. 
Octavo  of  450  pages,  illustrated    Artistically  bound,  $4.00  net. 

RECENTLY    ISSUED 

Dr.  Camac  has  collected  some  of  the  most  important  epochal  articles  in 
medicine  and  surgery — articles  that  record  mast^Ufes  of  scientific  research — and 
has  presented  them  in  the  original,  together  with  a  portrait  and  a  brief  biographic 
sketch  of  the  discoverer.  The  articles  included  are  :  Antisepsis  (Lister),  Circula- 
tion (Harvey),  Percussion  (Auenbrugger),  Auscultation  (Laennec),  Anesthesia 
(Morton),   Puerperal  Fever  (Holmes),  Vaccination  (Jenner). 
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SAUNDERS'     BOOKS    ON 


I 


Amy's 
Principles  gf  Pharmacy 


Ph.  a. 
Octavo 


Principles  of  Pharmacy,     By  Hi:m<v   V,    Ahny,    Ph.  G., 

Professor  of  Pharmacy  at  the  Cleveland  School  of  Pharmacy, 
of  I200  pages,  with  250  ori^nal  illustrations. 

RCADY   IN   JUNE 

Professor  Amy  divides  his  subject  into  seven  parts  :  The  first  part  deals  with 
pharmaceutic  processes,  a  striking  feature  beins  the  clear  discussion  of  the  arith- 
metic of  pharmacy  ;  the  second  part  deals  with  i^^aJrnic  prep;iraticms  of  the  Phar- 
macopeia and  those  unofficial  preparations  of  proved  value  ;  the  third  part  deals 
with  the  inorganic  chemicals  used  in  pharmacy,  and  includes  also  a  chapter  on 
chemical  theories  and  chemical  arithmetic  ;  the  fourth  part  discusses  the  organic 
chemicals  used  in  pharmacy,  the  most  modern  classification  being  adopted  ;  the 
fifth  part  is  devoted  to  chemical  testing;,  presenting  a  systematic  g^rouping  of  all 
the  tests  of  the  Pharmacopeia — a  feature  not  found  in  any  other  book  ;  the  sixth 
part  discusses  the  prescription  from  the  time  it  is  written  until  it  is  dispensed  ;  the 
seventh  part  is  devoted  to  laboratory  work,  a  feature  being  the  exercises  in  eqtia* 
tion  writing  and  chemical  arithmetic. 


Hatcher  and  SoUmann's 
Materia  Medica 

A  Text-Book  of  Materia  Medica:  including  Laboratory  Exercis 
in  the  Histologic  and  Chemic  Examination  of  Drugs.     By  Robert  A, 

Hatcher,  Ph.  G.,   M.  D.  ;  and  Torald  Sollmann,  M.  D.     i2mo  of 
4 1 1  pages.     Flexible  leather,  $2.00  net 

Eichhorst's  Practice 

A  Text-Book  of  the  Practice  of  Medicine.     By  Dr,  H.  Eichhorst, 

University  of  Zurich.     Edited  by  A.  A,  Eshner,  M.  D.     Two  octavos 
of  600  pages  eachp  with  150  illustrations.     Per  set  \  Cloth,  $6.00  net. 


JCiTERlA    JfEDlCA.  rj 


SoUmaim's  Phamiacology 

fncliMfing 


A  Text-Book  of    Ptei nii-Biiij  >     By  Torajld  Si:)LiJf.\.«,  M.  D., 

Professor  of  Pharmacology  and  Materia  Medica,  Medical  Department 
of  Western  Reserve  University,  Clevjiand,  Ohio,  Handsome  octavo 
volume  of  1070  pages,  fiilly  illustrated.     Qoth,  5xoo  net: 


THC    new    Tb£) 

Because  of  the  radical  alteraiiona  which  have  been  made  in  the  new  ^£90^) 
Pharmacopeia,  it  was  found  necessary  tn  reset  rfais  'in»)k  entirely.  The  autfanr 
bases  the  study  of  therapeutics  on  a  w^aematir  knowlerUje  <if  the  nature  and 
properties  of  druj^,  and  thus  brings  out  fimuhiy  the  intimate  relation  between. 
pharmacology  and  practical  medicine. 


Py-nt.  if  Therapeutics  .md  ITuary  ,imi  PrMtia  jf  Pr^zcrriim^    T'rmty  .Wkd.  O/^y*.  Tmfftttt 
"  The  .vork  certainly  occupies  ^miind  ant  lavfaKd   n  ja  znnc:\e    uenil.  and  iczaniSc  a. 
manner  bv  uiy  other  text  E  have  read  an  the  aubieca  embniceii.  * 

Butler's  Materia  Medica 

Therapeutics,  and  Pharmacolo^ 


A  TcaLt-Bookof  Mjitarm  i 

By  George  F.  Butler,  Ph.  G„  M.  D.,  Pr.Tessor  and  Hiead  -if  rhe 
Department  of  Therapeutics  and  Proiejr^.r  .f  Prevennve  ind  illinicai 
Medicine,  (Jihicago  College  of  Medicine  ami  Sur^er^'.  ]»CedicaI  Deparc- 
ment  Vaipamiso  University.      (Jccavo  of  702  paijes,  illusraced.    Cota, 

J4.00  net ;   Half  Mon^cco,  JJ.jQ  net. 

For  this  sixth  edition  Dr.  Butier  has  entirely  nemn deie^i  his  ^wirk.  a  4? 
havinir  been  rewritten.  .\il  nbsniete  matter  has  been  -liTninaiea.  jnd  in< 
tion  has  been  ^ivf^n  to  the  tnxicnin^c  znii  dierancntic  ^sfcrs  ir  die  aewor  rmn- 
pounds.  The  iiis.sirication  adopted  is  a  practicai  me.  Jidiiu;  :iie  stidear  :n  ^tisi- 
ini^  t±ie  iiibiet:r.   imi  che  pracntiuner  :n  rindini;  :he  .ni'ormancm  sought. 

Mfldicai  Oeconl,  Plew  Tack 

•  Nothiii'j  liLs  iPvn  imittcri  iv  :he  iiuhor  ▼men.  :r  i:i  ucu;Tr.#-r:t.  v.-nzin  uta  *o  Et-  am- 
pierenes?  .t  lin  iv::.  md  rhe  tiuifnt  ir  -^encrai  TKuit-r  li  ^vcn  *iie  iratat  d  Mtsx  -ijrrt;:a 
fji^nnij  ipnn    lie  /.iiiie  )t    iri^  md  resnedier  '       ' 


SAUNDERS'  BOOKS   ON 


Thornton's   Dose-Book 

Dose-Book  and  Manual  of  Prescription- Writing,     By  E.  Q.  Thori^^ 

TON,  M  D..  Assistant  Professor  of  Materia  Medica,  Jeflferson  Medical 
College,  Phila,  Post-octavo,  392  pages,  illustrated.  Flexible  Leather^ 
$2.00  net 

The    New  (3d)  Edition 

Dr.  Thornior»»  in  making  this  revision,  has  brought  his  book  in  accord  with 
the  new  (1905)  Pharmacopeia.  Throughout  the  entire  work  numerous  references 
have  been  introduced  to  the  newer  curative  sera*  organic  extracts*  synthetic  com- 
pounds, and  vegetable  drugs.  To  the  Appendix,  chapters  upon  Synonyms  and 
Poisons  and  their  anddotes  have  been  added,  thus  increasmg  its  value  as  a  book 
of  reference. 

Pro/tssifr  of  Pharmacoiogy,  Ni^rtkwesttm  Univtrdty  Mtdical  S^kiwi,  CkU4^* 

'*  I  will  be  Able  to  make  consldemble  use  of  that  part  of  its  contents  relating  to  the  corrcet 
terminology  us  used  in  prescription-writing.  i*nd  It  will  alford  me  much  pleasure  to  recommeiid 
the  book  to  my  classes,  who  often  fail  to  find  this  infornifttion  in  their  other  text-books/* 


Lusk  on  Nutrition 

Elements  of  the  Science  of  Nutrition^      By  Graham  Lusk,  Ph.D., 

Professor  of  Physiology  in  Cornell  University  Medical  School    Octavo 
of  325  piigcs.  Cloth,  $2.50  net. 

This  practical  work  deals  with  the  subject  of  nutrition  from  a  scientific  stand- 
point, and  will  be  useful  to  the  dietitian  as  well  as  the  clinical  physician.  There 
are  special  chapters  on  the  metabolism  of  diabetes  and  fevcr»  and  on  purin  metab* 
obsm. 

Leweliyi  r.  Barker,  M.D.» 

Pro/fisffr  of  ihf  Prmeiples  and  Practice  0/  Medici n^^,  Johm  Hopkins  Vnivrrsify. 
*'  I  shall  recommend  it  highly.       It  is  a  comfort  to  have  such  a  discussion  of  the  subject.* 


Mathews'  How  to  Succeed  in  Practice 

How  to  Succeed   In   the   Practice   of   Medicine,     By  Joseph    AL 

Mathews,    M.D.,    LL.D.,    President   American    Medical    Association, 
iSgS-'gg,     i2mo  of  215  pages,  illustrated     Cloth,  ^1.50  net 


PRACTICE,  MATERIA   MEDIC  A,  Etc.  15 

The  American  Pocket  Medical  Dictionary.  just  Ready 

The  American  Pocket  Medical  Dictionary.  Edited  by  W.  A.  Newman  Bor- 
land, M.  D.,  Assistant  Obstetrician  to  the  Hospital  of  the  University  of  PennsyWania. 
Containing  the  pronunciation  and  definition  of  the  principal  words  used  in  medicine 
and  kindred  sciences,  with  64  extensive  tables.  Flexible  leather,  with  gold  edges, 
^i.oo  net ;  with  thumb  index,  ^1.25  net. 

"I  can  recommend  it  to  our  stodents  without  reserve."— J.  H.  Holland.  M .  D.,  of  ike  Jefferson 
Medical  College,  Philadelphia. 

Pusey  and  Caldwell  on  X-Rays  second  EditkMi 

The  Practical  Application  of  the  Rontgen  Rays  in  Therapeutics  and 
DiAc^Nosis.  By  William  Allen  1*usey,  A.  M.,  M.  D.,  Professor  of  Dermatology  in 
the  University  of  Illinois;  and  EuGENE  W.  Caldwell,  B.  S.,  Director  of  the  Edward 
N.  Gibbs  X-Ray  Memorial  laboratory  of  the  University  and  Bellevue  Hospital  Medical 
College,  New  York.  Octavo  of  625  pages,  with  200  illustrations.  Cloth,  ^5.00  net ; 
Half  Morocco,  $6.50  net. 

"  It  is  indispensable  to  those  who  use  the  X-rays  a5  a  therapeutic  agent :  and  its  illustrations  are  so 
numerous  .  .  .  that  it  becomes  valuable  to  every  oxnt"— Boston  Medical  and  SurgiceU  Journal. 

Cohen  and  Eshner's  Diagnosis.      Second  Revised  Cdkion 

Essentials  of  Diagnosis.  By  S.  .Solis-Cohen,  M.  D.,  Senior  Assistant  Professor 
in  Clinical  Medicine,  Jefferson  Medical  College,  Phila.  ;  and  A.  A.  Eshner,  M.  D., 
Professor  of  Clinical  Medicine,  Philadelphia  Polyclinic.  Post-octavo,  382  pages ;  55 
illustrations.     Cloth,  $1.00  net.     In  Saunders'  Question- Compend  Series, 

*'  Concise  in  the  treaiment  of  subject,  terse  in  expression  of  fact." — American  Journal  qf  the 
Medical  Sciences. 

Morris'  Materia  Medica  and  Therapeutics.  New  (7th)  Edition 

Essentials  of  Materia  Medica,  Therapeutics,  and  Prescription-Writing. 
By  Henry  Morris,  M.  D.,  late  Demonstrator  of  Therapeutics,  Jefferson  Medical 
College,  Phila.  Revised  by  W.  A.  Bastedo,  M.  D.,  Instructor  in  Materia  Medica  and 
Pharmacology  at  Columbia  University.  1 2mo,  300  pages.  Cloth,  ^l.oo  net.  In  Sounder^ 
Question- Compend  Series. 
**  Cannot  fail  to  impress  the  mind  and  instinct  in  a  lasting  m^jantx."— Buffalo  Medical  Journal, 

V^lliams'  Practice  of  Medidne 

Essentials  of  the  Practice  of  Medicine.  By  W.  R.  Williams,  M.D., 
formerly  Instructor  in  Medicine  and  Lecturer  on  Hygiene,  C^omell  University ;  and 
Tutor  in  Therapeutics,  Columbia  University,  N.  Y.  i2mo  of  456  pages,  illustrated. 
In  Saunders'  Question- Compend  Series.     Double  numl>er,  ^1.75  net 

Stoney's  Materia  Medica  for  Nurses  j^ew  (3rd)  Cdiiioo 

Materia  Medica  for  Nurses.  By  Emily  A.  M.  Stoney.  Superintendent  of  the 
Training  School  for  Nurses  at  the  Carney  Hospital,  South  Boston,  Mass.  Handsome 
i2mo  volume  of  300  pages.     Cloth,  $1.50  net. 

"  It  contains  about  everything  that  a  nurse  ought  to  know  in  regard  to  6xug%."— Journal  ^  the 
American  Medical  Association. 

Grafstrom's  MechanO-therapy  Second  Edition.  Enlarged 

A  Text- Book  of  Mrchano-THERAPY  (Massage  and  Medical  Gymnastics^  By 
Axel  V.  Grafstrom,  B.  Sc,  M.  D..  Attending  Physician  to  Augustus  Adolphus  Orphan- 
age, Jamestown,  N.  Y.     lamo.  200  pages,  illustrated.    $1.25  net. 

Bridge  on  Tuberculosis 

Ti  kerculosis.  By  Norman  Bridge.  A.  M.,  M.  D.,  Emeritus  Professor  of  Medicine 
in  Rush  Medical  College.     i2mo  of  302  pages,  illustrated.    Cloth,  I1.50  net. 


Jakob  and  Cthner's  Internal  Medicine  and  DU| 


AiLASAMij  EriTiiMi-:  <»F  Intkknal  MhjI(^  iNE  and  Cijsical  ] 
Chr.  Jakob,  of  Erlangen.  Edited,  with  additions,  by  A»  A.  ] 
J«S9or  of  Omical  Metiitine,  Pbiladclphia  Poljclitik.  Willi  ti| 
68  pialcs,  64  text' illustrations,  259  pages  6f  text.  Oolb,  Jj.OG 
H&niiAtlni  Srrurs, 

"  Can  be  rcconiBciiUed  unbeiiutingly  to  tke  pncticiag  pliyiklau  ao 
BniMm  *>/J»hmt  Hopkins  H^iftt^L 

Lockwood's  Practice  of  Medicine.  j 

A  Manual  of  rHt  PfcAntct-:  ok  Mcijucihe.  By  Gro.  Ro| 
Aittfiitiing  Physician  to  the  Bellevui*  Ilo>pit£Ll,  New  York  City, 
wtth  79  illustnilionf  id  the  text  and  ii  tu]]  |>age  plates.     Clolb,  J 

Barton  and  Wells'  Medical  Thesaurus 

A    1  HK'?Al  kUs  UF  Mi-l»!i.AL  \Vi*R|>S  AM>  I'liKAM  s.      \\\  W,  ^f,l 

\V.   A.    Wei  i^,   M    L>.,  of   GeorgL-iown  University,  Wajsliingtoii, 
page--      Fle\ible  leailRT,  52.50  net:   thumb  indcxedj  Sj^oo  iicl. 

Jelliffe's  Pharmaco^osy 

An  Inthodl^ci  toN  To  Phahmacognosy,  By  Smith  Ely  Jeli 
nf  Columbia  University.     OcLivo,  illustrated.     Cloth,  ^2.50  net 

Stevens*  Practice  of  Medicine 
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